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Abbreviations and acronyms 

Table 1: Abbreviations and acronyms 

 

Abbreviation/Acronym Explanation 

IEP Integrated Energy Planning 

SZCC Smart Zero Carbon City  

RR Replication Roadmaps 

AP Action Plan 

SEC Cities Cities involved in the SmartEnCity Project 
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0. Publishable Summary 

The SmartEnCity project aims at developing a highly adaptable and replicable approach to 

sustainable, smart and resource-efficient urban environments in Europe. In addition to 

implementing smart solutions in the three lighthouse cities of the project along with 

supporting activities (e.g., monitoring, evaluation, exploitation, and dissemination), another 

crucial element of the project is replication. Building on the lighthouse city activities, the goal 

of replication is to extend the experience gained and lessons learned during the project to 

other cities, be it the official project follower cities, the SmartEnCity network 

(www.smartencitynetwork.eu) or other cities interested in the smart zero-carbon city concept. 

Once project cities developed their foresight workshops for an engaging local energy 

process, process already reported in D8.4, the five partner cities worked successfully 

towards completing the development of their integrated energy plans. With that purpose, all 

five cities made use of Cities4ZERO methodology for the development of their plans 

[Chapter 2.3.2], finding strategic step-by-step guidance in their planning process. 

 

Within this report, integrated planning processes of the five cities are analysed, facilitating 

the future replication by other cities interested in starting their strategic journey towards 

carbon neutrality. The following chapters present the key steps of the process followed by 

the SmartEnCity cities as well as the main barriers and opportunities on their way. Finally, 

the report presents the impacts achieved and recommendations to potential cities willing to 

contribute both to their local and wider energy transition across Europe. 

Accordingly, this document is structured following the Cities4ZERO methodology and the key 

steps of the integrated energy planning process: 

- Strategic Planning towards carbon neutrality. “How to start?” [Chapter 3] This 
section describes the analysis, the methodology (Cities4ZERO for integrated energy 
planning), and the main results connected to this urban transition. 

- Co-generation of future scenarios through foresight. “How to engage local 
stakeholders in your carbon neutrality journey?” [Chapter 4] This section 
describes the results of the cities’ future scenarios’ co-generation, involving the local 
community in the process. 

- City Action Plan implementation. “How to take action?” [Chapter 5] This section 
goes through the city Action Plan implementation process, showing its main 
characteristics. 

- Practical Information “How to avoid main pitfalls?” [Chapter 6] This section some 
hints and lessons learned to sum up. 

- Integrated Energy Plans as important drivers. “How to empower your ideas?” 
[Chapter 7, 8]. These two sections present all the 5 Integrated Energy Plans of 
SmartEnCity cities. These integrated energy plans, already approved by the 
corresponding municipalities, are summarized in the Factsheets below:  

http://www.smartencitynetwork.eu/
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City: Vitoria - Gasteiz (Spain)

Description

HOUSING 775,4 99,6 -19,70% -63,10% -22,70% -56,50%

SERVICES 453,1 37,5 -17,60% -81,50% -20,80% -74,30%

INNER 

MOBILITY
453 106,7 -51,00% -56,30% -45,40% -50,80%

AGRICULTURE 81,2 72,9 -4,60% -8,20% -17,60% -19,60%

WATER CYCLE 9,8 0 -16,20% -100,00% 0,00% -100,00%

89,9 2,8 -23,80% -92,60% -36,30% -83,70%

72,7 2,8 -30,00% -91,80% -38,50% -74,70%
WASTE 

MANAGEMENT
20,4 3,3 90,70% 16,40% 0,00% -31,20%

TOTAL 1.865,60 322,8 -29,60% -61,50% -29,70% -54,00%

Implementation period: 2021 / 2030

SA3. Sustainable and 

efficient mobility

Strategic Objectives:

Action Plan for an Integrated Energy 

Transition 2030 (APIET 2030)

Vitoria-Gasteiz has achieved the final draft version of its 

IEP in June 2021, which will be finally published by 

September 2021, including citizens' contributions. The 

document provides the strategic framework to deploy the 

42 actions that will help to cope with the mitigation of 

Climate Change in the city within the period 2021-2030. 

By the beginning of 2022, and adding the Climate 

Adaptation Plan of the city, the municipality will show its 

commitment in climate action terms, finally publishing 

the SECAP 2030 of Vitoria-Gasteiz. 

General

Specific

Desentralised energy production and Local Energy Communities
Building stock renovation and energy poverty
Sustainable and efficient mobility
Institutional leadership in energy transition
Citiezenship empowerment and cooperation for energy transition
Circular economy and industrial ecology
Digitial transiton

Local alliance for energy transition
Carbon footprint reduction (61% reduction by 2030 - baseline 2006)

SL10. Increase of CO2 sinks; green infrastructure and 

Number of actions: 42

SL4. Fostering 15-minute mobility and shared mobility
SL5. Electrification of vehicles and infrastructures

SA4. Governance
SL6. Institutional leadership for energy transition
SL7. Fostering the creation of Local Energy Communities

SA5. Municipal services 

and facilities

SL8. Efficient municipal services
SL9. Efficient and exemplary municipal facilities

SA1. Energy generation 

and renewables

SL1. Electrification and decentralised energy generation projects
SL2. Selfconsumption potential management

SA2. Industrial, 

residential and tertiary 

SL3. Proactive management for building renovation; energy 

demand and consumption reduction of the building stock

Strategic Areas (SA) and Lines (SL):

MUNICIPAL 

SERVICES

VARIATION 2006/2030 VARIATION 2017/2030 

EM ISSION S 

(%)

EM ISSION S        

(kt  C O2e)

C ON SUM P T ION  

(%)

EM ISSION S 

(%)

C ON SUM P T ION  

(%)

CITY SYSTEMS
2030

C ON SUM P T I

ON  (gwh)
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City: Tartu (Estonia)

Description

Implementation period: 2021 / 2030

Tartu Energia 2030 - Energy and 
Climate Action Plan of Tartu City

Tartu officially approved its IEP, titled “Tartu Energy 

2030” on 1st April 2021. The main aim of the new 

sustainable energy and climate action plan is to 

reduce CO2 emissions by 40% by 2030 compared to 

the baseline year and take action to mitigate the 

impacts of climate change. To this end, the plan 

provides an overview of an action plan for key fields 

and sets several ambitious strategic goals. The plan is 

complemented by the “Tartu cycling strategic action 

plan 2020-2040” and the “Action plan for developing 

regional public transport and multimodal transport 

solutions”

Strategic Goals:

CO2 emissions 

evolution by sector

1. Decreasing carbon emissions by 40% by 2030 compared to 2010

2. Stopping the use of non-renewable energy sources in the municipal sector

4. Adapting to climate change

5. Strengthening cooperation with other European cities for climate neutraility

3. Reaching a new level of production and consumption of renewable energy

Main course of 

action
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City: Sonderborg (Denmark)
Description

Implementation period: 2019 /  2025

SL42. Increased sorting of plastic waste

SA6. Heavy transport 

(4.000 tonnes)

SA7. Agriculture (8.000 

tonnes)

SA8. Energy (295.000 

tonnes

SL38. Solar cells field plant

SL39. Biogas in western Sonderborg

SL40. Biogas Glansager

SL41. Reduced land wind capacity

SL32. Projection of transport in lorries and vans

SL33. Package solution ventilation

SL34. Test area for green tractors

SL35. Energy consultations (Landbosyd)/ iPad energy consultation

SL36. Learning and training

SL37. Coastal windmills

SL27. Infrastructure for alternative fuels/ test scheme for new technologies

SL28. Best practice

SL29. Environmental zones

SL30. Green businesses strategy/ toolkit for carriers

SL31. Consolidation, interconnection, and electronic platform

SL17. Self-propelled buses

SL18. Improvement of public transport

SL19. Transport in companies

SL20. Passenger cars projections

SL23. Tileworks

SL24. Zeroshop
SA5. Businesses (14.500 

tonnes)

SL22. Large businesses

SL25. Zero businesses

SL26. Energy across/ Communication & behaviour

SL2. Heat pumps must phase out oil and gas burners

SL3. District Heating  must phase out oil and gas burners

SL4. Reduced power consumption

SL6. Residents' involvement

SL7. Benchmark

SL8. Energy efficiency/ DH control/ Sollar cells

SA3. Private rental (5.500 

tonnes)

SL10. Green operation and green profile

SL12. Green guidance/ proliferation of the energy market

SA4. Passengers' 

transport (21.000 tonnes)

SL13, Electric cars and plug-in-hybrids

SL21. Transition to gas buses

SL15. Increased cycling among children and adolescents

SL16. Test an electric bike

Strategic Areas (SA) and Lines (SL):

SA1. Owner-occupied 

housing (35.000 CO2 

tonnes)

SL1. Costumer jouney

SL5, Roof-integrated solar solutions for detached houses

SA2. Housing 

associations (9.000 CO2 

tonnes) SL9. Green heat in the housing associations

Roadmap2025 - 50 steps towards a carbon 
neutral Sonderborg

Sonderborg was the first of the LH Cities to complete its IEP. 

Sonderborg's IEP also called Roadmap2025 ,  was a one-year 

process including the engagement of over 100 stakeholders into 

various workshops which was completed in December 2018, with 

the final approval of Sonderborg city council. This strategic energy 

plan presents 50 actions divided into 8 segments that will help 

the municipality reach 75% reduction of CO2 by 2025 compared 

to the 2007 levels. Roadmap2025 is a part of series of Roadmaps 

on the way to zero carbon energy system by 2029.

Number of actions: 50

SL11. Green heat

SL14. Carpooling
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City: Asenovgrad (Bulgaria)

Description

Implementation period: 2021 / 2027

Strategic Areas (SA) and Lines (SL):

SA1. Energy efficiency (8 

projects)

Renovation of public building stock

Public lighting improvement

SA2. Renewable energy 

(8 projects)

Asenovgrad has prepared its IEP titled “Measures for Climate 

Change Mitigation and Adaptation and Reduction of Risk for 

Natural Disasters” as part of the Plan for Integrated 

Development of the Municipality 2021-2027" (PIDM). The PIDM 

was voted by the Municipal Council on 27 January 2021 and it 

is published on the website of Asenovgrad Municipality . 

Together with the IEP, a Roadmap for its implementation has 

been developed comprising of 52 investment projects with total 

indicative investment of 28.3M Euro in six sectors: Energy 

Efficiency, Renewable Energy Sources, Transport, ICT, Climate 

Adaptation and Disaster Prevention, and Soft Measures (like 

citizen engagement, promotional campaigns, etc.). Indicative 

financial source(s) are attributed to each of the 52 projects. The 

IEP is in force and shows the strong commitment of 

Asenovgrad Municipality to deploy actions that will help to 

reach its long-term vision of carbon neutrality by the year 2050.

Number of actions: 52

Main Objectives:

30% increase of energy efficiency in public and private housing, industry and public lighting

Integrated Energy and Climate Plan of Asenovgrad Municipality

Electric vehicles for the municipal fleet

SA6. Soft measures (14 

projects)

Forestation measures
Biodiversity measures

Capacity building of municipal staff

Awareness campaigns and promotion of: separated 

municipal waste collection, RES ustilisation, biking and 

walking in the city, biodiversity and forestation (children), 

SA5. Climate Adaptation 

and Disaster Prevention 

(16 projects)

Riverbeds' clean-ups and corrections
Separated collection of municipal waste

Early detection and signlaing of forest fires and floods

SA3. Transport (4 

projects)

Construction of bike lanes

Blue parking zone enlargement

SA4. ICTs (2 projects)
E-government system for the municipality
Digitalisation of municipal data into a new CIOP

Renovation of private residential buildings

RES integratioin in public and private buildings
Agricultural biomass for energy purposes
Wastewater sludge for energy purposes

Charging infrastructure for electric vehicles

20% reduction of energy consumption

25% of RES share in the energy mix ofr the municipality

16,7% utilization of local biomass potential

Increase of efficiency in the public transport

Increase of renewable energy production and utilisation in both public and private sectors
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City: Lecce (Italy)

Description

Implementation period: 2021 / 2030

SL11. Urban Clustering

SA3. ICTs
SL7. Technologies

SL8. Smart Government

SL9. Open and Smart Government

SL10. Creativity and Social InnovationSA4. Governance

Integrated Energy Plan of Lecce Municipality

SL2. Nearly Zero Energy Buildings and Districts

SL3. Production of energy from renewables

SL4. Awareness campaigns

SL6. Electrification

Strategic Axes (SA) and Lines (SL):

SA1. Energy

SL1. Efficiency in Municipal Facilities

SL5. Smart Mobility
SA2. Mobility

Lecce has drafted its IEP in December 2020, updated 

with four detailed replication roadmaps for the four most 

interesting actions in March 2021. The Municipality 

plans to approve the IEP within Fall 2021, in order to use 

it as one of the Strategic Tools for the next years of 

urban planning. The IEP contains 27 actions, classified 

according four strategic axes: Energy, Mobility, ICT and 

Governance. The IEP main goals are dual: from one side 

to define specific strategic lines with specific and defined 

actions to be taken in order to reduce environmental 

footprint of Lecce as a whole, with a reduction target of 

40% of GHG emission (compared to 2007 data) by 

2030; from the other side, to coordinate the Municipal 

Offices and all Public and Private Stakeholders in order 

to maximise the positive consequences of this shared 

process for making Lecce a Smart City.

Number of actions: 27

Goals:

Reduce the CO2 emissions by 40%, compared to 2007, within 

2030, starting from the enhancement of information and 

collaboration between different actors, all focused to overcome 

the barriers in the process of carbon reduction

General

ENERGY                                 MOBILITY                                    ICTs                                GOVERNANCE

 
 



 
D8.6 Updated Integrated Energy Plans for each city.    

 
SmartEnCity - GA No. 691883 13 / 51 

 

The following text provides a current overview of City Roadmap status and updates at the 

project closing time. As both LightHouse and Fellow Cities in SmartEnCity progress in the 

deployment of urban decarbonisation policies, and especially with the participation of Vitoria-

Gasteiz, Tartu and Sonderborg un the European Mission on Smart and Sustainable cities for 

2030, further action on city Vision and Strategies has been taken.  

The following section summarizes the updates in each one of the cities as of January 2023: 

Vitoria-Gasteiz: 

Vitoria-Gasteiz approved its APIET 2030 (mitigation plan with 40 actions) in 2021. This 

mitigation strategy was merged with the adaptation strategy (PAAC 2030 with 60 adaptation 

actions) to formulate the SECAP 20301 (climate mitigation and adaptation plan). This SECAP 

2030 was completed in January 2022, and it was officially approved by the city council in 

June 2022. 

Meanwhile, Vitoria-Gasteiz used these strategic documents to present its candidacy to be 

part of the 100 smart and climate-neutral cities by 2030 Mission, being selected as a 

participant city. 

Regarding the implementation of the plan, SECAP 2030 is now steered by the Energy, 

Sustainability and Climate service of Vitoria-Gasteiz municipality, coordinating mitigation and 

adaptation actions. This coordination team has recruited two new technical profiles in the 

municipality, with the aim of boosting the implementation of those 100 actions. As an 

example, specific measures are already under deployment, such as the location of suitable 

spots in municipal land and buildings to install PVs, a building renovation and urban 

regeneration plan, a tender to boost the implementation of a district heating and cooling 

network, or a one-stop-shop for energy-efficient retrofitting and energy communities.  

Overall, the SECAP 2030 is now under analysis, with the objective of setting even more 

ambitious goals to be included in the Climate City Contract (CCC, the document that will 

establish commitments to achieve climate neutrality in Vitoria-Gasteiz by 2030) to be 

developed and signed within the Cities’ Mission by March 2023. 

Tartu:  

Tartu integrated energy and climate action plan was officially adopted in the City Council on 

01.04.2021. Its English version is accessible on the Tartu City Government home page2. The 

plan has been in active implementation phase since its adoption in the City Council. 

Especially the measures related to the renovation activities and mobility have been actively 

progressing. For example, the plan was a basis for the next big area based renovation 

project oPEN Lab in a suburban district of Tartu and also the development of the renovation 

support service centre has started. The whole municipal sector has been transferred to use t 

renewable electricity. Regarding mobility aims, the bus fleet is 100% based on t biogas, the 

plan has been the basis for over ten million euros investment to the local bicycle road 

network development starting in 2023 and developing the mobility centres, to name some of 

 
1 https://www.vitoria-

gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=u_39f815d1_127fa8ec204__7fb5  
2 https://tartu.ee/sites/default/files/uploads/Linnavarad/SECAP/TartuEnergy2030.pdf  

https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=u_39f815d1_127fa8ec204__7fb5
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=u_39f815d1_127fa8ec204__7fb5
https://tartu.ee/sites/default/files/uploads/Linnavarad/SECAP/TartuEnergy2030.pdf
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the examples from the measures in SECAP. Also, this plan played a huge role in Tartu 

successfully pursuing to be part of the 100 Climate Neutral Cities Mission. In this mission, 

Tartu SECAP will be analysed and renewed alongside the ambitions taken. As of January 

2023, this renewal process has already started, with no timeframe set by now, singe changes 

are being analysed, and the timeframe is therefore still in discussion. 

Sonderborg: 

The City Roadmap process for Sonderborg can be summarized in the following steps: 

• The ProjectZero Roadmap2025 (IEP) was developed in 2018 as part of SmartEnCity, 

using the SEC methodology, being approved by the city council in December 2018 

• The integration of the IEP into the IUP (Kommuneplan i.e. Municipal plan) was made 

in 2019, especially focused on territories for production of energy 

• The creation of a Sonderborg DK2020 integrated Climate Action Plan3 following the 

C40 Climate Action Planning Framework in 2020, approved by C40 in June 2020. 

The DK2020 climate mitigation was 100% based on the Roadmap2025. Here the IEP 

was related to Scope 1 and 2 emissions while the DK2020 plan includes Scope 3 too. 

• The updated Strategic Energy Plan for Sonderborg (2020/2021) based on the 

Roadmap2025 IEP 

• The creation of ProjectZero Masterplan20294 as a further iteration in 2021, approved 

by the city council in December 2021 and integrated into the next iteration of 

Sonderborg´s IUP (Kommuneplan) in 2022. The Masterplan2029 was based on the 8 

segments from the IEP / Roadmap2025 and was transformed into 15+ hotspots which 

are being monitored on a quarterly basis.  

In addition to the DK2020 and Masterplan2029, the IEP also serves as a basis to the 

creation of a CCC which is currently under development and therefore cannot be attached. 

However, when the CCC is approved it will become a public document as stated by NZC.  

Moreover, since its application in Sonderborg, the SEC methodology and progression has 

been shared with the Energybyerne.dk network since 2018, thus directly impacting plans for 

other Danish municipalities during these years. 

Regarding this point, it is worth mentioning that the Sonderborg IEP was the first one to be 

created from the 3 LH cities and all the experience that Sonderborg acquired from this 

process has been used as a learning to the other 2 LH cities. The Danish network has been 

exposed to and inspired by the Sonderborg IEP since 2018 and also the Sonderborg IEP has 

been used as an example to the whole SEC Network with a total of 70 cities. 

 
3 https://sonderborgkommune.dk/sites/default/files/2022-04/dk2020_soenderborg_godkendt.pdf  
4 www.projectzero2029.dk/en  

https://sonderborgkommune.dk/sites/default/files/2022-04/dk2020_soenderborg_godkendt.pdf
http://www.projectzero2029.dk/en
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Asenovgrad: 

For Asenovgrad the IECP was formally approved by the Municipal Council on 27.01.2021 

together with the Roadmap and is currently being implemented so this is its final version. It is 

planned in 2024 to hold an interim evaluation of the implementation of the Plan for Integrated 

Development of Asenovgrad Municipality (2021-2027), after which an assessment will be 

made about the necessity of its update the plan. 

Asenovgrad as a Follower City was committed to follow the lighthouse cities and update 

existing policy documents with most applicable and proven solutions. Consequently, 

Asenovgrad developed its Integrated Energy and Climate Plan (IECP) based on the 

methodology prepared within SmartEnCity and integrated this IECP in the Plan for Integrated 

Development of Asenovgrad Municipality (2021-2027), within part X “Measures for Climate 

Change Mitigation and Adaptation and Reduction of Risk for Natural Disasters”, which was 

adopted with Decision of Municipal Council on 27 January 2021. The main commitment in 

the plan is Asenovgrad Municipality to become climate neutral by 2050. Additionally, a 

Roadmap 2021-2027 with concrete projects and actions was created as part of the IECP to 

contribute to climate neutrality goal consisting of 52 investment projects in 6 sectors: Energy 

Efficiency (EE); Renewable Energy Sources (RES); Transport (TR); ICT; Climate Adaptation 

and Disaster Prevention (CADP); and Soft Measures (citizen engagement, promotional 

campaigns, etc.) with total indicative investment of 28.3 M€. The projects are listed with 

name, indicative investment, indicative timeline and intended financial source(s). The 

Roadmap is being currently implemented and the status is as follows: 

• One project in the EE sector is already completed: Energy efficiency improvements in 

municipal sports facility. 

• 14 projects have started and are in the process of implementation (4 in EE, 2 in RES, 

1 in TR, 4 in CADP, and 3 in Soft Measures). 

Lecce: 

Lecce Municipality doesn’t have any approval of the SMARTENCITY IEP at the end of the 

project since the decision made at the time of completion (Oct 2020) was to update and 

integrate the obtained SmartEnCity project’s results within the ongoing SECAP process. 

Considering that the final version of the Lecce IEP is dated by October 2020, and, at that 

time, the energy target still was 40% of GHG emission’s reduction by 2030, Lecce is 

currently working to develop the SECAP, updating the actions included within the IEP to 

achieve the new energy target defined by the most recent EU normative (55% of GHG 

emission’s reduction by 2030 and climate neutrality by 2050). 

In line with this commitment, Lecce Municipality has renewed its adhesion to the Covenant of 

Mayors in November 2022, updating the energy targets’ commitment5. The SECAP 

containing the updated strategy is still under development as of January 2023. 

 
5 https://eu-mayors.ec.europa.eu/en/signatory/14743#actionPlansAndProgress  

https://eu-mayors.ec.europa.eu/en/signatory/14743#actionPlansAndProgress


 
D8.6 Updated Integrated Energy Plans for each city.    

 
SmartEnCity - GA No. 691883 16 / 51 

 

1. SmartEnCity consortium involvement and activities 

1.1. Contributions of partners 

The following Table depicts the main contributions from project participants in the 
development of this deliverable.  

 

Partner  Contributions 

ACC The general structure, preparation of the Questionnaires, and 
coordination and preparation of chapters 2.0 -6.0. Issue of the 
D8.6.  

TEC General structure check, coordination of the executive 
summaries [Annexes I-V], preparation of chapter 2.3.1. 
Cities4ZERO methodology, preparation of chapter 7. 1-5 
Replication Roadmaps front page, Document review 

PROJECTZERO, 
PLANENERGI  

Preparation of Annex I, the questionnaire to IEP process 
crossed filled, RR City of Sonderborg.  

IBS, TARTU CITY 
 

Preparation of Annex II, the questionnaire to IEP process 
crossed filled, RR City of Tartu. 

TEC, VISESA, VITORIA-
GASTEIZ CITY 

Preparation of Annex III, the questionnaire to IEP process 
crossed filled, RR City of Vitoria-Gasteiz. 

SEC, ASONOVGRD 
MUNICIPALITY 

Preparation of Annex IV, the questionnaire to IEP process 
crossed filled, RR city of Asenovgrad. 

RINA, LECCE 
MUNICIPALITY  

Preparation of Annex V, the questionnaire to IEP process 
crossed filled, RR City of Lecce. 

Table 2: Contribution of partners 

 

1.2. Relation to other activities in the project 

This deliverable includes the results as listed: 

Del. No. Contributions 

Deliverable 8.6 

Updated IEP-s for each LH city and developed IEP-s for each 
follower city. Activities to transfer LH results and knowledge to 
follower cities. 

Replication Roadmap for each lighthouse and follower city. 
1. Identification of the city goals and steps implemented. 
2. Definition of the Integrated Process Mechanisms. 
3. Analysis of the Legal framework. 
4. Preparation of the City Action Plan. 
5. Integration of the contents into municipal urban planning and 
strategies.  

Table 3: Relation to other activities in the project 
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2.  Introduction  

2.1. Expected Impact 

The main objective for the cities participating in this strategic Integrated Energy Planning 

(IEP) process is to become a Smart Zero Carbon City (SZCC) effectively. The replication 

actions on energy transformation, written down under the Replication Roadmaps (RR), and 

the ability to maintain them in time, will empower it.  

 

2.2. Deliverable Objectives  

The objective of this deliverable is to codify the project results and lessons learned as well as 

make them available to wider scale effective use and exploitation. Introducing the 

Replication Roadmaps and their development process in Smart Cities Network 

empowered it, gathering the lessons learned on one side, and facilitating the future 

replication on a wider scale, or specific areas of city government and investments.  

 

2.3. IEP Transition Process 

Each city participating in the project developed its local Replication Roadmaps and 

specified Action Plans (AP) with the aim of Energy Transition (IEP), and based on 

knowledge from LH demo’s followers, focused on planning, execution, and control of the 

implementation, coordination paths for full adoption under the local urban plans and impact 

achievement. 

 

2.3.1. Cities4ZERO methodology 

The 5 SEC Cities have been involved in the development process of Cities4ZERO 

methodology, finally following its Strategic Stage to develop their Integrated Energy 

Planning processes. In practical terms, the final reports consequence of those processes has 

adopted different formats (Annexes 1-5 of the present document), depending on the 

strategic interests of the city (i.e.: Sustainable Energy and Climate Action Plans 2030; 

Integrated Energy Transition Action Plans 2030, Climate Neutrality Roadmaps 2025, etc.). 

However, no matter which way the final format adopted, the 5 Cities have followed 

Cities4ZERO methodology, showing its capability to guide cities in their pathway towards 

decarbonisation, departing from different contexts and transitioning levels. 

 

Cities4ZERO is a step-by-step methodology for local authorities, able to guide them through 

the process of developing the most appropriate plans and projects for an effective urban 

transition; all from an integrated, participatory, and cross-cutting planning approach. The 

Cities4ZERO Strategy consists of 16 steps that are structured in three stages. Stage A deals 

with the development of the City Strategy toward decarbonisation, while Stages B and C 

develop the Key Projects identified in Stage A:  
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Figure 1. Cities4ZERO iterative process 

 

• A. Strategic Stage (STEPS 1 to 6): A strategic planning framework enabling city 

administrations to perform an effective transition towards the Smart Zero Carbon City 

(SZCC), including: 

• Key city stakeholders’ engagement and institutional analysis 

• Analysis and diagnosis of city strengths and opportunities 

• Co-visioning process for urban transformation towards energy transition, including 

potential future scenarios 

• Development of Strategic Plans to deploy that vision and identification of Key 

Projects, ensuring commitment of engaged stakeholders and municipal support 

 

• B. Design Stage (STEPS 7 to 11): Development of Key Projects identified in Stage A, 

according to the Strategic Plans of the city, paving the way for tangible interventions 

towards the SZCC, including: 

• Project prioritisation and selection based on city needs 

• City transformation framework with policies, plans, best practices, regulation, etc. 

• Funding & financing mechanisms 

• Citizen Engagement Strategies for project development 

• Project design and tools 

• Project implementation plan & indicator systems 

 

• C. Intervention & Assessment Stage (STEPS 12 to 16): Implementation of Key 

Projects identified in Stage A and designed in Stage B, finally transforming the urban 

environment, including: 

• Intervention works, solutions deployment, and commissioning 

• Monitoring, maintenance, and users training 

• Interventions’ performance and impact assessment 

• Post management and communication through City Information Open Platforms 

• Project and strategy validation 

• Up-scaling of successful experiences 

 

This step-by-step methodology is as circular process that cyclically iterates when felt partially 

obsolete to readjust the focus of Strategies, Plans and Key Projects towards the final 

decarbonisation goal, according to the co-formulated city vision. 
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Figure 2. Cities4ZERO overall diagram. Iterative process consisting of 3 stages and 16 steps. 

 

In the case of SEC Cities, all 5 have been focused on the Strategic Stage at the city level, 

following an integrated process of 6 steps to develop a city strategy that creates a planning 

framework towards decarbonisation, identifying the key energy transitioning projects to be 

developed. The figure below presents a summary of the Strategic Stage’s main elements 

followed by SEC cities in the development of their plans. 
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Figure 3: Strategic stage of the SEC regeneration strategy 

Source: D2.8 
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2.3.2.  IEP City Questionnaire  

Once the 5 project cities concluded the SEC process for IEP definition, they took part in the 

reporting process, answering the questionnaires elaborated.   

The questionnaire consisted of 25 questions related to the key results for IEP and local 

characteristics of SEC methodology crossed. It started with a brief introduction to the city, 

followed by a list of the relevant aspects of the Replication Roadmap for each city: 

- City analysis and goals envision for strategic planning toward urban carbon 

neutrality [Step1-2 SEC methodology]. It analyses the city base situation, like 

documents existing and needed, for the development and implementation of IEP. 

There are included the city goals adopted and its focus, the city base situation, lead 

entity, and supporting actions. The scale of intervention is indicated by each city. 

[Results are included under Chapter 3].  

- City Diagnosis for co-generation of future scenarios through foresight [Step3-4 

SEC methodology]. It describes the city scenario vision adopted, giving examples of 

the tools adopted as SWOT analysis developed, and local funding opportunities 

analysed. The city legal framework is defined, indicating the EU Directives and Local 

Legal Legislation followed public procurement procedures character, its types, and 

implementation character. [Results are included under Chapter 4]. 

- City Implementation Mechanisms for Integrated Energy Plans [Step5-6 SEC 

methodology]. It indicated the different steps adopted for IEP, the procedures, and 

its implementation locally. In addition, it lists the stakeholders involved locally, the civil 

works about the replication processes, and the learning and co-creative process 

adopted. It outlines the city`s Action Plans adopted, the Milestones and key lines, 

followed by the strategic projects and the way of its registration. It indicates if and 

which tools were adopted locally, for plan development, its maintenance (like the city 

baseline monitoring). [Results are included under Chapter 5].  

In addition, each city attached helpful information concerning tips, recommendations, lessons 

learned, and suggestions for potential followers of the SEC initiative in the future.  
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Figure 4. Questionnaires performed for reporting of the Replication Process 
Source: Questionnaire SmartEnCity 
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3. Strategic planning towards urban carbon neutrality. 

How to start? 

3.1. City Goals and Focus 

The main objective for the cities participating in this strategic Integrated Energy Planning 

(IEP) Process is effectively to become a Smart Zero Carbon City (SZCC). The aim of this 

step is to identify the main objectives for the Replication Roadmap in a specific city territory, 

with the aim of the energy transition, having in mind the local specifics, barriers and 

opportunities found. The SZCC methodology will allow the smooth start and adoption of the 

local strategy to achieve the proposed goals and impacts proposed locally.   

The replication actions may focus on different urgent aspects, like city particular obstacles, 

technical, environmental, legal, economic, or social ones, or in opposition, the particular 

goals to achieve an expected impact. The ability to maintain the actions in time, and spread 

to other territories, will empower it. The city goals and steps implemented depend on each 

city´s particular situation, as the city´s base data profile analysis.  

 

3.1.1.  City Base Situation 

Talking about the energy transition, and climate action plan, like the innovative technologies 

to be implemented across different sectors, the climate supposes an important factor that 

determines the scale and complexity of design, implementation actions, maintenance, 

replication, and promotional business model. It will determine constraints for different 

strategies adopted across sectors of energy generation and renewables, industrial, 

residential and tertiary energy-efficient retrofitting, sustainable and efficient mobility, and 

agriculture. The environmental factors, like average temperatures [Figure 5.], a part of other 

climatological factors, but also legal, economic, and social, may influence the energy 

innovation solutions energy effectiveness, positive energy balance, and reasonable payback 

period from the implementation actions. 

 

Figure 5: Cities starting point 
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From the Energy Transition Process coordination point of view, the cities adopted different 

models, with public, private, or mixed characteristics for the lead entity. It can be observed 

that the lead on the “public” side is still significant in opposition to the “private” one; however, 

there are positive examples where “private” entities can determine the future “public” actions.  

The “private” model was coincident with the high human development index (HDI) by 

country/city [Figure 5], which is a summary measure of average achievement in key 

dimensions of human development: a long and healthy life, being knowledgeable and having 

a decent standard of living. The standard of living dimension is measured by gross national 

income per capita. 

 

Figure 6: Lead Entities Private-Public Character 

Source: SmartEnCity Questionnaire 

3.1.2.  Lead Entity and Supporting 

The cities indicated the main authority in charge of the implementation of the Replication 

Roadmap locally. The results show the lead entities are still mainly the local municipalities, 

however always supported by entities like municipal and housing associations, regional 

agencies with energy focus, or research and innovation centres with public-private character.  

City Lead Entity Supporting 

Sonderborg Open Innovation Consultancy.  Municipality &Housing association. 

Utility companies.  

Tartu City Government.  Regional Energy Agency, The 

Institute of Baltic Studies& 

University.  

Vitoria-Gasteiz Municipality. Department of 

Territory & Climate Action. 

Council & Municipal entities. 

Research & Innovation public-

private. 

Assenovgrad Municipality. Department of 

International Cooperation.  

Energy entity. 

Lecce Municipality. Public Works and 

Energy Policy Department 

Consulting. 

Table 4: Entities leading and supporting 

Source: Questionnaire SmartEnCity 
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3.1.3. Main and supporting actions 

The cities indicated the focus of the actions to contribute to the goals attached to the 

Replication Roadmaps for Energy Transition. The direct environmental actions suppose 46% 

of the total.  

 

Figure 7: Main goals identified 

Source: Questionnaire SmartEnCity 

The Key Line of Actions focuses on the Environmental across all of the cities, while there are 

also completing actions considered, focusing on other aspects like strategic urban planning, 

socio/cultural, legal, financial, and others.  

 

City  Roadmap Supporting 

Sonderborg Support Environmental to reduce CO2 emissions. Supporting other 

actions EE, energy, Digital Actions.  

Tartu Supporting Environmental Actions. Strategic Urban Planning & New 

Business models. Climate Change Adaptation. 

Vitoria-Gasteiz Supporting Climate and Energy Actions in the framework of the Covenant 

of Mayors.  

Assenovgrad Support Energy and Climate Plan. Plan for Integrated Municipal 

Development Climate Adoption & Disaster Prevention. 

Lecce Support Environmental Actions to reduce CO2 emissions. 

Table 5: Main Goals by each city 

Source: Questionnaire SmartEnCity 
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3.2. The scale of the interventions 

Each city participating in the project, either lighthouse or follower went through the following 

activities which nature depends on the scale of needed and desired replication: 

- Analysing and evaluating the local conditions as well as possible obstacles to 

replication.   

- Defining the requirements needed to ensure the proper replication and adjusting 

their organisation and strategies accordingly.   

- Presenting an inventory of deployable solutions to be focused on the rest of the 

city.  

- Delivering a Replication Roadmap, i.e designing specific solutions at the level of 

each city including the objectives and areas targeted, local regulations and 

planning documents, and engagement of citizens and stakeholders.  

- The replication Roadmap contains an agenda and milestones as well as a proper 

financial plan to ensure the innovative solutions replication.  

- The participative methods used in its development. Exchanging information and 

replication planning process in common decision-maker workshop including 

SmartEnCity Network.  

- Setting up the monitoring instruments for the Replication Roadmaps and 

ensuring the management of the further replication. 

 

 
Figure 8. Activities adopted by each city participating in the project 

Source: Questionnaire SmartEnCity 
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Figure 9. Yes/No compliance to the SEC regeneration strategy 

Source: Questionnaire SmartEnCity 

City  Process particularities identified: 

Sonderborg All stakeholders involved in the creation process of the Roadmap2025 

are also the ones who are implementing/part of implementation of the 

actions from the Roadmap2025. These are also private companies, 

citizens, housing associations, etc. and are in addition to the 

mentioned above.  

Tartu We have followed all these steps. The city’s land use plan (i.e. the 

masterplan) was prepared in parallel to the SECAP and takes into 

account the interventions planned in the SECAP. 

Vitoria-Gasteiz Department of Territory and Climate Action acts as a meeting point 

between different stakeholders. 

Assenovgrad The 52 investment projects specified in Asenovgrad IECP and its 

Roadmap for Implementation were voted at the Municipal Council of 

Asenovgrad Municipality as Part VI in the Plan for Integrated Municipal 

Development and are therefore mandatory to be implemented. They 

will be implemented gradually.  

Lecce Step 6 -The integration of the IEP into municipal land-use planning and 

strategies has not yet been realized, considering that Lecce is a 

follower city. It can be done after the end of SEC project.  

The IEP realized by Lecce Municipality - Public Works and Energy 

Policy Department has to be approved from Municipal City council, 

which can use the Plan, with the related Roadmaps, as effective 

instrument for addressing the interventions in the territory. 

Table 6: The process particularities 

Source: Questionnaire SmartEnCity 
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4. Co-generation of future scenarios through foresight. 

How to engage local stakeholders in your carbon 

neutrality journey? 

The city scenario helps to settle all the initial ideas first analysing the city base situation The 

involvement of the stakeholders across different sectors, as well as city citizens, will be 

crucial to empower future scenario adoption. This step is perfect to get at this early stage the 

different points of view, and determine the potential barriers, but also opportunities.  

 

4.1. City Scenario Co-development 

All the cities selected the one local City Scenario Vision, gathered through the co-creative 

workshop sessions, and adopted for the city energy transition. This vision, specified by 

different actions, under the relevant strategy lines proposed. See chapter 4.2.4 Co-creative 

process, 5.1.2 City Roadmap Key Lines, and Annexes I-V Replication Roadmaps.  

 

4.1.1.  Analysis tools (SWOT) 

Cities identified the main characteristics of local scenarios adopted through the SWOT 

Analysis. The relevant factors were analysed: 

• Different levels of development (scales). Holistic city approach to design, 

construction, and evaluation (testing). From strategic framework to integrated 

management. 

• Different environments of the cities (culture, environment, barriers): Local 

conditions, Impact results gathered (experienced), Economic and funding capability, 

Social acceptance and initiatives, and Municipality capability. 

• Main Sectors:  Energy supply and consumption patterns, Building stock and 

retrofitting needs, Urban Mobility, ICT infrastructure and services, Citizen 

Engagement. 

• Main Barriers Identified by each sector, Indicate the barriers identified and most 

specific to the region (legal, climate, technical, economic, social). 

• Main Opportunities Identified and The City Scenario Adopted (visual table, map, 

any other). Indicate the opportunities identified and the selected ones (indicate the 

linking challenge, the city´s particular objective, and its sector). 

• Different scopes for Lighthouse and Followers. The comprehensive character of 

the replication roadmaps, vs, the focus on the urgent/particular matter for the energy 

transition.  

 

4.1.2.  Barriers vs Opportunities  

The full version of the analysis on barriers and opportunities completes the Replication 

Roadmap Analysis. Here are some examples of the factors proposed by cities and related to 

the different sectors of Energy (Renewable Energy generation and distribution), Residential 
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and Tertiary Building, Transport/Mobility, ICT, Governance, and Other (Socio-economic, 

municipal facilities). 

City Barriers Detected Opportunities Detected 

Sonderborg Lack of knowledge, time, money, 

understanding, business model, 

mature partnerships.  

Cooperation, structuring, improve 

solutions.  

Tartu Additional costs for balancing the 

power network due to using solar 

and wind energy. Inability to stop 

the growth of energy 

consumption. 

Developing sustainable local 

energy production, reducing 

dependence on imported resources 

and national electricity production.  

Implementing development 

projects to brand Tartu as a smart 

city. 

Vitoria-Gasteiz Difficulty in replicating pilot 

experiences that depend mainly 

on European funds or preference 

for simple actions that do not 

meet the required ratios. 

The new housing becomes energy 

self-sufficient with actions at 

neighbourhood level. 

Assenovgrad Increased use of conventional 

fuels (natural gas) in energy 

production.  

Additional costs for balancing the 

power network due to using solar 

and wind energy.  

Poor quality of retrofitting works 

Inability to stop the growth of 

energy consumption.  

Ageing and decreasing 

population, less tax payers 

Insufficient change in people’s 

behaviour 

Higher RES share in local energy 

mix , promoting distributed and 

integrated energy production, 

further implementation of energy 

retrofitting of buildings  

Promoting renewable energy, 

including wind and solar energy 

Promoting resource-efficient 

transport modes like walking and 

cycling, enlarging of pedestrian 

areas in the city 

Introduction of  City Information 

Open Platform (CIOP) and 

municipal e-services, raising 

citizens’ awareness of energy 

consumption and resource-efficient 



 

D8.6 Updated Integrated Energy Plans for each city.    

 
SmartEnCity - GA No. 691883 30 / 51 

 

Lecce Lack of solutions for the 

production of energy from 

renewable sources in the private 

sector, lack of integrated and 

innovative solutions related to 

energy savings (e.g. energy 

districts), lack of guidelines and 

integrated actions in the field of 

sustainability and energy saving,  

Lack of updated energy data 

(consumption, production, use of 

renewable energy and CO2 

emissions), shortage of actions 

aimed at involving and 

sensitizing citizens on issues 

related to energy / environmental 

sustainability 

Development of a local energy 

market less dependent on imported 

resources and on the national 

energy system, promotion and 

exploitation of energy from 

renewable sources (solar / wind / 

biomass), innovative solutions with 

high efficiency and integrated at 

territorial level (e.g. energy 

districts), enhancement and 

development of local 

entrepreneurship operating in 

energy-related sectors, raising 

awareness and citizen involvement 

campaigns to reduce energy 

consumption, financing network 

aimed at encouraging sustainable 

building interventions and energy 

saving in buildings (e.g. linking 

financial incentives to certain 

energy performance indexes), 

strengthening of actions aimed at 

reducing the waste produced / 

increasing the recycling / reuse of 

materials, even more specific 

training in the energy field 

 Table 7: Barriers vs Opportunities 

Source: Questionnaire SmartEnCity 

 

4.1.3. Funding Opportunities  

Cities analysed the specific funding opportunities that may support the implementation, for 

example, the international funds, national funds, local sectorial funds, and business models 

correspondently. All of them had identified opportunities to get the European and country 

funds, while the local specific funds still seem to be limited.  
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Figure 10: Funding Opportunities Identified 

Source: SmartEnCity Questionnaire 

 

Cities Funding Opportunities Identified 

Sonderborg EU projects like SEC-project, has contributed to financing house 

association renovation, EV-chargers etc. 

National funds are supporting companies and private home-owners 

energy-retrofitting their companies, homes etc. 

Tartu Local specific funds, e.g., financial support for housing associations to 

construct bicycle parking lots, participative budgeting; national funds, e.g., 

state financial support for renovations and infrastructure (although this 

support mostly comes from the EU); e.g., international funds, different 

international projects like Horizon, Green Deal, Interreg, etc. 

Vitoria-

Gasteiz 

International funds (HORIZON 2020, HORIZON EUROPE, Interreg, 

LIFE+…) National funds (IDAE)  

Local/Regional specific funds (EVE, VISESA, ENSANCHE 21). 

Assenovgrad European funds administered through the Operational Programmes in 

Bulgaria, Urban Development Fund, The Fund of Funds: Bulgarian Urban 

Investment and Advisory Platform, National Programme for Energy 

Efficiency Refurbishment of Multifamily Residential Buildings in Bulgaria 

(for private residential sector). 
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Lecce • TFP – Third Party Financing (Public Private partnership, a cooperative 

arrangement between two or more public and private sectors, typically of a 

long-term nature. It involves government(s) and business(es) that work 

together to complete a project and/or to provide services to the 

population). E.g., public works concession, project financing, works 

contract with transfer to the custodian of the real estates’ property etc. 

• National Public funding: 

- Ministry of Interior – Legislative Decree 11/11/2020: allocation of public 

funding for energy efficiency interventions realized on public buildings. 

 - Superbonus 100% - tax deductions for energy efficiency interventions on 

the social housing buildings owned by the Municipalities. 

- Eco-bonus promoted by Italian government for installation which 

enhance the energy class of buildings. 

- Green certificate market (The mechanism of green certificates is a form 

of incentives for the production of electricity from renewable sources. This 

mechanism is based on the mandatory rule that producers and importers 

of electricity generated from non-renewable sources, must annually 

introduce into the national electricity system a minimum share of electricity 

produced by plants using renewable sources. In fact, the green certificate, 

which conventionally attests the production of 1 MWh of renewable energy 

is issued by the Gestore dei Servizi Energetici - GSE – upon request of 

the holder of a IAFR- qualified plant (a plant powered by renewable 

sources) and it has a negotiable value of 1 MWh. 

- GSE incentives 

- Energy community’s fundings 

• EU projects and programs (upcoming Horizon Europe, whose main focus 

is on technological improvement of EU countries)  

Table 8: Funding Opportunities Identified 

Source: Questionnaire SmartEnCity 

 

4.2. Legal Framework 

The Legal Framework was identified, and its main characteristics were explained through 

examples of the public procurement procedures, at the supranational (international), national, 

regional, and local levels. Scalability, replicability, local cooperation, and cross-

cities/communities cooperation as one important enabler to allow the achievement of the 

objectives of the Climate Agreement (CAP). 
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Figure 11: Legal Framework 

Source: SmartEnCity Questionnaire 

The EU/ Local Directives, Public Procurement, Particularities Procurement were pointed in 

continuation.  

Cities  EU / Local Regulations followed 

Sonderborg The Paris agreement, the UN Global Goals, the EU Green Deal, The national 
Danish Climate Low approved by Danish Parliament in June 2020, Regions 
have no legal authority, just commitment and support actions for projects and 
cooperation, Municipal plans, design rules/regulations etc. 

Tartu Covenant of Mayors agreement, Local government laws, energy market law. 

Vitoria-
Gasteiz 

NEW Climate Change and Energy Transition Law (pending its final approval 
in the Senate) - 
https://www.congreso.es/public_oficiales/L14/CONG/BOCG/A/BOCG-14-A-
19-1.PDF 
, Law 4/2019 of 21 February 2019 on Energy Sustainability of the Basque 
Autonomous Community - https://www.boe.es/buscar/pdf/2019/BOE-A-2019-
3705-consolidado.pdf 
 General Local Urban Plan (PGOU) - https://www.vitoria-
gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=7fe61a6b_1199d
92f009__7ff4 

Assenovgra
d 

Relevant EU Directives: Directive on Public Procurement, EE Directive, 
EPBD, Renewable Energy Directive, Energy Communities Directive, etc., 
They have been harmonised with the EU Laws and are: Public Procurement 
Law, Energy Efficiency Law, Renewable Energy Application Law, Law of 
Cooperatives, etc. 

Lecce EU Energy efficiency directive - 2012/27/EU; Directive on Energy 
Performance of Buildings (EPBD) – Directive EU 2018/844; Directive (EU) 
2018/2001 on the promotion of the use of energy from renewable sources; 
Directive (EU) 2019/944 on common rules for the internal market for 
electricity; 2013 Urban Mobility Package; EC, European Commission, 
Communication from the Commission – Europe 2020. A strategy for smart, 
sustainable and inclusive growth, 2010; ONU, 2030 Agenda for Sustainable 
Development 

https://www.congreso.es/public_oficiales/L14/CONG/BOCG/A/BOCG-14-A-19-1.PDF
https://www.congreso.es/public_oficiales/L14/CONG/BOCG/A/BOCG-14-A-19-1.PDF
https://www.boe.es/buscar/pdf/2019/BOE-A-2019-3705-consolidado.pdf
https://www.boe.es/buscar/pdf/2019/BOE-A-2019-3705-consolidado.pdf
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=7fe61a6b_1199d92f009__7ff4
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=7fe61a6b_1199d92f009__7ff4
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=7fe61a6b_1199d92f009__7ff4
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Table 9: EU/ Local Regulation Followed 

Source: Questionnaire SmartEnCity 

 

4.3. Implementation Mechanisms 

The setup of the legal mechanisms existing in each city, for the preparation of the Replication 

Roadmaps, will help to anticipate the potential barriers in that particular matter and to 

determine the obligatory implementation path. 

 

4.3.1.  Implementation Authority  

Cities indicated the authority for the implementation of the Replication Roadmap. The local 

municipal urban planning department seems to be the most relevant one behind the 

implementation process across the cities, but there are other supporting ones like local 

specific authorities, specific agencies (for ex. Energy), local citizen initiatives, and others.  

 

Figure 12: Local Authority for implementation 

Source: SmartEnCity Questionnaire 

 

City  Process particularities found  

Sonderborg All stakeholders involved in the creation process of the Roadmap2025 
are also the ones who are implementing/part of implementation of the 
actions from the Roadmap2025. These are also private companies, 
citizens, housing associations, etc. and are in addition to the 
mentioned above.  

Tartu We have followed all these steps. The city’s land use plan (i.e. the 
masterplan) was prepared in parallel to the SECAP and takes into 
account the interventions planned in the SECAP. 

Vitoria-Gasteiz Department of Territory and Climate Action acts as a meeting point 
between different stakeholders. 

Assenovgrad The 52 investment projects specified in Asenovgrad IECP and its 
Roadmap for Implementation were voted at the Municipal Council of 
Asenovgrad Municipality as Part VI in the Plan for Integrated Municipal 
Development and are therefore mandatory to be implemented. They 
will be implemented gradually.  
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Lecce Step 6 -The integration of the IEP into municipal land-use planning and 
strategies has not yet been realized, considering that Lecce is a 
follower city. It can be done after the end of SEC project.  
The IEP realized by Lecce Municipality - Public Works and Energy 
Policy Department has to be approved from Municipal City council, 
which can use the Plan, with the related Roadmaps, as effective 
instrument for addressing the interventions in the territory. 

Table 10: The particularities Institutions 

Source: Questionnaire SmartEnCity 

 
4.3.2.  Implementation Path 

Cities analysed the different ways that they have to implement the specific projects included 

in the Replication Roadmap.  

 

Figure 13: Implementation Path 

Source: Questionnaire SmartEnCity 

Cities Process Particularities 

Sonderborg Roadmap2025 is co-created with local Sonderborg stakeholders including 

the municipality, public and private organisations, companies, etc. This 

process was led by ProjectZero. All stakeholders have become partners in 

the creation and implementation processes of the Roadmap2025.  

Tartu Collaboration with citizens and citizen groups. 

Vitoria-Gasteiz Collaboration with citizens and citizen groups. Local government.  

Asenovgrad For measures in private residential buildings with the support of the 

Municipality of Asenovgrad through One-Stop-Shop for Energy 

Communities for Energy Efficiency and RES Application established under 

H2020 UPSTAIRS Project.  
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Lecce For most of the interventions the public procurement processes will be used. 

The Municipality should prepare the tender documentation to be published, 

in order to provide all the needed information for the tenderers. 

Table 11: The particularities Process 

Source: Questionnaire SmartEnCity 

 

4.3.3.  Stakeholders Involved 

Cities identified the stakeholders involved in the implementation process. The Replication 

Roadmap process includes the local administrators, relevant business actors, and experts 

across the consortium partners. All of them analyzed in the scope of the energy transition 

goal.  

 

Figure 14: Local Authority for implementation 

Source: SmartEnCity Questionnaire 

Cities Stakeholder on behind of the actions and its execution 

Sonderborg Majority of Roadmap2025 actions are “owned” by citizens, 

house associations, private companies and the procurement 

therefore an integrated part of their own “getting the (climate) 

job done”. 

Tartu Depending on the tender process or project, all stakeholders 

may be involved. 

Vitoria-Gasteiz I.e. Regional Administration dealing with specific regulation 

procedures. 

Asenovgrad 
 

Lecce Lecce Municipality is organized in various departments 

composed by one or more assessors (political referents) and a 

technical manager. Both the assessors and the technical 
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manager refer to the mayor. The department who has worked 

on the IEP is “Public Works, School Building, Sports Facilities, 

Sports Services, Historic Center, Energy Policies”, in particular 

the Public Works division.  

Table 12: Stakeholder on behind of the actions and its execution 

Source: Questionnaire SmartEnCity 

4.3.4. Co-creative character 

Cities shared the ideas to the co-creative instruments adopted. Peer reviewing the 
Replication Roadmaps in intensive 2-day local workshops in each follower city. In all city 
cases, this was an intensive coordinated working process including local administrators, 
relevant business actors, experts, and consortium partners and focusing on working in detail 
with the follower cities’ replication roadmap, facilitate intensive learning and improvement of 
the quality of the replication. 

 

Figure 15: Co-creative Tools 

Source: SmartEnCity Questionnaire 

LH city experts have supervised and offered guidance and detailed advice for different parts 
of the replication roadmaps of follower cities. Introducing the Replication Roadmaps and their 
development process in Smart Cities Network replication workshop (1 workshop) and yearly 
conference.  

Cities Learning Process Sources 

Sonderborg Foresight methodology was used together with the draft of 
the Cities4ZERO methodology i.e. IEP steps when the 
Roadmap2025 was being created.  

Tartu Under “Other”, we refer to public consultations with Tartu 
citizens. See also 
https://smartencity.eu/news/detail/?rx_call=297  

Vitoria-Gasteiz Learning/Communication with other networks and partner 
(i.e. Interreg INTENSIFY Project). 

Asenovgrad Interim SmartEnCity learning process. 

Lecce Interim SmartEnCity learning process. 

Table 13: Learning Process Sources 

Source: Questionnaire SmartEnCity 

https://smartencity.eu/news/detail/?rx_call=297
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5. Integrated Energy Plans. How to take action? 

The Action Plan developed on bases of vision and context previously analyzed includes the 

City Scenario for 2030 across strategic objectives, city areas, and key lines by sectors. 

Those sectors could be Energy generation and renewables, Residential Buildings and 

Tertiary, Sustainable Mobility, Governance, Equipment and municipal Services, and Others 

Principal Elements considered locally. The scenario should be ambitious but also realistic, 

and having in mind, the possible obstacles analyzed. 

 

5.1. City Action Plan 

Each City Action Plan includes the development of each Specific Action, what info is 

included, and the way of monitoring. Also, Links to other Specific Action, to avoid 

duplication/support other, Impact Data (KPIs used at least), List of the KPIs used and its 

units, how it will be monitored, Any risk associated identified, Costs Data, Cluster 

Responsibilities (grade of details), Strategy Adopted for future replication and scaling up, 

Comment to. 

The creation of the Action Plan included the results from the process crossed from the city 

roadmap to the local projects and initiatives. Figure 16, city action plan vs methodological 

phases, includes different tools that may be considered by phases.  

 

 

Figure 16: City Action Plan development vs Methodological Phases 

Source: SmartEnCity Questionnaire 

 

5.1.1. City roadmap Key Lines 

Cities indicated the relevant lines for the IEP Scenario defined. There exists a balance 

between the energy supply and consumption patterns, building stock and retrofitting 

strategies, urban mobility and citizen engagement, followed by ICT infrastructure and 

service, other minors.  
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Figure 17: Key lines selected 

Source: SmartEnCity Questionnaire 

Cities Scale Others 

Sonderborg D, C Business / industry and farming (from energy perspective, not 

climate). 

Tartu R Under “Other”, we refer to climate change adaptation and tackling 

energy poverty. 

Vitoria-

Gasteiz 

C 
 

Asenovgrad C Climate adaptation and disaster prevention measures. 

Lecce D, C Governance. 

*Implementation Scale: D – District, C – City, R - Regional 

Table 14: Key Lines by cites, Scale, Others in addition 

Source: Questionnaire SmartEnCity 

 

5.1.2. Strategic Projects “Information Sheet” 

With the aim of the preparation of the tendering process, cities answered to the character of 

the information included in each project sheet, like administrative conditions, technical 

conditions, financial reports, and legal reports.  
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Figure 18: Example of the project sheet definition included into the Spanish Replication  

Source: Roadmap PATEI, SmartEnCity. 

 

All those factors have been included into the project information for replication roadmap 

specification.  
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Figure 19: Factors Included in Projects Descriptions 

Source: SmartEnCity Questionnaire 

 

5.1.3.  Public Procurement Procedures 

Cities answered to the characteristics of public tendering processes in your country, 

indicating the types of public contracts under consideration. The types of new public 

contracts registered/proposed for implementation for Energy assessment, ICT and 

monitoring, LCA, Mobility, Crosscutting were quantified by each city in the number of the 

projects considered.  

 

*Data Value Approx. (Sonderborg Data Aprox) 

Figure 20: Public Procurement by Key IEP Lines 

Source: SmartEnCity Questionnaire 
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 Works contract Supply contract Service contract Other 

Sonder

borg 

 District heating 

supply as a 

service. Municipal 

cars leased as a 

service 

Municipal bus-
services, supplied 
by the regional 
buss company 
“Sydtrafik” 

 

Tartu Renovation of 

municipal 

buildings, 

constructing 

cycling 

infrastructure, 

building a mobility 

centre. 

Green electricity 

supply contract 

for municipal 

buildings 

Streets and 
cycling lanes 
maintenance 
service 

Voluntary 

community 

agreements 

between the city 

government and 

local companies 

and organizations 

to contribute to 

the realization of 

the goals of the 

SECAP. 

Vitoria 

Gasteiz 

 Energy supply Energy 

management and 

maintenance 

contract with full 

guarantee for 

heating, air 

conditioning and 

domestic hot 

water installations 

for municipal 

buildings. 

 

Asenov

grad 

Retrofitting of 

public municipal 

buildings; 

Retrofitting of 

private residential 

buildings; Bicycle 

lanes 

construction; E-

government 

introduction; 

River-bed 

corrections, 

Informational 

campaigns for 

Citizens about air 

quality and air 
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pollution sources. 

Lecce Retrofitting of 

public real estate  

Construction of a 

district heating 

Implementation of 

solar and wind 

technologies for 

renewable energy 

production 

Energy supply for 

district heating 

and energy 

community 

Maintenance of 

public real estate 

new systems 

(e.g. condensing 

boilers/PV 

panels) 

Maintenance of 

district heating 

Maintenance of 

new technologies 

installed for 

renewable energy 

production  

Development of 

digital services for 

citizens in the 

energy sector 

Organization of 

internal training 

courses for the 

specialization of 

municipal 

employees in the 

smart city topics 

Awards (tax 

breaks and 

incentives) for 

citizens who 

implement good 

practices that 

contribute to 

urban 

decarbonization 

Promote 

facilitations for 

the transit of 

hybrid cars 

Table 15: Public Procurement by Type of Contract 

Source: Questionnaire SmartEnCity 

 

5.1.4.  Public Procurement Implementation  

Cities indicated the types of public procurement procedures applied their Replication 

Roadmap.  

 

Figure 21: Procurement Implementation 

Source: SmartEnCity Questionnaire 
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5.2. Intervention Baseline  

The “policy development should explicitly account for a research design that can enable 

rigorous statistical analysis of the causal impacts of the policy (as opposed to simply 

statistical associations), improve the calibration of models used to evaluate the policy in 

question—or both. Consistent with the spirit of transparency, providing opportunities for third-

party access to these data can permit replication—to assure users of reviews that the results 

of domestic policy surveillance are robust and credible—and extensions of analyses that can 

advance policy learning. Leveraging expertise outside of governments may be especially 

important for countries with limited resources.” (Joseph E. Aldy, The Role of Domestic Policy 

Surveillance in the Multilateral Climate Transparency Regime). 

 

5.2.1. Baseline Data Availability 

Cities indicated the Intervention baseline information implemented in the Roadmap and 

indicated the document/web address where the intervention baseline is stored.  

Cities Baseline Info Data 

Sonderborg https://smartencity.eu/media/smartencity_d5_1_sonderborg_diagnosis_

and_baseline_v1.0.pdf 

 - this is D 5.1 – where the diagnosis and baseline of Sonderborg as LH 

city in SEC has been done.  

For Roadmap2025 – Energy Balance 2018 has been the baseline for 

Roadmap2025. This is not a public document but can be accessed 

here: https://projectzero.box.com/s/ij1h7emximjktpbzxsdrdnisz12ub57f 

Energy balances for 2029, 2025, 2016 and 2011 can be seen in the 

link. If you want the energy balance in an English translation it is an 

appendix to D5.1 including explanation of sources for the figures 

Tartu The methodology is included in the SECAP. The data used in the 

calculation is not included in the plan, but it is disclosed by the city 

government to anyone who submits an information request and asks for 

it. The SECAP can be found here: https://tartu.ee/et/tartuenergia2030 

Vitoria-Gasteiz https://www.vitoria-

gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=_7bf760ac

_11adcdc913e__7fb9 Provisional link.  The document is in process of 

being defined. More information will be available in the future. 

Assenovgrad The intervention baseline is included in the Asenovgrad Integrated 

Energy and Climate Plans (IECP, pages 14-17) attached to the present 

document. 

Lecce The intervention baseline is available in the attached PDF 

“Energy_balance_tool_LECCE Case Study_xlsx” 

Table 16: Baseline Info Data  

Source: Questionnaire SmartEnCity 

https://smartencity.eu/media/smartencity_d5_1_sonderborg_diagnosis_and_baseline_v1.0.pdf
https://smartencity.eu/media/smartencity_d5_1_sonderborg_diagnosis_and_baseline_v1.0.pdf
https://projectzero.box.com/s/ij1h7emximjktpbzxsdrdnisz12ub57f
https://tartu.ee/et/tartuenergia2030
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=_7bf760ac_11adcdc913e__7fb9
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=_7bf760ac_11adcdc913e__7fb9
https://www.vitoria-gasteiz.org/wb021/was/contenidoAction.do?idioma=es&uid=_7bf760ac_11adcdc913e__7fb9
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5.2.2. Timescale for Open procedure 

Cities Timescale for the Open procedure 

Sonderborg Huge difference depending on the type and size of purchase: buss 

contracting, waste management or buying a car. For ex. a new buss-

service contract took 24 months, a car can be contracted in two weeks 

or less.  

https://sonderborgkommune.dk/erhverv/udbud-og-leverandoer-til-

soenderborg-kommune 

Tartu The stages are more or less the same in the Estonian tendering 

process, but it depends on the object and the tender. In case of larger 

objects, the whole process may take years, while smaller processes 

may take months. 

 

The Public Procurement Register: https://riigihanked.riik.ee/rhr-web/#/ 

Vitoria-Gasteiz +-5months 

https://sedeelectronica.vitoria-gasteiz.org/d13-

01s/perfilContratanteEuskadi.do?poder=350&tipoInfo=aa 

Asenovgrad Min 3 months tendering, 12-24 months implementation, 1 month 

closure. 

 

Municipality of Asenovgrad own web-site  www.asenovgrad.bg 

Lecce Under a Public tender considered: promoted by Lecce and related to 

“Open procedure for the concession, under project financing, of the 

management of the thermal energy service, the management of the 

electrical energy service, the management and maintenance of fire-

fighting systems and the energy upgrading of systems serving buildings 

under the jurisdiction of the Municipality of Lecce” 

https://lecce.tuttogare.it/gare/id14412-dettaglio 

 

The tender (amount of 15,7 million of €) has been published the 9th of 

December of 2019 with deadline for proposal submission the 22nd of 

January 2020. The contract has been officially awarded the 4th of 

March 2021 (more than 1 year so for closing the tendering process). 

The duration of the concession is expected to be 20 years. 

 

https://www.comune.lecce.it/amministrazione/bandi-di-gara/bandi-ed-

avvisi-di-gara-comune-di-lecce 

https://lecce.tuttogare.it/ 

Table 17: Timescale for open procedures  

Source: Questionnaire SmartEnCity 

5.2.3. Evaluation Criteria 

Cities answered to the suggested % for scoring (from 0-100%) according to most important 

evaluation factors locally.  

https://sonderborgkommune.dk/erhverv/udbud-og-leverandoer-til-soenderborg-kommune
https://sonderborgkommune.dk/erhverv/udbud-og-leverandoer-til-soenderborg-kommune
https://riigihanked.riik.ee/rhr-web/#/
https://sedeelectronica.vitoria-gasteiz.org/d13-01s/perfilContratanteEuskadi.do?poder=350&tipoInfo=aa
https://sedeelectronica.vitoria-gasteiz.org/d13-01s/perfilContratanteEuskadi.do?poder=350&tipoInfo=aa
http://www.asenovgrad.bg/
https://lecce.tuttogare.it/gare/id14412-dettaglio
https://www.comune.lecce.it/amministrazione/bandi-di-gara/bandi-ed-avvisi-di-gara-comune-di-lecce
https://www.comune.lecce.it/amministrazione/bandi-di-gara/bandi-ed-avvisi-di-gara-comune-di-lecce
https://lecce.tuttogare.it/
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In the case evaluation of public tenders, the main selection criterion is still the price. In the 

case of other criteria, e.g. environmental requirements, they are listed also in the tender 

requirements, i.e. all service providers need to consider those when compiling their offer. For 

the future, a very rough proposal could be based on the following criteria, enhancing the 

importance of the environmental impact and innovativeness of the proposed technical 

solutions.  

Factor Description 

S
o

n
d

e
rb

o
rg

 

T
a
rt

u
 

V
it

o
ri

a
 

A
s

e
n

o
v

g
ra

d
 

L
e
c
c
e

 

Price / 

Cost 

 

Contracting authorities shall base the 

award of public contracts on the most 

economically advantageous tender, 

understood as lowest price per unit or 

total costs for implementation. 

Examples: €/ unit, service €/m2 product. 

60-

100

% 

 

100

% 

51% 60% 30% 

 

Increase 

in scope/ 

replicatio

n 

Increase in the number of units with no 

additional cost. 

Examples: replicate a higher number of 

zero energy district/buildings, increase 

km of cycle lane, increase m2 green 

surface. 

*Quality of proposed works 

 

  40% 15%* 10% 

Reduce 

the 

executio

n time 

The shortening of the project's 

execution time increases the 

effectiveness of the implementation. 

Establish the measure in calendar days 

or in working days. Examples: 

Reduction of execution by 10 working 

days. 

   10% 10% 

Environm

ental 

impact 

Environmental criteria to the solution 

with the less life cycle analysis cost. 

Examples: Distance between the 

supplier and the final destination. 

  9%  50% 

Quality Can include environmental impact, 

robustness of components, stakeholder 

engagement, social effects. 

**Guarantee terms 

20-

30% 

  15%*

* 

 

Operatio

n 

Can include needed service during 

operation, velocity of repair. 

10-

20% 

    

Table 18: Standard Evaluation Criteria 

Source: Questionnaire SmartEnCity 
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5.3. Project Monitoring 

Cities answered to the level of developments of the KPIs (Key Project Indicators), and 

shared the criteria implemented for the evaluation of the procurement offers in terms of 

criteria that can be evaluated mathematically by means of formula (objective), and criteria 

that cannot be evaluated through a formula (subjective). 

The evaluation and measurement process recommendation is to includes the project/ 

Initiative associated KPIs, deciding the KPI, its formula, and its UNIT, decide the way of 

gathering the data, decide the leader and the data provider, finally deciding the public/private 

character of the data. 

 

 

Figure 22: Project monitoring steps 

Source: SmartEnCity Questionnaire 
 

Cities Project Monitoring Steps Deviations  

Sonderborg The KPIs are aligned with the Roadmap2025 segments. 

Tartu Energy consumption, greenhouse gas (GHG) emissions, modal split, 

traffic counting 

Vitoria-Gasteiz All technical, Environmental, Social and Economic KPIs selected to 

evaluate the activities impact have a common framework and are 

divided into seven protocols Energy Assessment Protocol, ICT 

Protocol, LCA Protocol, Mobility Protocol, Social Acceptance 

Protocol,  Citizen engagement protocol, Economic Performance 

Protocol. 

Assenovgrad Project investment 

Lecce Not available for LECCE because it is a follower city. 

Table 19: Main groups of KPI´s indicators proposed  

Source: Questionnaire SmartEnCity 



 

D8.6 Updated Integrated Energy Plans for each city.    

 
SmartEnCity - GA No. 691883 48 / 51 

 

6. Practical Information. How to avoid the main errors?  

The lessons learned gathered from the city replication process support future followers, 

indicating the technics used during the analysis, tools like workshops, questionnaires, co-

creation initiatives, and the relevant points to be taken into account.  

Cities List of Lessons Learnt and Suggestions to the potential 

followers 

Sonderborg Be ambitious! Create a short, but well-defined process with 

milestones. 

Tartu Compiling the SECAP is a very important learning process in itself – 

it is a great learning experience to analyze the status quo, set goals 

and think about your ambitions and possibilities. Implementing the 

SECAP may be an important driver of innovation for the city. 

Engaging local companies is very important – as they are one of the 

largest consumers and emitters, their support and contributions to 

decreasing consumption, reducing CO2 emissions and adopting 

environmentally friendly solutions is key. 

Vitoria-Gasteiz During the preparation of the Action Plan for the Energy Transition, in 

the drafting of its Strategic Plan, a participatory process was carried 

out between different agents of the Vitoria-Gasteiz city council in 

order to define the vision of the city in 2030 and its strategic 

objectives. This process pleasantly showed us that the interest to 

carry out a change in energy management is of all municipal workers 

and neighbours, and we learned that these processes are necessary 

in the elaboration of any municipal action plan. 

Likewise, another participatory process of the final document of the 

PATEI with the citizens is planned. We are sure that this process will 

teach us once again the interest that everyone has in being involved 

in the drafting of a municipal energy plan, which will teach other cities 

the benefits of these participatory processes. 

Assenovgrad Citizen should be engaged from the very beginning of the planning 

phase, their engagement is crucial and needs more effort to ensure 

it, e.g. through more innovative and more playful approaches, on-line 

events, use of social media, etc. 

When implementing construction works for investment projects, the 

municipality should have constant control over the contractors, 

monitoring their quality and progress as well as the effects on the 

residents. Otherwise, it can reflect badly on the municipality image 

and prevent citizens from agreeing to future renovations. 

Lecce Lecce Municipality started its SmartEnCity journey analysing and 

studying the five-steps methodology developed in the project, to help 

with the definition of its own Integrated Energy Plan (IEP) and its 

related Roadmaps: 

Step 1 - “Engage”: Lecce Municipality created a local working group 

within the Public Work office, including municipal employees and 

external experts, with the support of RINA. The creation of this 
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cooperative task-force was fundamental to ensure good results along 

the entire process: the mix of expertise and knowledge between the 

city and its local stakeholders enabled effective management of all 

aspects related to the project.  

Step 2 - “Analyse” was carried out to define the city’s characteristics 

based on six domains, covering the most relevant sectors: local 

conditions, energy supply and consuming patterns, building stock 

and retrofitting needs, urban mobility, ICT infrastructures and 

services, as well as citizens and stakeholders’ engagement. The 

examples provided by the Lighthouse Cities were important to better 

understand the type of data to be collected, in order to obtain a 

precise baseline of Lecce.  

Step 3 - “Diagnose”: Lecce’s strategic question was “How can we 

reduce the CO2 emissions by 40% until 2030?”.  

Step 4 – “Envision”: The realisation of a SWOT analysis with the 

identification of Lecce’s strengths, weaknesses, opportunities and 

threats in the main four sectors (energy, mobility, ICT and 

governance), alongside an identification of smart city trends, 

represented the main activities to organize the Future Scenario 

Development Workshop. The event involved through a public tender 

for gathering expression of interest more than 40 stakeholders 

coming from public institutions, university, public and private 

companies and associations. Learning from Lighthouse Cities’ 

experiences was fundamental to organize an effective workshop 

where a scenario, was voted as the most desirable for Lecce by 

2030: “Collaboration and information: the first steps towards change”.  

Step 5 – “Plan”: The definition of the IEP was the most delicate 

phase of the process. It was realized through a list of new and 

innovative actions, more detailed in the Roadmap, for a sustainable 

and efficient use of natural resources per sector, tailored to both the 

interests of the Municipality and the solutions offered by the 

stakeholders involved in the process. The realization of Lecce’s IEP 

and Roadmaps was guided not only by the analysis of the 

Lighthouse Cities’ templates, but also by a solid collaboration with 

the local working group, also inspired by the results of the Future 

Scenario Development Workshop, that gave a strong and real 

perspective about which solutions could be implemented and how to 

realize them. 

Table 20: List of Lessons Learnt and Suggestions to the potential followers 

Source: Questionnaire SmartEnCity 
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7. Integrated energy Plans. How to empower your ideas? 

Cities wrote down their ROADMAPs, crossing the procedures as explained above, and 

integrating the ideas focused the integrated energy plans adaption. They have presented the 

proper Scenario for 2030, indicating the IEP goals by each sector, and relating the impacts 

expected. All local rules, like legal compliance and financial opportunities, checked. The 

projects according to each key city line indicated, and timeline analysed, the KPI studied and 

associated the projects. The co-creation initiatives are available and tested during the 

definition process of Base Analysis, the local barriers and opportunities were analysed, and 

correcting measures were studied, with the local expert connected to the initiative. The 

Citizens were informed and interviewed at the beginning and during the process, supported 

and initiative, and expressed their enthusiasm to form a part. 

Cities Roadmap differential points for each city 

Sonderborg It is the fact, that we have 8 working groups based on the 8 

Roadmap2025 segments, that these working groups are not only 

involved in the planning process but also are responsible for the 

implementation of actions. Having PPP organisation leading the 

process is also removing some of the issues coming from a 

municipality leading the process.   

Tartu We have an emphasis on climate adaptation. One of our most 

important activities is engaging the local communities in community 

agreements by which signees promise to contribute to the goals of the 

SECAP. We also have a separate chapter on energy poverty and have 

planned actions to tackle it. 

Vitoria-Gasteiz The city of Vitoria-Gasteiz has been and is a benchmark in 

environmental strategies in Europe, and more since on October 21, in 

2010, Vitoria-Gasteiz was designated by the European Commission as 

European Green Capital 2012. That is why the elaboration of the Action 

Plan for Integrated Energy Transition being carried out by the Vitoria-

Gasteiz City Council may be of special interest to other European 

cities, being an example. 

Asenovgrad The successful examples established basing on the LH cities and 

therefore has been accepted by local stakeholders and adopted 

officially by the Municipal council, which makes it mandatory to 

implement. 

Lecce By participating in SmartEnCity, Lecce Municipality hoped to improve 

its quality of life by reducing GHG emissions through learning from the 

valuable experiences provided by the project’s three Lighthouse Cities. 

Lecce Municipality started its SmartEnCity journey towards a low-

emission and climate-resilient future by analysing and studying the five-

step methodology developed in the project, to help with the definition of 

its own Integrated Energy Plan (IEP) and its related Roadmaps. 

Table 21: Roadmap differential points for each city 

Source: Questionnaire SmartEnCity 
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8. Annexes to the City Roadmaps (Sonderborg, Tartu, Vitoria – 

Gasteiz, Asenovgrad, Lecce) 
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50 steps towards a carbon neutral Sonderborg
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ProjectZero –Owner-occupied housing 

Sonderborg continues its journey to-
wards a carbon neutral Sonderborg area 
in 2029. Since the start in 2007, the need 
for action has only grown. Climate chal-
lenges are becoming more and more 
visible, and the transition will have to 
go into a higher gear to live up to what 
the international community agreed to 
in Paris in 2015. Cities play a crucial role, 
and Sonderborg will be a role model and 
front runner in this process.

The City Council's ambitious goal of 
carbon neutrality in 2029 is a common 
driving force for citizens, businesses, 
educational institutions, utility com-
panies and the municipality. The Pro-
jectZero Vision makes Sonderborg 
the front runner concerning climate 
initiatives, and helps to strengthen the 
area's regional, national and interna-
tional reputation. Since 2007, carbon 
emissions in the Sonderborg area have 
been reduced by 35% and energy con-
sumption by 14%. 

The Roadmap2025 report describes 
how the Sonderborg area will attain a 
75% carbon reduction by 2025, based 
on local cooperation, coordinated ef-
forts and the willingness to make a 
difference. Roadmap2025 is thus an 
important milestone on the road to zero 
in 2029. Roadmap2025 is the result of 
more than 100 people working in 8 de-
fined areas for more than half a year. 

Local involvement creates climate ef-
fects while developing a sustainable 
and attractive community. The journey 
towards a carbon neutral Sonderborg 
creates innovation and growth in the 
many Sonderborg businesses working 
in energy efficiency, urbanisation and 
new smart and sustainable technolo-
gies. The journey is based on learning 
and climate education from ABC to PhD, 
and it attracts and retains citizens who 
would like to be part of a meaningful 
community.

Sonderborg has world-class view. We 
learn and share our experience. We 
therefore hope that Roadmap2025 will 
inspire all cities and businesses to ambi-
tious climate efforts, thus contributing 
to a sustainable and better world for 
future generations. 

Sonderborg, 4 December 2018.

Lars Tveen
Chairman of the ProjectZero Foundation 
Director, Danfoss Heating Sector

Erik Lauritzen
Mayor of Sonderborg Municipality
Deputy Chairman of the ProjectZero 
Foundation
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The energy system  
of the future
The transition is based on 100% renewable energy, which 
must be phased in with respect for solutions and the market

The dynamic energy system

Today, biomass accounts for most of 
the renewable energy in Denmark, but 
in the longer term, solar and especially 
wind power are expected to become the 
dominant renewable energy sources.

In Denmark, electricity provision is 
expected to be 100% from renew-
able energy sources from 2030, 
and in Northern Europe it is likely 
that wind and solar will account for  
45% of the total electricity production  
in that year. 

This will lead to a huge integration chal-
lenge, with regional cooperation on new 
foreign connections and large-scale 
electrification in almost all parts of the 
energy system both being important 
measures.

The three biggest challenges in inte-
grating wind and solar power are:

1.     Securing production value when 
there is surplus, to prevent a large 
part of the energy produced being 
sold at low or nil prices.

2.    Guaranteeing adequate production 
capacity when there is no wind or sun-

shine. Wind and solar expansion means 
that it will be less attractive to build 
traditional power and heating plants.

3.    Managing the uncertain predictabil-
ity of wind and changing production 
patterns.

The integration challenge will be re-
flected in electricity prices, which will 
vary considerably more than at present. 
There will be several hours of high prices 
and several hours with very low prices 
in particular. This will open up interest-
ing business opportunities to service 
the growing need for flexibility in the 
electrical system. Energy companies, 
businesses, agriculture, home-owners 
and stakeholders in the transport sec-
tor will be affected by this change and 
can help to meet the challenge.  

What does this mean for  
Sonderborg's transition?

Heat pumps in the heat supply consti-
tute the most obvious electrification 
option in the short term. Due to the 
availability of heat storage and good 
opportunities for switching among 
different technologies, the greatest 
potential lies in district heating. With 
the reduction of electricity tax, elec-

Green gas is an important source of 
supply in those sectors where elec-
tricity is not practical or where energy 
is needed for longer periods of time. 
This applies to certain industries, parts 
of the heavy transport sector and to 
power plants to provide backup for wind 
and solar. 

The green gas is produced from Son-
derborg's biogas plants or by biomass 
gasification. It can be supplemented 
with synthetic green gas derived from 
hydrogen from electrolysis plants. 
Electrolysis systems can also play 
an important role as buyers of cheap 
surplus power from solar plants and  
wind turbines.

Challenges and opportunities 
for Sonderborg

The plans for electrification of the heat 
supply and the electricity usage targets 
in the transport sector in Sonderborg 
will greatly support a more dynamic 
energy system and contribute to the 
integration of solar and wind power. 

However, it is crucial that these new 
electrical consumption modes will 
be flexibly integrated into the elec-
trical system. This will require that 
home-owners, district heating sup-
pliers and businesses play along in elec-
tricity markets that signal consumers 
about shortages or excesses in the 
network via electricity prices. 

Sonderborg must play an important 
role as a ‘demonstration’ venue for new 
technologies and business concepts 
that will be necessary in the dynamic 
energy system of the future. 

Demonstration projects should be 
based on special skills or prerequisites 
in the Sonderborg area. These may be 
existing collaborations and partner-
ships, companies with special skills 
and products or special infrastructure 
requirements.

tric heat pumps will gradually become 
competitive with biomass solutions, so 
heat pumps will be an important part of 
future production. The use of individual 
heat pumps can be made flexible by 
using buildings and hot water reservoirs 
as heat storage units.

Electrification in industry and agri-
culture can also offer flexibility to the 
electrical system by postponing elec-
trical consumption or switching among 
different heating sources, depending 
on the needs of the electrical system.

In addition, home-owners are increas-
ingly expected to become "prosumers" 
who produce and consume electricity, 
and by combining solar cells with bat-
teries they will be able to provide addi-
tional flexibility to the electrical system.

The transport sector will be a significant 
buyer of electricity, and the batteries in 
electric vehicles can help balance the 
electrical system. However, electric 
vehicle charging has a powerful impact, 
and if the electric vehicle owners do 
not get an incentive to charge (and 
discharge) according to the needs of 
the electrical system, electric vehicles 
could pose a challenge to the distribu-
tion network.
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Sonderborg way
Action, cooperation and 
curiosity drive the process

A better place to live 
and work

The City Council decided as early as 2007 
to make ProjectZero – transition to a car-
bon neutral community by 2029 - one 
of Sonderborg's three lighthouses. The 
other lighthouses are the City Port, with 
the Gehry Harbour Project and Nordals 
Holiday Resort. Lighthouse projects are 
an indications of the City Council’s daring, 
prioritising, acting and implementing.

The lighthouses reflect Sonderborg's 
DNA, namely, how to reconcile simul-
taneous concrete challenges while en-
suring that they are solved in a commit-
ted public-private partnership aimed 
at strengthening skills, growth and job 
creation. 

Learning and skills are the basis of de-
velopment and growth. Sonderborg's 
participation as UNESCO Learning City 
ensures coherent learning processes - 
not only from ABC to PhD but in lifelong 
learning focused on sustainability and the 
UN's Sustainable Development Goals. 

It is about making the Sonderborg  
area a more attractive place to live and 
work, and it is about putting Sonderborg 
on the world map and contributing to 
local pride and growth.

Curiosity and 
technical ingenuity

In the Sonderborg area, curiosity and 
technical ingenuity has created wealth in 
agriculture and industry and remain an im-
portant basis for the area’s development. 

Mads Clausen, who founded Danfoss, 
was the son of a farmer's family, and Bent 
Jensen founded LINAK on the basis of 
the family machine factory that had man-
ufactured to the agricultural sector since 
1907. First, the School for Craftmen-
ship (now EUC Syd) and later Sonder-
borg Teknikum (now the University of 
Southern Denmark, Alsion Campus) at-
tracted young talents who subsequently 
established their own companies in radio, 
communications and IT, mechanical en-
gineering and controls and automation. 

SmartEnCity is developing  
the future smart city of the 
future in Sonderborg 

Sonderborg is an EU SmartCity light-
house. Together with lighthouse cit-
ies Tartu (Estonia), Vitoria-Gasteiz 
and follower cities Lecce (Italy) and 
Asenovgrad (Bulgaria), Sonderborg is 
demonstrating how to electrify, digitise 
and convert an entire city. 

The EU Horizon2020 project is called 
SmartEnCity and focuses on ener-
gy-efficient buildings, transition to 
renewable energy production, green 
transport and IT. 

But it is not just about the five cities’ 
transition, since as a demonstration 
project, it will show all small and medi-
um-sized European cities how to handle 
the transition based on the experiences 
in Sonderborg, inter alia.

The smart city is based on the ZERO 
objectives, with a focus on smart and 
integrated interplay among buildings, 
energy production and transport, based 
on learning and skills, involving resi-
dents and local stakeholders in plan-
ning, subsequent actions and collabo-
rating with other cities.
 
In the SmartEnCity Network, cities are 
inspired by the best experiences from 
the network's 40 member cities, which 
also meet in national networks.

Mandatory cooperation as 
part of the DNA

ProjectZero was conceived by a local 
think tank in 2007 and was founded as 
a public-private partnership shortly 
thereafter, with support from both the 
City Council and local businesses. The 
idea is that only through a collaborative 
culture where businesses, residents and 
organizations contribute, can an entire 
region lift itself out of provincial thinking, 
to the benefit of the community and the 
stakeholders themselves. In the same 
spirit, Alsion, Kultur i Syd, the Gehry 
Harbour Project, the House of Science, 
UNESCO Learning City, Nordals Holi-
day Resort and the Centre for Industrial 
Electronics have been established as 
public-private partnerships. 

Sonderborg's participation in the na-
tional DK2050 project under the Danish 
Architecture Centre confirmed Son-
derborg’s special will to go all the way. 
Not only did Sonderborg choose to 
extend the project for a special two-
year period, but it also chose to develop 
the ‘Green Guerilla’ scenario in close 
collaboration with the area's business 
leaders, politicians and youth.  

Greater involvement of young people 
is also the theme of Sonderborg's par-
ticipation in the Nordic Council of Min-
isters' Attractive Nordic Towns project, 
in which Sonderborg, in collaboration 
with Narvik, Norway is focusing on how 
young people can be more involved in 
green urban planning/development and 
green entrepreneurship. 

That created the foundation for the di-
versity of local businesses, which today 
provide consulting and energy efficiency 
solutions to the whole world. And to-
morrow, perhaps they will be delivering 
smart energy solutions to smart cities.

In the area's primary schools, science, 
technology and mathematics are 
supported by the House of Science 
partnership, which also ensures that 
climate, innovation and sustainability 
continue to be solid rails on the learning 
track from ABC to PhD.

At the Gehry Harbour, the new Alsik 
hotel is being built as a show case for 
the area's energy-efficient solutions 
and green district heating.

At the University of Southern Denmark 
Alsion Campus, a public-private part-
nership is founding a new Centre for 
Industrial Electronics (CIE), which will 
attract new talents from the outside 
and create new green spearhead skills 
for the area's businesses. 
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Hi Michelle. Have you seen we've got a 
green smiley again?

That phrase was often heard as eighth-
grader Michelle Yde Junker met some of 
the youngest students in the corridors 
of the Sønderskov School. Last year she 
was in the school's special energy patrol 
and she was around to teach the young-
est classes to save energy. There was 
a small competition where the classes 
got a smiley and the students really got 
involved in being the best.

The school’s energy patrol has existed 
for five years. Teacher Henrik Fenne-
berg is behind it, and he emphasises 
that all activity ideas come from the 
patrol members. But it is a regular 
component that the patrol teaches the 
youngest classes, and Henrik Fenne-
berg can see a clear result of the effort.

  ‘There is great awareness of saving en-
ergy. In any case, I think the school is car-
bon-neutral during break time’, he said.

Mathilde Kobberø was also in the patrol 
last year and it has been very instruc-
tive.

  ‘I have become much more aware of 
energy. We have also talked about it 

The energy patrol causes children to turn off lights

Quality can always pay off
In any case when you now…

That is the motto of most energy re-
furbishment, and also for HKS Invest, 
who in 2017 took over a 900 square-me-
ter villa at Kongevej 73 in Sonderborg. 
Something had to be done with the roof, 
and it ended with a huge renovation. 

Along the way, the company's CEO, 
Carsten Piepgras, and architect Jørn 
Kjeld Andersen agreed to reinsulate the 
entire attic and roof structure in the old 
part of the property.

The villa dates from 1980, with a large 
extension from 2005. When HKS Invest 
took over the property, a former tenant 
left, and it has now been rebuilt so that a 
new tenant, Guide2know, got it exactly 
as they wanted.  

  ‘We chose quality all the way. Our com-
pany founder always wanted things 
done properly, and I think it's worth it. 
We switched all the lights to LED and 
selected some good quality lamps that 
we do not have to change all the time’, 
explained Carsten Piepgas.

A small plastic gizmo the size of a com-
puter mouse can save the country’s 
dustmen thousands of kilometres of 
driving and significantly reduce carbon 
emissions.

The device comes from Sonderborg’s 
Maack IT company, which has gone from 
7 to 14 employees in a short time be-
cause of the technology developed by 
proprietor Esben Maack and his team.

The idea is very simple. The little mouse 
is attached to a waste container, and 
then it can tell a central computer how 
much waste is in it. In this way, the collec-
tors do not have to drive down the small 
roads and empty half-full containers.

  ‘The system runs in 7000 containers 
at recycling depots in Kolding Munici-
pality and has saved 3 out of 4 empty-

ings. That means both manpower and 
carbon. Thus, Kolding Municipality can 
manage with fewer trucks”, said Maack.

The sensors in the waste containers 
are not new, and they can deceive. A 
container may look full if there is a large 
cardboard box filled with air in it. 

The Sonderborg company’s sensor 
sends sound waves into the container 
and measures how long they take to 
return. The sooner they do, the more 
full the container.

Esben Maack started his IT company as 
a spare-time project in 2007. In 2012, 
he hired the first employee and began 
developing his own solutions. 

  ‘I have been working with ProjectZero 
since the start and have received inspi-

IT company saves 
driving for dustmenat home and I can catch my parents 

forgetting to turn off the iron’, laughed 
Mathilde Kobberø.

The energy patrol happily participates in 
Project Zero's school competition and 
brings one of the prizes home. Sønder-
skov is also the only school in Sonder-
borg Municipality to have received the 
Outdoor Council’s green flag.

ration and dialogue on a regular basis. 
There is no doubt that it has helped 
develop the business to become what 
it is today. It is really exciting to work 
for the reduction of carbon emissions 
in Denmark.’

Maack IT sells its solutions to munici-
palities, waste companies and haulers 
throughout the country, and Esben 
Maack has also begun to look into other 
countries.

 There is a great potential for the green 
solution from Sonderborg. But a plastic 
gizmo filled with electronics - is that 
especially environmentally friendly?

 ‘Yes. We have deliberately developed it 
so it's easy to separate. Then you'll be 
left with plastic, metal and electronics 
that can be recycled’, explained Maack.
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Total annual carbon 
reduction in the 
8 areas in 2025

21,000 
tonnes

14,500 
tonnes

4,000 
tonnes

295,000 
tonnes

8,000 
tonnes

9,000 
tonnes

5,500 
tonnes

35,000 
tonnes

392,000
tonnes

Total 
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ZEROhousing customer 
journey

The ZEROhousing customer journey 
will help home-owners implement 
profitable energy renovations. The 
customer journey has 11 steps, which: 

•  support the decision process and 
implementation;

•  help the home-owners to showcase 
their efforts; and

•  help them to initiate new renovation 
projects.

The customer journey was developed 
in the Netherlands, where it has helped 
a number of cities to strengthen their 
renovation efforts in close collabora-
tion among the municipality, financial 
institutions and craftsmen. 

The ZEROhousing customer journey is 
being implemented in the Sonderborg 
area, and local stakeholders have devel-
oped ideas to strengthen the process in 
connection with Roadmap2025:

• The municipal "Byg & Bolig" depart-
ment will strengthen communication 
about the need to take energy and 
climate into account when consid-
ering rebuilding, expanding or new 
construction. Communication is 
reinforced by targeted inspirational 
leaflets.

• The primary schools’ green curricu-
lum will develop a practice track en-
abling students to apply their energy 
and climate skills at home and in the 
community, thus helping to translate 
the family's energy ambitions into 
action and altered behaviour.

• All Sonderborg area banks and real es-
tate agents take energy and climate 
into account in giving advice and pay 
special attention to the right timing 
of their customers’ housing market 
transactions, or roof or heating re-
placement.

• EUC Syd will target new training pro-
grammes for the area's construc-
tion and installation companies. 
The nearly 80 companies that have 
previously educated themselves 
as energy consultants form the ba-
sis for training in common imaging 
on the customer journey process, 
strengthened efficiency and business 
potential through all the steps of the 
customer journey. 

Owner-occupied 
housing
The housing customer journey, together  
with district heating, heat pumps and  
green power, will ensure transition

• ProjectZero will develop badges/
stickers for home-owners who have 
made a special effort. Recognition 
and visibility are important elements. 

Experience shows not only that the 
Netherlands’ and Sonderborg's eco-
nomic security and guidance motivate 
home-owners on their first customer 
journey, but also that home-owners 
subsequently continue their journey 
with new renovation measures, so that 
the housing will achieve an even better 
energy label.

The coming years are expected to in-
crease the pressure on home-owners to 
energy-renovate their homes, reducing 
the energy consumption of owner-oc-
cupied houses by 50–60%. 

From the EU, the ambition of nZEB 
Nearly ZERO Energy Buildings is also 
expected to influence the Danish frame-
work and advance the resulting energy 
rehabilitation efforts. The carbon re-
duction expectations are determined on 
the basis of specific Building and Dwell-
ing Register-based potential calcula-
tions of profitable energy renovations. 

Green district heating will 
phase out 4,100 oil and gas 
burners in the cities

The Sonderborg area's district heating 
plant has phased out fossil fuels over 
the last few years, and the heat supply 
is now based on sorted waste, biomass, 
large heat pumps, solar heat, geother-
mal power, etc. 

The municipal heating plan (2015) forms 
the basis for district heating expansion 
and fuels. On the island of Als, gas is 

All banks in the area need 
to be offensive to get  
more people to energy 
renovate.

‘
’Morten Vestergaard, Deputy  

Director, Broager Sparekasse.

35,000
tonnes

Total 

DISTRICT HEATING - 
PHASING OUT OF 
OIL AND GAS BURNERS

4,500 
tonnes

REDUCED 
POWER CONSUMPTION

0 
tonnes

HEAT PUMPS 
MUST PHASE OUT OIL  
AND GAS BURNERS

12,000 
tonnes

CUSTOMER JOURNEY
15,000 
tonnes

Carbon reduction 
Owner-occupied 
housing

ROOF-INTEGRATED 
SOLAR SOLUTIONS FOR 
DETACHED HOUSES

3,500 
tonnes

converted into biomass and surplus 
heat for housing in both Nordborg and 
Guderup. 

The Sonderborg area’s district heating 
is therefore a carbon neutral, cheap 
and future-proof source of heat for 
home-owners in urban areas and thus 
also the foundation for phasing out the 
approximately 400 oil burners and 3,700 
gas burners in current or future district 
heating areas. 

Roadmap202514
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Roof-integrated solar cell 
solutions for detached 
houses  

Nearly 1,700 home-owners in the Son-
derborg area already harvest energy from 
the sun with their own solar cells. 

Most facilities were acquired with sub-
sidies from 2009–2013 and the number 
of new units has since been reduced 
dramatically. However, since 2008, the 
price has fallen by 75%, and prices are 
expected to continue to decline, so it is 
profitable to put up new units without 
subsidies.

Experience shows that not all types of 
houses are suitable for solar cells, but 
that integrated solar cell solutions in 
detached houses create a visually at-
tractive and energy-efficient functional 
result. The solution should be imple-
mented when the roof of the house 
need to be changed, thus reducing the 
total cost by up to 40%.

Production of one’s own green power 
simultaneously increases experi-
ence while saving energy (behaviour) 
as well as subsequent acquisition of 
one’s own battery solution, electric 
car and heat pump solution (in rural 
areas). At present, there are no reg-
ulatory limitations on the solar cell  
capacity that home-owners can install 
on their own roof.

In keeping with the continued reduced 
prices of solar cells and increasing 
renovation of approximately 10,000 
detached houses built after 1962, we 

be converted to heat pumps and that 
the remaining gas burners will use local 
biogas in 2029.

Reduced power consumption 

The Sonderborg area's power consump-
tion has declined for a number of years 
due to increased awareness, changed 
behaviour, switching to LED lighting and 
more energy-efficient appliances.

Home-owners' traditional power con-
sumption (excluding power for heat 
pumps, electric cars) has to be reduced 
by another 10% by 2029. The efforts 
include campaigns, changed behaviour 
and purchasing more energy-efficient 
lighting and devices. 

The initiative is supported by ZERO-
driver-education in the area's primary 
schools, where children and young 
people learn about electricity produc-
tion and consumption by testing home 
appliances, for example. The techno-
logical development and continued 
strengthening of EU legislation for the 
energy consumption of appliances, etc. 
contributes to achieving the goal.

expect that approximately 20% of 
home-owners will have established 
their own roof-integrated solar cell 
solution by 2029.

Heat pumps must phase out 
5,100 oil and gas burners out-
side the district heating areas

The Sonderborg area has approximately 
5,200 owner-occupied homes outside 
the district heating areas.

In addition, approximately 2,500 summer 
and holiday homes, primarily on Sydals, 
on the east coast of Als and in Rendbjerg.  

Of all these, 1,850 have oil burners, 3,300 
natural gas and an unknown number 
have biomass heating or electric heating.

Several home-owners in rural areas have 
switched to heat pumps and are happy 
every day with the increased comfort 
and lower heat bills. Air/water and geo-
thermal solutions in particular are going 
to be geared up in all-year housing. 

The air-air heat pump is a good solution 
at an attractive price for summer and 
holiday homes.

As the power becomes 100% carbon 
neutral, heat pumps represent a carbon 
neutral, affordable, long-term and safe 
heating solution for home-owners out-
side the district heating areas.

The goal is that all oil burners and 50% 
of the area's existing gas burners will 

In practice, Sonderborg Dis-
trict Heating is carbon neu-
tral. Now we just have to have  
more consumers involved.

‘
‘Jan Due Kristensen, Head of Depart-

ment, Sonderborg District Heating.
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Future craftsmen, trained at EUC Syd, 
have sustainability in their toolbox. En-
ergy and climate-friendly solutions are 
part of the curriculum, and for the ap-
prenticeship exam, students must always 
explain the sustainability of their project.

  ‘The way of thinking is a direct conse-
quence of our long-standing cooper-
ation with ProjectZero, which EUC Syd 
is a very active part of. Skills is the key 
word for green transition to succeed in 
practice’, explained Deputy Director 
Hans Lehmann of EUC Syd.

Currently, EUC Syd is organizing tar-
geted training that will make skilled 
craftsmen more capable of choosing 
sustainable solutions in the future.

There are two pillars: Materials theory 
and business sense. The first is about 
choosing materials that are produced 
environmentally. The second is about 
seeing the possibilities at the custom-
er’s when, as a craftsman, you are there 
to carry out a task anyway.

EUC Syd is itself a large company and, 
like ProjectZero, the Board has set the 
goal of the educational institution being 
carbon neutral by 2029. 

It is a big job, which management has 
systematically broken down into nu-
merous small components that will 
come into place in the coming years.

  ‘It is also a major organisational chal-
lenge, because we are going to do 

almost everything in a new way. But 
it also gives good energy to have a 
community around a case’, added the 
deputy director.

Sustainability in the toolbox

A concrete example is EUC Syd's inter-
national work. It has now been changed 
so that EUC Syd participates only in 
projects dealing with climate, energy 
and sustainability.

An old hovel in Tovrup, outside Sonder-
borg, after one and a half years of hard 
work by owner and plumber Thomas 
Leimand, has become a pioneering en-
ergy-efficient house. 

The 122 square meter residence is 
warm and cosy all year round, and the 
heating bill comes to a paltry DKK 200 
per month.

At its heart is a combination plant with 
geothermal, ventilation and intelligent 
control. There is underfloor heating 
throughout the house, and Leimand has 
laid three times as many pipes as one 
normally would. This means that the 
hot water covers a very large surface 
and thus he better utilises the heat.

  ‘I did all the work myself, so it wasn’t so 
expensive. For a non-craftsman, such a 
unit will cost about DKK 200,000, and I 
really think it could pay off as an alter-
native to an oil burner’, said Leimand.

He has taken account of every square 
centimetre of the house, with respect 
to energy efficiency. There are of course 
LED lights everywhere, including in the 
appliances Leimand has bought for the 
kitchen. 

And then he has had a special mania for 
thermal bridges. He found every single 
one using a thermal camera, and then 
shut them down so that there is no cold 
leaking in anywhere. 

An oil bill of DKK 22,000–23,000 annu-
ally has been replaced with an electricity 
bill of half that amount. 

The calculus is that simple for Anders 
Wollsen, who has got a new heat pump 
in his 1950s house a few kilometres from 
Sonderborg.

  ‘It will pay off in 10 years, and I'm sure 
it'll be easier to sell the house with a 
heat pump than with an oil burner’, said 
Anders Wollsen.

Together with his wife, he has lived in 
the house since 1982. There has been 
an extension and several small renova-
tion projects over the 37 years. Energy 
savings have also been considered. 

About three years ago, the house was 
cavity-wall  insulated and the outer  
walls have been doubled.

The new heat pump was delivered by 
a local installer, and Wollsen is pleased 
with the solution. It took a couple of 
days to regulate the floor heating, and 
since then everything has just worked.

The pump is placed behind the house in 
a soundproof box and does not bother 
anyone. The water tank has taken over 
the oil burner’s space and there is hot 
water in the taps, radiators and floors.

The energy nerd heats up his house for DKK 200. 

Half-price heat
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Housing Associations - ProjectZero

Through several EU projects, housing 
associations have obtained experience 
and skills to build on and involve more 
people in. The housing associations' 
efforts will be more data-driven in the 
future, focusing on energy efficiency 
and transition to district heating and 
the use of renewable energy.
 
Tenants are introduced to the most ef-
fective measures, while we continue 
to inform them and strengthen their 
involvement in order to create even 
greater support for the initiatives. 
Overall, the efforts mean less energy 
consumption and greener energy in  
the housing associations.

Good data is the basis of 
energy efficiency

Based on present projects that col-
lect energy data from housing asso-
ciations, the data collection must be 
rolled out in all departments in order 
to benchmark buildings. Ongoing 
projects show positive results, and 
housing associations are interested 
in upscaling experience to offer resi-

dents the best possible housing com-
fort in the future.

Benchmarking must be used to stream-
line the housing blocks’ operations.  
Caretakers and administration must 
be involved in the projects to ensure 
the effect.

Data collection of energy consump-
tion enables housing associations to 
respond to energy waste due to damage 
or improper use of installations. 

A significant benefit of data collection 
is that data can document the effects 
of the implemented energy renova-
tions, making the benefits of energy 
renovation more visible to residents. It 
should also help to raise awareness of 
individual energy consumption.

Residents must be able to compare 
their energy consumption with the 
average in their block. This will make 
it clear what the residents themselves 
can do to save energy and money. 

Digital heating control is already being 
tested in selected blocks. This experi-

Housing  
associations
Continued energy efficiency and green  
energy supply based on active tenant  
participation

ProjectZero - Housing Associations 

ence will be used to roll out digital heat 
control to even more blocks to ensure 
the best indoor climate and heat man-
agement.  

Digital heat control will be part of reno-
vation projects, but will also be carried 
out in blocks as independent projects. 

Green energy in 
housing associations 

Housing associations in the Sonder-
borg area have for many years been 
working on energy optimisation and 
housing stock maintenance. Efforts 
will be increased up to 2029 in order 
to save up to 30% of current energy 
consumption. There are big differences 
in the potential of the individual blocks, 
but in collaboration with the residents, 
housing associations will initiate the 
projects that are profitable.

The housing associations in the Son-
derborg area support development of 
district heating and have historically 
always converted to district heating 
when possible. Therefore, the planned 
establishment of district heating on 
Nordals is expected to make several 
departments convert their gas burners 
to district heating as soon as possible. 

There is a big difference between the 
centrally heated blocks and those with 
individual gas burners and thus, the ex-
tent to which residents will notice the 
transition. In the blocks outside the 
district heating areas, work is already 
underway to replace gas burners with 
heat pumps. This work will continue as 
part of Roadmap2025, so that fossil fu-
els are eventually phased out in heating.  

An investigation will also be made of 
whether it is possible to set up solar 
cells to operate the heat pumps in order 
to produce the energy locally. 

Housing associations are on the fore-
front in establishing solar cells in order 
to produce an increasing share of their 
own energy consumption. Often, in the 
case of roof renovations, solar cells 
are installed, which can help cover the 
block's own consumption.

The production of green energy in the 
housing blocks will be implemented 
on the basis of current projects fo-
cused on financing solutions for hous-
ing associations in order to ensure a  
cost-effective transition for their res-
idents. 

9,000
tonnes

RESIDENT INVOLVE-
MENT

BENCHMARK

ENERGY EFFICIENCY

DIGITAL HEATING  
CONTROL

SOLAR CELLS FOR 
HOUSING BLOCK 
CONSUMPTION  

GREEN HEAT 
IN THE HOUSING ASSO-
CIATIONS

Total 

3,500 
tonnes

1,000 
tonnes

2,500 
tonnes

2,000 
tonnes

Carbon reduction  
Housing  
Associations

Pernille Refshauge, Business  
Manager, Sonderborg Municipality.

Our energy cluster of 
more than 250 companies 
develops energy-efficient 
products and consults on 
energy efficiency around 
the world.

‘

’

Roadmap202520
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Housing Associations - ProjectZero - Cases

Being a carpenter yourself, a sun room 
and interior decoration of a couple of 
attic rooms are no problem. So Henning 
Bonde has almost doubled the area in 
the townhouse on Lupinvej 7, without 
paying more for heat.

B42 built the townhouses in the 1950s, 
when insulation was not the big issue. 
Henning Bonde took over the lease from 
his in-laws, and when there were chil-
dren, the creative craftsman got going.

In the attic there was a large drying 
room, and only a couple of walls had to 
be installed and insulated to make two 
cosy children's rooms. 

The satisfied Lupinvej tenant’s next 
idea: a lower sunroof. So it was insulated 

and with small energy improvements 
that Bonde himself implemented, the 
heating bill in the townhouse is no 
higher than that of the neighbours – 
just DKK 7000 kroner annually.

The rent is also low, and the block’s 
economy is good, so Bonde now pro-
poses that the block incorporate energy 
renewal into the plan whenever a tenant 
moves out.

  ‘Then the old floors must be broken 
up and the floors and walls need to 
be insulated. It will provide very good 
energy savings, which quickly pay off. 
And no one needs to be rehoused. In 
this way, we can continuously recycle 
all the townhouses energy-efficiently, 
said Bonde.

Double up – same energy consumption

Green profit on the mayor's road

Housing Association are looking for facts

Green investments have become a 
hit in the Søbo Housing Association’s 
Block 11 on Borgmester Andersen Vej 
in Sonderborg. It started some years 
ago with solar cells on the roof of one 
of the long buildings.

 ‘It was very good business. They provide 
more than expected, so every month we 
save on the electricity bill’, explained Block 
Chairman Jørgen Brodersen.

The next step was LED lighting in the 
entire outdoor area and in the base-
ments and carports. They draw elec-
tricity from the solar cells, and it has 
also proved to be a very good business. 
It has also had a pleasant side effect. 
Previously, there were a few cases a 
year of vandalism, but now a sensor 

turns on the lights in the carport, and 
the mischief under cover of darkness has 
ended on Borgmester Andersens Vej.

The third investment applied to the 
front doors into the 88 apartments. 
New models ensure that the heat does 
not leak into the stairway. On the other 
hand, there is a bit of ingenuity that 
Brodersen talks about with a wry smile.

  ‘Now we can no longer hear if anyone is 
coming up the stairs. Of course, that’s 
not so great. So we have to find out 
what is going on somewhere else’, he 
laughed.

All green investments have been ad-
opted at block meetings, and there is 
great satisfaction among residents.

 Cases - ProjectZero - Housing Associations

A new ventilation system can lower the 
heating bill, as can energy windows and 
insulation of wall and roof. 

But how much? B42 Director Mikael 
Jensen is looking for the answer, but 
he has not found it yet.

  ‘We get some estimates from con-
sultants and suppliers, but no facts. 
At best, they are averages. We need 
to know exactly what the electricity 
and heat consumption was before a 
renovation, and what it is afterwards. 
Then we will have the real effect, but 
we have no access to those numbers 
today’, said Jensen.

He has therefore taken the lead in ob-
taining data from residents of every pub-
lic housing resident in all of Sonderborg 
Municipality. It is done anonymously, of 
course; the goal is not to pry into the 
Joneses’ habits, it’s to make the invest-
ments that have the greatest effect.

B42 is well underway with the process 
of reducing its energy consumption. 
The housing association prepared a 
climate and energy strategy in 2015, 
with one goal being to use 35 per cent 
less energy in 2022.

  ‘We follow that and we have launched 
a great number of initiatives’, the di-
rector said. ‘We have purchased elec-

tric cars, we have retrained the staff in 
choosing energy-efficient solutions, 
and we have a fund each year giving 
DKK 1.5 million in grants for ener-
gy-saving projects that cannot make 
ends meet themselves.’

A key point is the daily behaviour of 
residents. B42 would like to help the 
tenants to get lower electricity and 
heating bills without feeling cold. This 
can be done through technology that 
shows the current energy consump-
tion in a simple way. But B42 is planning 
to train interested residents and board 
members as energy ambassadors, who 
can then help the neighbours with en-
ergy-saving tips.

  ‘It is vital that we contribute to the 
environment; we have a common un-
derstanding of that. We also do a lot of 
waste sorting, and if there are some 
residents who cannot figure it out, we'll 
help them. It benefits us all’, concluded 
Brodersen.
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Private Rentals - ProjectZero

For the past four years, ProjectZero 
has funded projects from the Property 
Owners’ Investment Fund to implement 
projects focused on the area's private 
landlords. The experience of the project 
must be scaled into Roadmap2025 to 
intensify energy renovations in private 
residential rentals.

Existing legislation creates uncertainty 
about the landlord's opportunity to real-
ize a positive business case. The barriers 
are dealt with in the newly developed 
digital tool "udlejerenergi.dk", which 
shows the path to successful energy 

the basis for the next. The purpose is 
to mature the sector and build the col-
lective knowledge of landlords, tenants 
and consultants. 

Experience shows that the right guid-
ance at the right time is important to 
getting started with the right energy 
renovations. Therefore, the training 
of craftsmen, construction compa-
nies and financing partners must be 
strengthened with a focus on energy 
renovations in privately-owned prop-
erties, with a view to improving knowl-
edge of the special rules and barriers 
that characterise the private landlords. 

The project will be based on the experi-
ence of the former ZERO building train-
ing. An important part of the project is 
to identify when landlords need advice 
and more information, in order to get 
the right consultants, so landlords will 
find competent energy advice.

Both before and after an energy renova-
tion, energy savings can be obtained by 
focusing on the property’s operation. 
Often the heating or ventilation con-
trol is set incorrectly in relation to the 

Private rental
More landlords need to see the  
good business case

transition in eight steps. The Road-
map2025 rental initiatives must address 
uncertainty and prime the landlords to 
see the business case for energy opti-
mizing their rental homes. It creates 
value for themselves, for the tenants 
and for society.

 
Green guidance – with the 
right timing

The projects for private landlords must 
be seen as a progression, where the 
results of the individual project form 

ProjectZero – Private rentals

building's use. It requires great technical 
insight to ensure the most energy-effi-
cient operation – knowledge that may 
be difficult for landlords to keep up with. 

Therefore, a training programme must 
be established focusing on operation 
and maintenance for private landlords 
who can prepare semiprofessional land-
lords to set up and maintain systems 
and thereby achieve energy savings for 
both landlords and tenants. 

Certified leases should 
motivate landlords and 
tenants
A significant motivation for landlords' 
energy renovation is the increasing de-
mand for energy-efficient rental housing. 
Therefore, it is essential that tenants can 
navigate between the different rental 
homes and choose based on energy con-
sumption. Today, landlords announce 
monthly utility instalments without an 

opportunity to know the actual con-
sumption. ProjectZero therefore aims 
at enabling landlords to have their leases 
certified based on an objective energy la-
bel focused on energy and indoor climate. 

The certification can be used by land-
lords to market their leases. At the same 
time, the tenants are also given a better 
basis for choosing a residence. It should 
help to put the focus on the total costs 
for the residence. 

The possibility of being certified is also 
expected to create a greater focus on 
energy transition and thus, the con-
sultancy and operational optimisation 
projects will underpin landlords’ need for 
guidance in translating plans into action.

It is now mandatory to have a valid en-
ergy label on all rental properties. His-
torically, many energy labels have been 
characterised by great uncertainty, but 
the quality has improved considerably 
in recent years. 

In order to speed up the process in the 
Sonderborg area, a Sonderborg-model 
energy label should be developed – a 
more action-oriented model that can 
be used by landlords to implement the 
most profitable energy renovations. 

The project is to be carried out as a col-
laboration between local energy advi-
sors and the Sonderborg Landlords’ 
Association and is expected to result 
in an inexpensive-to-implement en-
ergy label that can also form a basis for 
landlord–tenant interactions.

5,500
tonnes

GREEN OPERATION

GREEN PROFILE

GREEN HEAT

GREEN GUIDANCE

PROLIFERATION OF 
THE ENERGY MARKET 

Total 

4,000 
tonnes

500 
tonnes

1,000 
tonnes

Carbon reduction 
Private Rentals

The interest in energy 
renovation is clearly  
present, But it must not  
be too complicated.

‘
‘Jens Munck, Centre Director, 

Nykredit

Roadmap202524
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Private rentals – ProjectZero – Cases

Insulation and energy windows are pop-
ular with private individuals who want 
to renovate or rebuild, according to 
Morten Rasmussen, head of Davidsen's 
DYI retail shop in Hørups hav:

  ‘When we discuss a small project with a 
customer, we always go for energy sav-
ings, and we recommend the long-term 
solution, with 400 millimetre insulation 
and 3-layer windows. The customers 
are very receptive to it. They are used 
to listening to us as advisors.’

He added that the additional cost of 
choosing the most energy-efficient 
solution is often modest. It can be DKK 
30 per square meter, so in the total bill 
it means very little for the customer.

  ‘’We talk to customers about the long-
term economy and future-proofing 
their house. The interest rate is low 
right now and it is easy to borrow 
money, so almost all of them choose 
the good solution’, said Rasmussen.

Energy windows can provide nice sav-
ings, but there is also comfort in it: less 
noise and better indoor climate.

On the other hand, the tight houses 
with three-layer glass can have prob-
lems with moisture, so another part of 
the advice is to talk about ventilation.
Rasmussen finds that customers are 
very energy-conscious. Years ago, grey 

sheaths to insulate visible pipes were 
one of Davidsen’s big loss leaders. That 
is almost over now, because everyone 
has got them. On the other hand, many 
LED bulbs and fixtures are flying off the 
shelves, even without the shop’s advice.

  ‘We notice that there is high awareness 
of choosing energy-efficient solutions 
instead of just going for the cheapest in 
the short term. I'm quite sure Project-
Zero is contributing to people in this 
area focusing on using less energy’, 
Rasmussen said.

Receptive customers save energy

 Cases - ProjectZero - Private Rentals

Architect Heinrich Naeve was behind 
a number of beautiful, sturdy buildings 
in Sonderborg from 1901 to 1925. One 
of them is Jomfrusti 3 and 3A, which 
remained in his family until 2003, when 
private landlord Claus Østergaard 
bought the property and its 12 leases.

He was a banker, and invested money in 
the two beautiful properties in central 
Sonderborg. In 2017, Østergaard took 
the leap, resigned from the bank, and 
devoted himself to working on major 
renovations for the two properties. 
Since then, he has worked on Jomfrusti 
3 and 3A, which are undergoing massive 
renovations.

The roofs have to be replaced, then the 
attic rooms must be furnished as new 
flats of 151 and 141 sqm, respectively, 

with stunning views of the city and its 
fjord. Østergaard himself is handling the 
exterior work, and like the old German 
architect, he has a sense for quality. 
He has participated in ZEROlandlord, 
which aims at getting private landlords 
in Sonderborg Municipality to rebuild 
their properties.

  ‘In energy renovation itself, it’s hard 
to break even. But if you combine it 
with something else, it's a great idea’, 
Østergaard said.

The example from Jomfrusti 3 and 3A 
is easy to understand. In order to re-
build the roof, there must be a large 
scaffolding for several months in front 
of the property, at a cost of about DKK 
200,000. While the scaffold is up any-
way, it is an opportunity to drill holes 

Landlord with a sense for quality
and cavity insulate the property. It 
costs about DKK 60,000 and means 
better comfort and lower heat bills for 
the tenants.

Claus Østergaard has the right to raise 
the rent by an amount corresponding 
to the rent's savings on the heat, but 
he has not done so.

  ‘I have renovated the property for a 
year and it has bothered the tenants 
enough, so I would like to compensate 
them by saving a little on the heat’, he 
explained.

The two new apartments will recoup the 
investment in new roofs, insulation and 
new joints. Then Østergaard believes 
and hopes that his property will increase 
its value. It is a kind of pension scheme. 
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Personnel transport - ProjectZero

spaces will ensure that electric cars are 
charged in dialogue with the dynamic 
energy system.

There is a need to influence the legis-
lature concerning tax and fee reduc-
tions in order to ensure that taxes fa-
vour electric cars over a long period of 
time. Thus, the total cost of ownership 
of electric cars will be attractive until 
battery technology has fallen dramat-
ically in price.

We opt for electric bicycles

Roadmap2025 presupposes that more 
citizens will opt out of cars as the pre-
ferred vehicles and replace them with 
bikes - preferably an electric bike. Elec-
tric bikes has become very popular in 
recent years, and many smart models 
have come to market. 

Electric bikes attract people of all ages 
who want to get more exercise or save 
money on driving. They are available 
in all price ranges and are expected to 
develop an even better price and per-
formance over time. 

Passenger transport
Electric cars take over Sonderborg

In the last 10 years, the number of cars 
in the Sonderborg area has increased 
by 5,000. Climate challenges put pres-
sure on citizens' transport habits and 
behaviour. Many more should choose 
bicycles instead of the cars. 

More people should use public transport, 
and more should carpool for work and 
leisure activities. The government's cli-
mate plan sends clear signals about the 
role of the electric car, and the phasing 
out of fossil cars has been kick-started. 

Efforts will build on the Strategic Energy 
Plan for Green Transport, which Son-
derborg Municipality and ProjectZero 
prepared in 2015.  

Significantly more electric 
and plug-in hybrid cars

By the end of 2017, electric cars rep-
resented only 0.2% of the total fleet in 
the Sonderborg area. Significantly more 
electric cars are decisive in reducing car-
bon emissions in passenger transport.
In the coming years electric cars will be 
cheaper and their range will increase, 

making the switch more attractive. 
The plug-in hybrid car is a good alterna-
tive to the electric car and is expected 
to attract those who are sceptical of the 
electric car’s range or have high driving 
requirements.  

The government's climate plan to phase 
out fossil cars from 2030 is expected to 
put pressure on car buyers and boost 
demand for electric cars. This develop-
ment is to be supported in the Sonder-
borg area through active communica-
tion and behavioural efforts, dialogue 
with citizens and annual car events. 
In order to visualize technological de-
velopments and the increasing number 
of electric car models, ProjectZero will 
support green car events where citizens 
can assess the offers, talk with local 
car dealers and test drive electric cars. 

Test-an-Electric-Car will help to stir 
up prejudices about electric vehicles’ 
range and prepare drivers to purchase 
electric cars. Special parking terms and 
free Ballebro-Hardeshøj ferry crossing 
will call attention to electric vehicles as 
the best choice. An increasing number 
of chargers in both public and private 

ProjectZero – Passenger transport

In the Sonderborg area, there is a great 
potential for more people to choose 
electric bicycles as an alternative to cars. 

We will tell the good stories of citizens, 
who focus on the electric bike as a light 
and time-saving means of transport 
that fits nicely into a busy day, and 
carry out campaigns to communicate 
its many benefits. 

Local bicycle dealers and Sonderborg 
Municipality will arrange for people to 
have the chance to test an electric bike 
over a long period. Prior experience has 
shown that those who have had the op-
portunity to test an electric bike often 
buy one afterwards. Bike Forum is a very 
important partner in this area.

 
Continous optimisation of 
public transport 

More residents need to switch over 
to public transport, there is especially 
untapped potential along Route 223, 
which connects the area’s three main 
cities: Gråsten, Sonderborg and Nord-
borg. Public transport helps reduce road 
congestion, parking challenges and par-
ticulate pollution.

When citizens choose public transport, 
it is important that it is an attractive al-
ternative to their own car. Shorter times 
between departures should make bus 
line 223 more attractive. This means 
less waiting time and better opportu-
nities to get back and forth. 

In addition, express routes should be 
established on the same stretch, where 
travel card analysis and prior experience 

should help in selecting stops to suit 
customers' needs.

The travel card data analysis will map 
the area's travel habits and provide in-
dications of other routes where public 
transport needs to be improved. 

It is not enough simply to increase the 
frequency and establish fast routes; this 
must also be integrated with targeted 
communication efforts.  We must es-
pecially work with people’s attitudes 
towards public transport and keep them 
updated on new routes and roadmaps. 

In 2017, public transport reached an 
important green milestone. Convert-
ing 44 diesel buses to biobuses meant 
that the entire public transport within 
the Sonderborg area became carbon 
neutral. 

The green transport platform provides 
a good basis for motivating aware resi-
dents to switch from cars to buses. It is 
important to keep young people using 
public transport. A newly acquired driv-
er's license is often a negative spring-
board to private car ownership, from a 
transport point of view. 

21,000
tonnes

ELECTRIC CARS AND 
PLUG-IN HYBRIDS

CARPOOLING

INCREASED CYCLING 
AMONG CHILDREN AND 
ADOLESCENTS

IMPROVEMENT OF 
PUBLIC 
TRANSPORT

Total 

1,500 
tonnes

10,000 
tonnes

500 
tonnes

10,500 
tonnes

Carbon reduction  
Passenger  
transport

TRANSPORT 
IN COMPANIES

TRANSITION 
TO GAS BUSES

PASSENGER CARS  
PROJECTIONS

5,000  
tonnes

3,000  
tonnes

-14,500  
tonnes

TEST AN ELECTRIC BIKE4,500 
tonnes

SELF-PROPELLED BUSES
500  

tonnes
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Personnel Transport - ProjectZero - Cases

An electric car was a second vehicle for 
Birgit and Andreas Aupke in Egernsund 
when they bought it a couple of years 
ago. Now the petrol model gathers dust 
and has only been filled up once in a year.

Andreas Aupke is a high-voltage engi-
neer at Danfoss, with a weakness for 
technology and green solutions. But the 
family are certainly not climate fanatics.

  ‘We had exactly the same scepticism 
as everyone else when we talked about 
electric cars. Do they have enough 
range now? And we have experienced 
the same as everyone else who has an 
electric car – that is not a problem at 
all’, said Birgit Aupke.

It started with an offer that was too good 
refuse. An electric car with everything up 
to DKK 1950 per month paid. Then the 
family was sold on electric cars.

Shortly after, the used Nissan Zoe 
showed up for DKK 80,000 plus DKK 
790 a month for battery rental. A trip to 
see their son in Aarhus makes a stop at 
a Bilka in Vejle, where the family shops 
while the car charges up, and recently 
the boot was loaded with 12 cases of 
soft drink for the young students.

  ‘An electric car is much nicer to ride in. It 
drives very easily and there is no noise. I 
like classical music when I drive, and the 
sound is perfect’, smiled Birgit Aupke.

They hear scepticism from friends and 
acquaintances, and the answer is always 
the same: Try a trip in our car. Then the 
resistance disappears.

In the car park there is also a red El-
lert that Andreas Aupke bought when 
he was transferred from Danfoss in 
Gråsten to Danfoss Drives A/S in Tørs-
bøl some years ago. The smart little 
three-wheeled Ellert drove him safely 
to and from work. The technical side 
never failed, but Andreas Aupke had 
two punctures in three years.

The petrol vehicle collects dust

Now he is back in Gråsten, and he is 
taking neither the electric car nor the 
Ellert to work; he is taking a bike. And 
Birgit has got an electric bike, so the 
couple often returns home from work 
to see three parked cars in the driveway.

 Cases - ProjectZero - Personnel Transport

• More people must ride bikes
• Better conditions for cyclists

These are the two goals with Bikeforum 
Sonderborg, founded in 2017. The 17 
members represent bicycle dealers, 
bicycle clubs, bicycle commuter clubs, 
village associations, Visit Sonderborg 
and Sonderborg Municipality. 

BIkeforum has had input on the cam-
paign “Let your child ride a bike” and a 
campaign for good behaviour in traffic, 

focusing on friendly cyclists. In addition, 
Bikeforum has created its own web-
site where interested parties can leave 
ideas and comments.

Sonderborg Municipality actively par-
ticipates in Bikeforum and also sends 
relevant cases for a hearing in the fo-
rum before the City Council takes a final 
position on them.

For almost 10 years, Mads Nielsen and 
Danny Lange have driven together 
from Sonderborg to LINAK in Nord-
borg. They leave a bit past six every 
morning in Mads’s car, and return in the 
afternoon, whenever the two engineers 
and friends think they are finished with 
the day's work.

They both went to university in Son-
derborg and were both interns at LINAK 
in 2009. They both wrote final projects 
about LINAK and were both hired at the 
company when the exams were passed.

  ‘Mads bought a car six months before 
we finished. Then we started driving 
together, and we have done that since’, 
said Lange.

Now it is run as a regular routine. Nielsen 
sends an SMS at six o'clock as he walks 

In rare cases, Nielsen does not go to 
Nordborg, so Lange takes the bus or 
finds another colleague to ride with. 
LINAK has repeatedly called on employ-
ees to collaborate and therefore has a 
site on the company's intranet, where 
they can offer or seek a ride.

The bicycles have their own lobbyists 

Mads and Danny have been together for 10 years
down the stairs at home. Four minutes 
later, Lange is ready at his home, and 
then they head north.

In the afternoon, one of them sends a 
message on LINAK's intranet and sug-
gests a time to drive home. The other 
either answers yes or suggests another 
time, and then they quickly agree.

The ride sharing saves carbon and 
money. The latter the two friends man-
age in very practical way: Danny pays to 
fill the tank once a month.

  ‘But the most important thing for us is 
to talk together. We work in separate 
departments, and it is worth gold to go 
over some of our tasks together while 
we drive to or from work’, said Nielsen.
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Businesses – ProjectZero

Specifically, ZEROcompany businesses 
must be motivated to work toward 
2029 with:

• Climate strategy and carbon accounting
• Participation in network meetings
• Energy efficiency
• Plug & play package solutions 
• Employee involvement
• Focus on the 17 Sustainable 
 Development Goals

Businesses
Front-running companies must go for zero

Several companies must work actively 
for a carbon neutral footprint in 2029. 
ProjectZero connects the efforts to 
make it happen. The 15 largest compa-
nies will become role models, and the 
rest will follow suit. 

ZEROcompany, with 50 of the area's 
leading small and medium-sized busi-
nesses, together with 160 ZEROshops, 
form the foundation of strengthened 
climate efforts in the companies. The 
goal is to get 90% of all local companies 
to participate actively in one of the 3 
programmes.

The 15 largest companies 
must aim for zero  
in 2029.
The area's largest companies will be 
the new climate drivers. Companies 
must be motivated by global account-
ability, local participation and sav-
ings. Experience from Danfoss shows 
that it is worthwhile for companies to 
strengthen their efforts. Specifically, 
the major companies must be moti-
vated by the following actions:

• Focus on the 17 Sustainable 
 Development Goals
• Climate strategy and carbon accounting
• Network participation
• Strengthened energy efficiency
•  Transition to renewable energy 

sources, including support for col-
lective solutions for green power, gas 
and heat

• Strong employee involvement. 

The big companies must collaborate 
on the common goal of becoming 
carbon-neutral by 2029. This is done 
through joint networking meetings. 
Companies must formulate climate 
strategies and do carbon accounting in 
order to achieve the objectives by 2029. 

Climate ambitious ZERO-
company businesses

ZEROcompany needs to expand and 
to be more ambitious. The companies 
have shown the will and many have 
achieved great results. Now time has 
come for a bigger move. Companies 
should be motivated to establish an am-
bitious and measurable climate strat-
egy with clear goals and milestones. 

ProjectZero - Companies

All shops must be  
ZEROshops

All 300 shops in our area must be ZERO-
shop certified by 2029 at the latest. To-
day, more than 160 shops participate in 
the programme, which rewards energy 
saving efforts of 10% and more. The 
programme is run in collaboration with 
the local electricians and trade union 
associations.

So far, ZEROshops have concentrated 
on using less power. Looking forward, 
we will expand the focus to include heat, 
better energy use and use of renewable 
energy wherever possible. 

Companies may, according to their in-
terest, develop carbon accounts, that 
will strengthen employee involvement. 
The shops' efforts must be made visible 
to the growing number of people ex-
pected to increase their green shopping.

By 2029, we will conduct joint cam-
paigns for ZEROshop participants in 
order to enhance the visibility of the 
ambitious shops' participation in the 
programme. The campaigns are ex-
pected to strengthen the interest in 
participation, including also new shops.

14,500
tonnes

LARGE
BUSINESSES

Total 

10,000 
tonnes

Carbon reduction 
Companies

ZEROBUSINESS

ENERGY ACROSS

COMMUNICATION  
& BEHAVIOUR

2,500  
tonnes

0  
tonnes

TILEWORKS1,000 
tonnes

ZEROSHOP1,000 
tonnes

The low-hanging fruit 
has been harvested, but 
awareness has been cre-
ated in Sonderborg, which 
makes zero possible.

‘

’Peter Maagøe, partner,  
Viegand Maagøe
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Companies – ProjectZero – Cases

By 2029, the Danfoss plants in Nord-
borg and Gråsten will be carbon neu-
tral. Flemming Lynge Nielsen, Head of 
Sustainability at Danfoss, guarantees.

 ‘We helped to set up ProjectZero with 
the goal of making the Sonderborg area 
carbon neutral by 2029. Danfoss uses 
15 per cent of the energy in Sonderborg 
Municipality, so if we do not participate, 
ProjectZero does not succeed. We have 
to take part’, noted Nielsen.

Danfoss is about one third of the way 
down the road, and the last major stretch 
goes through renewable energy. What 
that should be is not yet settled, but 
Nielsen will soon have a plan for the 
Executive Board. He also knows that it 
must be economically viable, and the 
repayment period may not exceed 3-4 
years. He guarantees that it will happen 
by building new plants, not by buying 
green power or quotas.

Since 2011, Danfoss has focused its ef-
forts on using energy more efficiently. It 
makes sense, because that is what Dan-
foss sells to its customers worldwide.

The biggest project has been to put giant 
heat exchangers on all factory buildings. 
They extract hot air, utilize the heat and 
send cold air back in. It provides better 
indoor climate and much cheaper ven-
tilation. Heat pumps have also been put 
on cooling water and Danfoss works on 
insulation and recuperation. 

Heat consumption at the factory in Nord-
borg has fallen by 70 per cent and for all 
factories, energy intensity has fallen by 
43 per cent. It is a key figure for Danfoss, 
which describes how much energy the 
company uses to produce goods. 

A very central measuring point is 
money. Danfoss has invested DKK 180 
million in using less energy; bringing 

Two Danfoss factories become carbon neutral

Helsam is double zero
Helsam, selling health products all over 
the country, is one of the active compa-
nies in Sonderborg's transition.

Helsam is a ZEROcompany, working to 
reduce its energy consumption and car-
bon emissions. Over a five-year period, 
Helsam has reduced 21% of the carbon 
emission at its Sonderborg warehouse 
and headquarters. The plan was to build 
a common culture and involve the em-
ployees so that there was - and is still 
- free range for all good ideas.

Helsam has LED lights and motion sen-
sors, and reuses its own and others' card-
board boxes. The carbon savings have 
taken place while Helsam has increased 
turnover and the number of employees.
Helsam owns eight shops throughout 
the country. One of them is in Sonder-
borg, and it is a ZEROshop with a silver 
label on the door. 

It is the visible evidence that the shop in 
Jernbanegade has reduced its carbon 
emissions by more than 30 per cent. 

 Cases – ProjectZero – Companies

On a sunny day with a weak breeze, Den-
mark buys 60 per cent of its electricity 
from Norway, Sweden and Germany.
The numbers come online at the Son-
derborg company Better Energy Solu-
tions, and CEO Nicolai Andreasen is 
happy, as it shows what a huge market 
there is for the solar cells the company 
installs in Denmark, the Netherlands, 
Poland and Ukraine.

  ‘In Denmark there is room for seven giga-
watts of solar energy, whereas today we 
are below one. We can cover that if we get 
the necessary permits. It’s good busi-
ness, and there are plenty of investors 

who will join. We do not need subsudies; 
we need permits’, said Andreasen.

Better Energy was formerly ATsolar, but 
as the small Sonderborg company went 
from making smaller plants for house-
tops to making real energy parks, it was 
merged with Better Energy to become 
Better Energy Solutions. The people in 
Fynsgade are building and running solar 
cells for Better Energy Solutions and 
for investors.

It is a rapidly growing market – so much 
so that Better Energy Solutions expects 
to double its revenue from 2018 to 2019. 

Sonderborg firm will cover Europe with solar cells
In Sonderborg Municipality, Better En-
ergy Solutions has just put 72,160 solar 
modules into a park in Glansager, which 
can produce power for 5,000 families. 
It covers 35.3 hectares, and Andreasen 
reports that the 7 gigawatts of solar cells 
in Denmark will use areas corresponding 
to 0.2 per cent. of Danish farmland.

  ‘Many other countries have the same 
challenge as Denmark: buying too 
much electricity abroad. Therefore, 
we see a huge market throughout Eu-
rope. I think our biggest challenge will 
be to grow in a controlled manner’, said 
Andreasen.

an annual savings of DKK 65 million. 
That is 44 per cent of the energy bill 
and the repayment period is 2.8 years. 
Both economists and climate people 
can appreciate that.

Small plastic bags are made of potato 
starch and the shopping bags are made 
of recycled plastic. In addition, much 
of the inventory in the shop is made 
of sustainable bamboo, and of course 
there are also LED lights with sensors.

The health chain prepares an annual car-
bon account, which is published on hel-
sam.dk. In all of Helsam's shops there is 
an employee who checks the daily elec-
tricity consumption, which helps to keep  
focus on saving energy.
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Heavy transport - ProjectZero

Active green  
transport strategies

Active green transport strategies in 
companies, together with stakeholder 
advice and local cross-pressure, will 
drive the green transition and optimis-
ing of heavy transport.  

Good planning and switching to elec-
tric or gas-powered vehicles will make 
transport work more efficiently. Heavy 
transport in the Sonderborg area has 
been improved in recent years and many 
lorries have been replaced by models 
with better EURO standards.

Green business strategy

Many companies use external suppliers 
for their transportation. Therefore, a 
guidebook should be prepared describ-
ing the requirements that a company can 
set for its suppliers. Thus, companies 
would be more aware of how they can 
affect the transition to green transport. 

Companies, with the help of indepen-
dent advisors, will develop active green 
transport strategies that increase the 
focus on reduced climate impact and 
strengthen stakeholders’ motivation and 
collaboration. The efforts must be driven 
by an increased emphasis on green solu-
tions, CSR and climate accounts.

The transport strategy must be inte-
grated into the ZEROcompany concept 
so the local companies can be certified 
based on their transport efforts. The 
concept should benefit from existing 
business networks. 

The possibility of establishing environ-
mental zones in the city centre will be 
examined further. The environmental 
zones must motivate companies to 
convert lorries to more climatic and 
environmentally relevant solutions 
while reducing particulate emissions.

Heavy transport
Companies must ask for 
green transport solutions

ProjectZero - Heavy transport

Climate tools for hauliers

In order to support local hauliers and 
companies, a catalogue must be pre-
pared containing comprehensive guid-
ance for optimising transport, ‘total 
cost of’ calculations for green transport 
solutions and best practice cases. The 
total cost of ownership should form the 
basis for the development of business 
cases.

There is not yet a large selection of green 
lorries in Denmark, but internationally, 
development is moving in this direction. 
In order to ensure that companies and 
hauliers are up-to-date on the tech-
nological opportunities, the industry 
must be invited to annual green lorry 
demonstrations. 

Participants will have the opportunity 
to test and discuss alternative means of 
transport and can talk with manufactur-
ers and providers about their own needs. 

Companies and hauliers should be able 
to get impartial advice about their fleet 
and driving needs. Consultants will help 
companies map their driving needs and 
routes for improved route planning and 
use of lorries.

It is important that companies become 
more aware of their alternatives to the 
conventional lorry. 

Electronic platforms must 
drive consolidation 

Many lorries are currently driving half 
empty on the same routes. The reason 
is a large range of transport companies, 
offering the same package and freight 
deliveries. 

The spread of electronic platforms 
for offering and ordering package and 
freight transport can consolidate and 
streamline transport work. 
As a company, Sonderborg Municipality 
will go forward and show a good exam-
ple of consolidation. The Municipality 
must make demands for its transport 
deliveries and spread consolidation as 
well as coordination across adminis-
trations. 

Driving in Sonderborg city centre must 
be reduced through consolidation in 
collaboration with retailers. The pack-
ages can be delivered to a smaller 
package centre outside the city and 
subsequently delivered together into 
the city by electric lorries, for example. 
The city logistics concept can serve as 
an inspiration. 

Internet commerce is increasing and 
new global players are planning a fur-
ther boost. The Sonderborg area must 
take the lead in making green require-
ments and optimising and consolidat-
ing transport.

We want to replace our 
current lorries with green 
alternatives to support 
Danfoss’s green profile.

‘

’
Lasse Holm Juhler, Transport  
Manager, Danfoss A/S

4000
tonnes

INFRASTRUCTURE 
FOR ALTERNATIVE 
FUELS

TEST SCHEME FOR NEW 
TECHNOLOGIES

BEST PRACTICE

GREEN BUSINESS 
STRATEGY

TOOL KIT FOR CAR-
RIERS

ENVIRONMENTAL 
ZONES

CONSOLIDATION, 
INTERCONNECTION AND 
ELECTRONIC PLATFORM

Total 

500 
tonnes

500 
tonnes

500 
tonnes

500 
tonnes

1,000 
tonnes

Carbon reduction 
Heavy transport

PROJECTION OF 
TRANSPORT IN  
LORRIES AND VANS

1,000 
tonnes
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Heavy transport - ProjectZero - Cases

Diesel is loud, stinks, smokes and emits 
carbon. So, the green and grey people 
at the municipal department Roads and 
Parks like to avoid it.

  ‘We are constantly looking for cars and 
equipment that can run on electricity 
or gas. And if it fits into the operation, 
we will switch to electricity or gas’, says 
Department Manager Carsten Schultz 
of Roads and Parks.

The biggest investment so far has been 
two biogas-driven lorries of 3,500 and 
6,500 kilos. Paver John Møller runs the 
small one and he is very well pleased.

  ‘It's a nice machine. It’s less noisy than 
the old one and hauls just as well. I just 
have to plan in the morning where I am 
going, so I can refill it,  if  necessary’, said 
Møller.

There is room for 35 kilos of com-
pressed gas in the tank, and then the 
vehicle can go for about 300 kilometres. 
The big lorry has to be refuelled more 
often, and it's a bit more inconvenient 
in everyday life.

  ‘Using gas vehicles is a pilot project 
and if it goes well, we will continually 
switch over to them, but we have to be 
sure that it will not be too difficult’, said 
Schultz.

Roads and Parks has 50 of the small lor-
ries and 10 of the big ones, so there is a 
lot of carbon to be avoided by switching. 

The department also has three electric 
vehicles. One is a small bin lorry with 
compactor that drives silently inside 
the city.

When it comes to bush cutters, hedge 
trimmers, chainsaws and leaf blowers, 
Roads and Parks has  also switched to 
electricity. They run on batteries and 
when they run out of power, there are 
extras in the vehicle. They work im-
peccably, and again there is a gain on 
both noise and the environment. On 
the other hand, an electric soil compac-

Roads and Parks steps up 
on gas and electricity

tor failed. In the winter, it died after 15 
minutes and Roads and Parks has gone 
back to the diesel model. For Schultz, 
economics and the environment must 
go hand-in-hand.

  ‘Electric vehicles and power tools are 
a little more expensive to buy. On the 
other hand, they are cheaper to oper-
ate, so it comes out about even. So if 
it fits into the work, we always choose 
the green solution’, guaranteed the 
department manager.

 Cases - ProjectZero - Heavy transport

In December 2017, the first public gas 
filling station was opened at a local OK 
station in Sonderborg. Here, the biogas 
company Nature Energy offers certified 
biogas for lorries, buses and passenger 
vehicles and vans.

Nature Energy had just established a 
gas filling station nearby for the buses 

running for Sonderborg Municipality, 
so it was obvious for the company to 
expand with a public facility.

Certified biogas is carbon neutral and 
comes from Nature Energy's plants 
around the country. The company is 
also behind the new biogas plant in 
Glansager.

When we avoid unnecessary driving, 
we minimize costs for ourselves and 
our customers, and then we become 
more competitive.

That kind of common sense character-
izes the work of Haulier Jes Iversen and 
his wife Heidi, who run a business with 
eight lorries in Glansager. Inside the 
office, Heidi manages customers and 

cars, and saves a lot of kilometres every 
day by shuffling the tasks around a bit.

  ‘All the drivers have access to the 
common calendar. When one drives 
out with a container, he can see if he 
can bring something back. It is almost 
always possible to have a full lorry on 
the home trip’, she explained.

Thinking carbon-free in Ragebøl

Full lorry and big smile
She often asks customers if they can wait 
a couple of hours to get something picked 
up or delivered, because then she will have 
a lorry nearby. People usually say yes.

The couple is happy to coordinate with 
other hauliers. Often, all cars are out on 
the road, but if a supplier comes with 
cargo, he may be able to take something 
to one of Iversen's customers on the 
way back. Then there is less superfluous 
driving.

Four of the company's trucks are new, 
and here there are also carbon savings 
due to lower fuel consumption, AdBlue 
and an auto shutdown, to avoid idle mo-
tor running. Jes Iversen has checked out 
the market for gas vehicles, but it is not 
yet mature. They do not have the trac-
tion the haulier needs when the trailer 
is filled with soil and concrete.

  ‘But we are constantly monitoring it. For 
us it is very simple: if it’s economical, it is 
also environmentally beneficial. It always 
is interrelated’, smiled Heidi Iversen.

Nature Energy chose the Sonderborg 
location because there are many Ger-
man gas vehicles. In addition, the com-
pany expects that in a few years a num-
ber of companies in the Sonderborg 
area will switch from diesel and petrol 
to certified biogas.
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Agriculture - ProjectZero

Agriculture
Cheaper operation and green  
profile for agriculture

Cheaper operation and 
green profile

Agriculture is one of the area's most im-
portant occupations and a major energy 
consumer. There is a great potential for 
energy savings in farm ventilation and 
heating and diesel consumption. 

Any good farmer wants to save money 
on the operation, and the local farmers' 
associations are very interested in col-
laborating on advice. Together with the 
new biogas plants, efforts can provide 
efficient agriculture in the area with a 
significantly greener profile that can 
make it more competitive.

Energy advice  
for agriculture

The major agricultural association, 
LandboSyd, is ready for a strategic 
partnership with ProjectZero on energy 
efficiency for its members. LandboSyd 
is already a consultant for 95 percent of 
local farmers.

The first step is accounting and energy 
analyses, focusing on the farmers with 
the highest energy consumption. They 
are visited by a consultant from Land-
boSyd and an energy consultant and 
subsequently receive a report with the 
solutions that provide the highest en-
ergy efficiency for the money.

The experience of the project must 
be presented in a final report, and the 
steps the farmers may have taken after 

ProjectZero – Agriculture

ZEROagriculture concept

ZEROagriculture is conceptually based 
on the other ZEROconcepts and ad-
dresses all farmers in the Sonderborg 
area. 

Anyone who has reduced their carbon 
emissions by at least 10% can partici-
pate in ZEROagriculture. This concept, 
like the other ZEROconcepts has a 
scaling of savings, with the green di-
ploma for a 70% reduction being the 
highest. Under ZEROagriculture, it will 
be possible to purchase online energy 
advice called iPad consultation. iPad 
consultation focuses on LED lighting 
and ventilation. 

Ventilation is one of the energy-heavy 
items in agriculture, and large savings 
can be made with short payback times. 
LED lighting can cause major savings 
in agriculture, as there are really many 
burning hours. The lights can also be 
connected to a timer, eliminating un-
necessary burning hours. 
The farmers who deliver to a biogas 
plant will also be rewarded in ZEROag-
riculture. In ZEROagriculture, the four 
areas of action will include:

• Heat sources
• Electrical installations and LED lighting
• Supplying to biogas 
• Energy efficiency of buildings.

The farmers are recognised for each of 
the categories on their diplomas. 

Biogas in the  
South Sonderborg area

As described on page 44, two large bio-
gas plants are planned in the Sonderborg  
area. The local farmers play a central 
role as suppliers in the area's future 
green gas production. Biogas integrates 
the agricultural sector with the area's 
energy system and allows sustainable 
manure management. At the same 
time, manure degassing significantly 
reduces the Sonderborg area's meth-
ane emissions.

In addition, the locally produced gas 
is being used for the Sonderborg area 
city buses and other municipal vehicles, 
which is a good example of agricultural 
contribution to circular, locally based 
resource use and energy production. 

The first biogas plant is expected to be 
established in 2019 and the second in 
2020. Together, the plants can produce 
up to 45 million m3 of biomethane and 
handle approximately 800,000 tonnes of 
local biomass, the largest proportion of 
which will be manure from local farms. 

In addition, expanded waste sorting and 
the use of local food waste are being 
planned.

8,000
tonnes

PACKAGE SOLUTION
VENTILATION

TEST AREA 
GREEN TRACTORS

Total 

1,500  
tonnes

1,500 
tonnes

Carbon reduction 
Agriculture

LEARNING 
AND TRAINING

0  
tonnes

ENERGY CONSULTATION 
LANDBOSYD

IPAD ENERGY 
CONSULTATION

5,000  
tonnes

Agriculture can contribute 
somewhat to the transi-
tion, and we would like to.

‘
’Karsten Gram, Project Consultant,  

LandboSyd

Sonderborg Forsyning will 
be carbon neutral by 2029. 
We are already at 74%.

‘
’Lars Riemann, Managing Director, 

Sonderborg Forsyning.

completion of the project must be fol-
lowed . ProjectZero follows the project 
and collects good cases that will inspire 
other farmers. 

In addition, farmers who have realised 
energy-efficiency benefits may become 
part of the ZEROagriculture concept. 
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Agriculture – ProjectZero – Cases

Geothermal heat is smart, but manure 
cooling is even better. Farmer Jens Ole 
Bladt from Kongshoved in Kegnæs 
knows this. He uses the heat from 1100 
sows and 10,000 piglets in the barns. 
There are four kilometres of hoses in 
the manure pits and three large heat 
pumps that use the heat from the ma-
nure to heat the barn.

 ‘It has been a very good investment, 
which has paid off in two years. To-
gether with a sequence of initiatives, 
we have reduced our oil consumption 
from 60,000 litres a year to 5–8000 
litres’, said Bladt.

The heat pump uses power, but over the 
years, Kongshoved has nevertheless 

4 kilometres of hose in the manure pits
reduced its power consumption by 30 
per cent. Bladt raises 45,000 piglets 
a year in the large stables. The new-
born pigs crawl into a den where the 
ideal temperature is 30 °C, thanks to 
some special heat lamps and tempera-
ture-control sensors. 

Here too, there are high  savings, and it 
is ideal for the pigs that the temperature 
is constant. The lamps are incandes-
cent bulbs, but Bladt is investigating 
other technologies that use less power. 
The light in the barn comes from LED 
fixtures that are lit 18 hours a day and 
spend far less energy than their prede-
cessors. Here the investment has paid 
off in two and a half years.

  ‘Many years ago I made my first energy 
report, and from that we have taken 
the lowest-hanging fruit. I like experi-
menting with technology, so I've tried  
this and that’, laughed Bladt.

He has thus also raised heat out of the 
chimney with a spiral and is continu-
ously working to optimise ventilation 
systems with new technology that 
uses less energy. We end the tour in 
the courtyard, where two large grain 
silos also represent big energy savings. 
They are airtight, thus saving Bladt the 
cost of drying the grain. And then there 
is the advantage that there can be no 
pests or mould in the feed as there is 
no oxygen in the silos.

 Cases - ProjectZero - Agriculture

Pig farmer Søren Frost from Augusten-
borg said yes, please, when ProjectZero 
offered energy advice via iPad.

  ‘It was easy. I was sent a link to a form 
to be filled out on my Ipad. It was tar-
geted to pig farming, because it was 
clear that they knew what we used 
power for. I was supposed to review 
all my installations and write down the 
energy consumption’, explained Frost.

It took a couple of hours, which Frost 
could spread over a week's time.  
He sent in the form and shortly there-

Energy advice on iPad

after received a report from the energy 
consultant. They reviewed the report 
by telephone.

 ‘It was a fine job, and we went over it 
point by point. The biggest savings I 
can achieve is with a new ventilation 
unit. It's a big investment that I can’t 
manage right now’, said Frost.

He produces 16,000 piglets a year 
with energy costs of DKK 180,000. He 
has previously saved a nice amount 
by switching from neon to LED tubes 
and buying new heat lamps. He has 

also switched ventilator motors and 
invested in a pellet stove.

  ‘It's nice to have such a report with an 
overview of the possibilities. We must 
constantly see if we can save a little on 
the costs’, concluded Frost.
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ProjectZero is speeding up on local 
renewable energy production up to 
2025. Several solar plants, two large 
biogas plants and the Lillebælt Syd 
offshore wind turbine park, together 
with green district heating, will ensure 
the green energy supply of the future. 
At the same time, we are focusing on 
increasing flexible electricity consump-
tion by residents and companies to en-
sure that locally produced electricity is 
used locally. 

The integration of the heating and 
electrical systems must ensure that 
we use the renewable energy when it 
is produced. Biogas production from 
two large plants must ensure optimal 
use of livestock manure and waste as 
well as a green gas supply. 

Biogas in  
the South Sonderborg area

Biogas production is an important part 
of the Sonderborg area's transition and 

be granted to the plant. Plant number 
two is expected to be operational in early 
2022. In the longer term, biogas should 
be further upgraded with hydrogen, al-
lowing more flexible power consumption 
and enabling double the total production 
of biomethane at the plants. This tech-
nology is expected to be mature after 
2025 and with two large biogas plants, 
Sonderborg will be well prepared. 

Large solar panels

Solar cells prices have fallen sharply in 
recent years, and large solar cells will 
soon be able to produce power with-
out state aid. In the Sonderborg area, 
100 MW of fields-based solar cells are 
expected by 2025. They will produce 
up to 100,000 MWh of carbon neutral 
electricity annually and will help pro-
vide area residents and companies with 
green electricity. 

By the end of 2018, the first 25 MW 
solar power plant will be connected to 

Energy
Speeding up local renewable energy production

efficient use of local resources. In recent 
years, ProjectZero has collaborated 
with Nature Energy, local farmers and 
Sonderborg Municipality to establish 
biogas plants in the area. Specifically, 
two large biogas plants will be built. 
They will process manure from local 
agriculture and produce up to 45 million 
m3 of green gas per year. The biogas is 
being upgraded to natural gas quality 
(biomethane) and is fed into the natural 
gas network. 

In the autumn 2018, local farmers 
decided to deliver to the plants, af-
ter which the construction phase of 
the Eastern Glansager plant could be 
started. The plant is expected to start 
operating at the beginning of 2020 and 
produce up to 21 million m3 of biometh-
ane per year. 

Planning for the western facility is ex-
pected to start in the autumn 2018. An 
appropriate location must be identified, 
an environmental report must be pre-
pared and an environmental permit must 

ProjectZero - Energy

the network. Local stakeholders and 
businesses and the municipality's pro-
active planning have ensured the rapid 
realisation of the project. At the same 
time, Sonderborg Municipality is in the 
process of drawing up a municipal plan 
designating areas that can be used for 
large solar cells. 

In Better Energy Solutions, Sonder-
borg has a solar cell company that in 
recent years has grown dramatically 
on solar cells in the area, and the good 
collaboration both in Sonderborg and 
internationally is a basis to build on. 

295,000
tonnes

COASTAL 
WINDMILLS

SOLAR CELLS
FIELD PLANT

BIOGAS IN 
WESTERN SONDERBORG

Total 

26,500 
tonnes

36,500 
tonnes

193,500  
tonnes

Carbon reduction 
Energy

BIOGAS GLANSAGER

REDUCED 
LAND WIND CAPACITY

INCREASED SORTING OF 
PLASTIC WASTE

36,500 
tonnes

-8,000 
tonnes

10,000 
tonnes

Transition to the energy 
system of the future is 
best and least expensively 
resolved in collaboration.

‘

’Charles Nielsen, Director,  
TREFOR Infrastructure.

Lillebælt Syd Wind Farm

The Lillebælt Syd wind farm is one 
of the core projects in Sonderborg's 
transition. Over the last ten years, the 
project has matured and is at present 
well-rooted in Sonderborg Forsyning, 
who in cooperation with the City Coun-
cil ensures the project’s progress. 

The environmental impact assessment 
was initiated in 2017 and is due to be 
completed by the end of 2018. The ap-
proved project area can accommodate 
up to 160 MW wind turbine capacity.

In the project period from 2020 to 2025 
the focus will be on finding investors and 
a project developer with the capacity 
and know-how to complete the project. 
It is still a matter of maintaining the sup-
port of residents, companies, etc., both 
inside and outside the Sonderborg area. 

In Roadmap2025, the project will in-
clude a wind turbine capacity of 120 
MW, corresponding to a production of 
450,000 MWh and a carbon reduction 
of 193,500 tonnes.
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Glansager is well on its way to becom-
ing Sonderborg's Energy Valley, where 
one big energy plant after another is 
shooting up.

There are 72,160 solar cells standing in 
lines and rows, and will produce elec-
tricity equivalent to the annual con-
sumption of 6,000 families from the 
end of 2018. The developer is Better 
Energy Solutions in Sonderborg, who 
with one stroke doubles the amount of 
solar power in the Municipality.

Next to the recycling site, the Nature 
Energy company is in the process of 
constructing a biogas plant that will 
produce up to 21 million cubic metres 
of biomethane each year. 

It can supplant a large part of the natural 
gas currently used in the Sonderborg 
area. Local farmers have committed 
to supply 250,000 tonnes of manure 
to the plant.

In the same area, Sonderborg District 
Heating has a solar heating plant that 
supplies half of the heat to a suburb of 
Sonderborg.

In addition, the geothermal plant in 
Spang is also close by, drawing hot 
water from 1200 meters underground.

Sonderborg District Heating's bio-gas-
ification plant is also located in Glansag-
er’s Energy Valley. There, wood chips and 
other biomass is converted to gas, which 
produces both electricity and heat.

Energy Valley at Glansager Brickwork together on new technology
For the past 25 years, the 14 Danish tile 
works have worked together to develop 
new technologies that can reduce en-
ergy consumption. Director Andreas 
Christensen of Vesterled Teglværk – 
one of the four tile works in Sonderborg 
Municipality – says.

  ‘We always do joint projects in our 
industry. We get more out of joining 
forces’, he said.

A kiln is a huge investment and lasts 
30–40 years. When it needs to be re-

placed, new technology has emerged 
that will be more energy efficient. When 
Vesterled Teglværk changed its kiln 10 
years ago, energy consumption fell by 
30 per cent. One of the means was to 
use the kiln’s surplus heat.

  ‘We've picked all the low-hanging fruit. 
Now we are in a joint development proj-
ect, experimenting with a whole new 
technology, using microwaves to bake 
the clay. If we can combine it with wind 
turbines, we can produce bricks with-
out using fossil fuels’, said the director.

 Cases – ProjectZero – Energy

The industry's joint testing station at 
Technologisk in Aarhus has baked the 
first stones, and the technique works, 
but it is a long ways from operating on 
a large scale. 

Andreas Christensen does not dare say 
how many years it will take. He is only 
sure that the tile works here have found 
the fossil-free production of the future.
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Green transition as  
a lighthouse

Green transition is on everyone's lips 
in these years. Sonderborg Municipal-
ity has been working actively on it for 
more than 10 years. The motivation is 
to create a better future for citizens and 
businesses. The Municipality is looking 
for growth and new green jobs. 

At the same time, the area has noticed 
the effects of climate change with ris-
ing water levels and heavy rain that has 
flooded roads, homes and cottages and 
has undermined bridges and the railway 
to Sonderborg. It is a very concrete rea-
son to maintain the effort and show the 
way to green transition.

By designating ProjectZero as one of 
the Municipality's three lighthouses, 
the City Council has shown its active 
support for Sonderborg's transition. 
Roadmap2025 has been launched by 
the City Council, and the city's political 
and administrative management has 
actively participated in the develop-
ment process. 

The Roadmap2025 report was ap-
proved by the City Council by the end 

Roadmap2025 points to several solar 
cells, and already the Municipality is 
experiencing a significant demand for 
space for large plants, which is not avail-
able under the current municipal plan. 
That will be changed in 2019, when the 
new municipal plan will designate land 
for large solar plants that can be placed 
appropriately in relation to the land-
scape, nature and urban development.

The Municipality
Long joint effort for green 
transition in Sonderborg

of 2018 and will be integrated into the 
forthcoming municipality plan and ac-
tion plans.

Green planning

The municipality's planning will create 
and expand the framework for green 
energy production in Sonderborg. The 
focus here is on solar, wind and district 
heating, which the Municipality is plan-
ning in close dialogue with local stake-
holders. The Municipality developed a 
green heating plan in 2015 and approves 
continuously project proposals that 
implement the plan. 

This applies, for example, to a new heat-
ing plant on Nordals and the expansion 
of district heating to Guderup, as well as 
to a forthcoming effort to establish heat 
pumps outside the district heating area.

The municipally owned utility company 
Sønderborg Forsyning is developing 
the Lillebælt Syd project with 160 MW 
offshore wind turbines, which will se-
cure power to the Sonderborg area, 
focusing on transition to electric cars 
and heat pumps.

ProjectZero – Municipality

 Carbon neutral Municipality

Sonderborg Municipality as an enterprise 
shares goals with ProjectZero and is work-
ing to become carbon neutral by 2029. In 
recent years, the municipality has:

• Switched to LED street lights
• Energy-optimized municipal 
 buildings
• Installed solar cells on municipal 
 buildings
• Converted to district heating 
 and heat pumps
• Purchased electric cars and bicycles
• Encouraged municipal employees 
 to ride their bicycle to work.

Over a 10-year period, the effort has 
halved the municipality's carbon emis-
sions, and work continues. For the City 
Council it is important that the Municipal-
ity is a role model in the green transition.

Transition to green transport
In 2016, the Sonderborg Municipality 
approved the Strategic Energy Plan for 
Green Transport, which outlines four ac-
tions in a series of initiatives. Transport 
 is a challenging area when it comes to 
green transition. The Municipality will 
establish a transport council to coor-
dinate and prioritise transport efforts 
in cooperation with other stakeholders 
and actors.

Nature projects that link carbon
In order to contribute actively to net 
zero emissions, Sonderborg Municipal-
ity will implement projects that store 
carbon. At the same time, the projects 
are beneficial in terms of recreational 
values. The Municipality also focuses on 
publicising restoration stories for resi-
dents and tourists visiting the facilities.

Sustainability attracts

Sonderborg needs to attract people 
with skills that suit the many green 
companies. In this venture, it is im-
portant to offer attractive cities and 
rural areas. The Sonderborg Munici-
pality is committed to maintaining and 
developing sustainable urban and rural 
communities. It must be attractive to 
live in cities and in the country at the 
same time as – and because – the green 
transition is carried out.

The City Council has put sustainabil-
ity high on the agenda by adopting a 
cross-cutting sustainability policy. 
They are thinking broadly, as the sus-
tainability policy is based on four di-
mensions: environmental, economic, 
social and cultural. 

The cultural dimension is new in this 
context. It was chosen based on an 
awareness that the cultural heritage 
and cultural offerings are essential for 
the settlement in the area, especially 
for the population that the Municipality 
needs to attract. This also emphasizes 
that the Municipality is aware that sus-
tainability and carbon neutrality must 
be done without compromising the ar-
ea’s social and cultural values.

Green education

The  City Council focuses on devel-
oping the area's education, and green 
technology has a special place in that 
venture. Educational institutions will in-
creasingly attract students and develop 
knowledge about energy efficiency, en-
ergy technology and carbon reduction. 
Sonderborg Municipality collaborates 
with ProjectZero, youth education, the 
House of Science, Universe and Son-

derborg Forsyning on climate, innova-
tion and sustainability.

Cheap green energy  
creates growth

The City Council wishes ProjectZero to 
be further developed and broadened. 
During the period 2016-2018, Sonder-
borg Municipality has collaborated with 
Aabenraa, Haderslev and Tønder mu-
nicipalities on a joint strategic energy 
plan for Southern Jutland. 

The purpose has been to strengthen the 
entire area as much as possible for the 
ongoing energy system transition with  
focus on "green energy". It is under-
stood that well-functioning and cheap 
energy supply is a prerequisite for 
growth and development in the future. 

The collaboration must increase the 
quality of energy planning and provide 
the basis for investments in energy pro-
duction expansion to be appropriate 
and financially advantageous across 
municipal boundaries.

The Municipality as an 
enterprise is halfway to 
zero, and we will reach it 
by 2029.

‘
’Erik Lauritzen, Mayor,  

Sonderborg Municipality.
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Many of the 4,500 Sonderborg school-
children who learned about one of the 
UN's Sustainable Development Goals 
have now undertaken one or more tasks 
they want to work with in everyday life 
to promote a global goal.

This is one of the many results that came 
from Sonderborg becoming the first 
Danish UNESCO Learning City in 2016. 
Worldwide, 115 cities have committed 
to working on sustainability through ed-
ucation and public involvement.

Julie Juel Andersen coordinates the 
Municipality’s efforts, and her main 
partner is the House of Science, which 
develops educational materials on 
climate and sustainability from ABC 
to PhD. 

The House of Science is a collabora-
tion between the Municipality, Uni-
verse, Sonderborg Forsyning, Pro-
jectZero, youth education and higher  
education.

Sonderborg children do something 
about the future

 ‘The children in Sonderborg Municipal-
ity are really creative and thanks to Pro-
jectZero, they are very much aware of 
climate issues. They understand hydro-
gen buses, biogas and waste and come up 
with some amazing ideas’, said Andersen.

The first few years were mainly about 
knowledge; now Sonderborg is going 
into action. Children, adolescents and 
adults can sign up to work for a global 
goal and describe what they want to do.

  ‘It is not enough to create ideas. We also 
need to do something in practice, and 
the idea is that our children and young 
people will become ambassadors for 
the UN's sustainability goals and af-
fect their surroundings’, Andersen 
explained.

She is the general manager of the Mu-
nicipality’s business unit, and it is no 
coincidence that the UNESCO Learning 
City file landed there. The overall goal 
is to give children and young people 
the right skills. Knowledge here is ab-
solutely crucial for the youth and the 
companies that will hire them one day.

 Cases – ProjectZero – Municipalities

• An EIA report
• The local plan
• An appendix to the Municipal Plan
• An EIA of the two plans
• Environmental approval.

The Municipality finished that work in 
less than a year and a half to ensure that 
a new biogas plant in Glansager can 
become a reality as soon as possible. 

Sonderborg City Council started work 
in May 2017, when the developer Nature 
Energy was not sure that the project 

could be completed. There was no 
agreement with the local farmers who 
would supply manure and other bio-
mass to the plant. The work was done 
parallel with the planning and environ-
mental approval and finally finished 
the same week that the City Council 
adopted the completed local plan and 
the appendix to the Municipal Plan.

  ‘We have worked fast to get things 
done. It is in line with the Sonderborg 
Municipality vision of being carbon 
neutral’, explains Case Manager Anne 

Next generation of garbage trucks in 
Sonderborg must run on gas, hydro-
gen or electricity. The days of harmful 
diesel particles have to end, and carbon 
emissions from collecting sorted waste 
need to be significantly reduced.

The Municipality has so stipulated in 
its new waste plan, and the local party 
Fælleslisten’s Aase Nyegaard, Chair of 
the Technology and Environment Com-
mittee, is happy about it.

  ‘A lot needs to be done before Sonder-
borg can become carbon neutral, and it 
is important that the Municipality is at 
the forefront. It may well cost a little ex-
tra, but the City Council is ready for it’,  
Nygaard said.

Otherwise, it is important in the waste 
plan that municipal citizens sort food 
waste for application in a biogas plant. 

At the moment, plans are being made 
to construct two new biogas plants in 
Sonderborg Municipality. She adds that 
the Municipality is working in all areas 
to reduce carbon production, including 
transport.

  ‘We are offering electric bicycles to 
home carers who work in the towns, 
and the Municipality has electric cars 
and hybrid cars and we continue to find 
areas where we can emit less carbon‘, 
explains Nyegaard.

Biogas plants got the whole package 
from the Municipality

Finished with diesel in the bin lorries

Mette Andersen from the municipal 
Industry and Waste department.

At the same time, she guarantees that 
environmental requirements are not 
compromised. On the contrary. They 
follow a national standard, and more-
over Sonderborg Municipality has im-
posed stringent requirements for the 
biogas company concerning informa-
tion to its neighbours in connection 
with possible accidents and planned  
repairs. 
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Process & Tools
Plan, organization, action and monitoring  
are the keywords for green transition

The development of Sonderborg’s 
Roadmap2025 is based on methods 
developed in the EU SmartEnCity 
project, which is an EU Horizon2020 
project focused on how small and me-
dium-sized European cities can change 
their energy system. Read more at  
www.smartencity.eu. 

The project runs in parallel a network of 
cities that have joined the EU Covenant 
of Mayors for Climate & Energy EUROPE, 
and are actively working to develop a 
City Journey – the city’s transition jour-
ney, which will create a smart, sustain-
able, good city to live in. A number of 
ambitious Danish cities have established 
Energibyerne.dk through the network, 
whereby they share experiences and 
inspiration and seek to influence the 
drafting of Denmark’s national frame-
work. Read more about the network at 
www.smartencitynetwork.dk. 

SmartEnCity tools are based on con-
tinuous introduction of renewable 
energy, integrated energy planning, 
coordinated actions and monitoring. 
The transition is based on stakeholder 
participation, coordinated in a munic-
ipal or local public-private structure.

In this section, we describe the Road-
map2025 process as implemented in 
Sonderborg in 2018 and the following 
tools used by the SmartEnCity project:

•  Systemic plan for renewable energy 
integration

•  The Platform – the organisational  
anchor

•  Execution based on 
 Plan – Do – Check – Act
• Monitoring principles and tools

The Roadmap2025 process
The Roadmap2025 project aims to 
develop and anchor a robust 2025 
action plan for Sonderborg's road 
to zero by 2029. The ambition is to 
achieve a 75% carbon reduction in 2025  
(in relation to the ProjectZero project 
starting point in 2007).

The process is carried out in 8 steps:
1.  Approval of Roadmap2025
2.  Scenario workshop
3.  Kick-off workshop
4.  Sector-focused working groups
5.  Evaluation and calculation 
6.  Midway discussions 
7.  Reporting
8.   City Council authorisation

The individual steps are briefly de-
scribed in the following.

Step 1: City Council approval of 
  the Roadmap2025 project
In Sonderborg, ProjectZero is anchored 
in a public-private partnership that gen-
erally supports and coordinates Son-
derborg's transition to carbon neutral-
ity by 2029. ProjectZero is one of the 
city's three lighthouse projects and part 
of the Municipality's vision. Therefore, 
it was crucial that it was Sonderborg’s 
City Council that approved the launch 
of the Roadmap2025 project in April 
2018. The results must be integrated 
into the municipal plan in order to con-
tribute to the good life and sustainable 
Sonderborg in green growth.  

Step 2: Scenarios workshop
Nearly 40 local stakeholders attended 
the scenario workshop in May 2018. 
The participants, together with an 
external facilitator, developed four 
scenarios, which have subsequently 
been used to test and pressure test 
the drafted project proposals. The four 
scenarios each have a distinctive name:

• Scenario 1: 
 Trump à lumpa land (Black develop-

ment)
• Scenario 2:
  The long, expensive effort on the little 

green island
• Scenario 3: 
 Fast track transition - Smart, circular 

and shared
• Scenario 4: 
 Dollar green transition - Green, as in $

Step 3: Kick-off workshop
Nearly 90 local stakeholders and experts 
attended the kick-off workshop at the 
end of June 2018, which initiated the ac-
tual Roadmap2025 process. Participants 
received a presentation of the four sce-
narios and Sonderborg's energy balance 
sheet before being sent out to the eight 
working groups to begin development 
of the Roadmap2025 projects. At the 
workshop, the template that should en-
sure a holistic preparation of the project 
proposals was also presented.

The process is planned

Scenarios workshop

Introduction of the process  
at the City Council meeting

Kick-off workshop

Midway workshop

Implementation workshop  
Presentation of Roadmap2025

Acceptance of 
ProjectZero Board

Approval by City Council

March 2018

Roadmap2025 timeline
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Figure 1: Roadmap2025 Timeline
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1. Systemic plan for 
integration of renewable 
energy
In the traditional energy system, con-
sumption changes have generally been 
solved by increasing or decreasing pro-
duction. Energy storage has been a mi-
nor issue because oil and coal have high 
energy density.

If the primary sources of energy are sun 
and wind, this changes. The balance 
of the energy system must therefore 
be moved from the production side to 
the consumer side and energy storage 
becomes more complicated and costly. 

Flexibility in the energy system be-
comes a key parameter. Flexibility 
implies integration of heating and gas 
systems in order to balance the over-

all system in the most economical and 
efficient manner. 

This makes the energy system more 
complicated and the risk that the in-
dividual city or municipality optimises 
its own production and consumption 
system improperly in relation to the 
overall energy system (suboptimisa-
tion) increases.

To counter this and to achieve the most 
efficient integration of renewable en-
ergy, in Roadmap2025 we have used the 
EnergyPLAN calculation program, de-
veloped by Aalborg University. Energy 
PLAN is a computer program that con-
tains all the production and consump-
tion units in current and future energy 
systems, and calculates the balance of 
the overall system hourly.

By setting up alternative future tech-
nical scenarios, it is possible to com-
pare different methods of renewable 
energy integration and storage, thus 
making the overall energy system flex-
ible in the most economically efficient 
manner. The result is a "smart" energy 
system (see Fig. 2), where flexibility is 
introduced in a sequence determined 
by what gives the lowest cost:

Smart consumption 1. Rescheduling 
power consumption.
Power consumption for refrigerators 
and freezers and industrial processes 
can often be moved away from peak 
times without great expense. The funds 
are rewarded by payments for electric-
ity and power transmission (new billing 
systems).

Biomass and fuel Combustion 
engines

Wind, solar, etc. Fluctuating 
electrical generation

CHP, industrial 
boilers

Fluctuating 
electrical generationSolar, etc.

Heat pumps

Electricity storage

Cooling

Transport 
(vehicles)

Mobility needs/
habits

Resource 
consumption

Heating

Industrial 
activity

Building 
use

Flexible 
electricity use

Heat storage

Electrofuels

Fuel storage

Electricity ex-
change

Electric 
vehicles

User behaviourConsumptionExchange and storageConversionResources

Figure 2: "Smart" Energy System

Step 4: Sector-focused 
 working groups
Eight working groups with more than 100 
participants worked over the summer of 
2018 with the respective sectors:
• Owner-occupied housing
• Housing associations
• Private rentals
• Private transport
• Businesses
• Agriculture
• Heavy transport
• Energy production 

The working group participants repre-
sented both the sector and sector-re-
lated stakeholders who had insights 
and business-driven motivation to par-
ticipate. Several of the working groups 
have used external consultants to illus-
trate the themes or consequences of 
project proposals.

Step 5: Evaluation and calculation 
The working groups prepared 56 proj-
ect proposals, all documented in the 
draft Roadmap2025 template. The 
proposals were consolidated into 40 
integrated concept proposals that are 
consistent with the EnergyPLAN tool 
(see below), so that we could see how 
far the proposals contributed to the 
transition in 2025 and 2029.
  
Step 6: Midway discussions 
At the beginning of October 2018, 35 
representatives of the working groups 
and external experts met for a midway 
workshop to test the scenarios and dis-
cuss the draft project proposals, their 
impact and implementation and any 
further measures if Sonderborg is to 
reach the 2025 goal and become carbon 
neutral by 2029. 

A seperate number of workshops were 
held focusing on the dynamic energy 
system of the future. The participants 

represented both regional power util-
ities, local businesses and external ex-
perts. The purpose was to illuminate 
the challenges and potentials of the 
future's dynamic and market-driven 
energy system. 

Step 7: Reporting
The Roadmap2025 report represents 
the project's primary documentation. 
Already in the summer of 2018, the tar-
get groups, messages and format for 
the report were set for targeted pro-
duction of content over the autumn. 
The report should reflect the conclu-
sions of the eight working groups, Son-
derborg’s thinking, how the outcome 
of the process will be integrated into 
municipal planning and the tools used. 

Step 8: City Council approval of  
  Roadmap2025
Sonderborg City Council approved 
the Roadmap2025 report and its rec-
ommendations to the City Council in 
mid-December 2018. The City Coun-
cil's approval is important to ensure 
integration into municipal planning and 
to emphasise the City Council's many 
roles in executing Roadmap2025.

Prior to this approval, at the begin-
ning of December 2018, ProjectZero's 
Boards approved the Roadmap2025 
report as an action plan for the sector 
efforts up to 2025. The eight working 
groups will thus be able to continue the 
work and follow up on the proposals. 

Based on the completed process, 
ProjectZero recommends that similar 
projects organise the process early and 
identify the relevant stakeholders so 
that the project and process are pro-
vided with the necessary insights and 
skills to carry out the task.

SmartEnCity tools

Process and tools – ProjectZero
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projects are based on a strongly rooted 
top-down organisation, while allowing 
local grassroots to actively engage in 
the process.
 

3. Execution based on the 
Plan – Do – Check – Act

Sonderborg started its ProjectZero 
transition journey to zero as early as 
2007. Since the start, specific ZERO 
platforms have been developed to en-
sure that sectored stakeholders find 
it easy and attractive to take the first 
steps on the climate change path. The 
staircase symbolizes the journey that 
a home-owner, a landlord or a company 
must start and implement to contribute 

actively to a carbon neutral Sonderborg 
by 2029.

With Roadmap2025, the programmes 
provide valuable concept-driven sug-
gestions that can be integrated into 
them, so that the customer journeys for 
the individual sectors are based on the 
commitment of local stakeholders and 
are made robust and business-driven. 

In order to achieve the full scale and 
effect of the project concepts and pro-
posals, the execution will be based on 
the ‘Plan - Do - Check - Act’ model. 

The drafted Roadmap2025 constitutes 
the first repetition of ‘Plan’ and with 
execution it implements ‘Do’. There is a 

need to continuously monitor (‘Check’) 
results and impact creation and, if nec-
essary, adjust the (‘Act’) action plan. 
The need for ongoing adjustments is 
known from previous implementations 
of the ZERO housing project, for exam-
ple, which with the customer journey 
now forms the fourth edition of the 
home-owner platform.

Based on the process and previous 
experience, ProjectZero recommends 
that early in the process similar projects 
plan the initiation, execution and full 
scale implementation of the drafted 
concept and project proposals.

Plan Do

Check

Plan
Perform

Monito
rImprove

Act

Figure 3: Plan – Do – Check – Act Model

Smart consumption 2. Use of 
buildings as heat storage.
Using buildings as heat storage in dis-
trict heating areas is usually not nec-
essary, as storage capacity is sufficient 
in the district heating network and ac-
cumulation tanks for day-to-day lev-
elling, but reducing buildings’ energy 
consumption reduces peak load. The 
use of buildings as heat storage outside 
district heating areas is necessary for 
flexible electric heating. 

Smart consumption 3. Power to heat.
In energy systems with a lot of wind 
and solar energy, only a fraction of the 
electricity produced during peak peri-
ods is stored in batteries and returns 
as electricity, for example. 

Therefore, the most cost-effective 
electricity use is to provide heat for 
heat pumps. It must be possible to 
store heat pump production so that its 
consumption becomes flexible. Large 
heat pumps in district heating systems 
provide the highest degree of flexibility.

Smart consumption 4. Power to 
mobility.
Electricity provides the most ener-
gy-efficient form of transport. There-
fore, the greatest possible share of 
transport should use electricity as its 
fuel. Consumption is made flexible by 
building infrastructure and providing 
incentives to charge outside of peak 
periods.

Smart consumption 5. Power to fuels 
and chemicals.
Transition of air transport, etc. assumes 
that liquid transport fuels will be pro-
duced, e.g., by converting electricity 
to hydrogen (electrolysis) and using hy-
drogen with carbon for the production 
of gas, methanol, DME or together with 
nitrogen to make ammonia.
 
Based on the completed process, Pro-
jectZero recommends that early in the 
process, a common vision is fostered 
among stakeholders of how to create 
smart consumption and that the prior-
itisation follows the above.

2. Platform – the 
organisational anchoring

In Sonderborg, the climate action is 
rooted in ProjectZero, whose secre-
tariat plans, coordinates, drives and 
reports on Sonderborg's transition 
to a carbon neutral municipality by 
2029. The project is based on a public- 
private partnership with the active par-
ticipation of the Danfoss Foundation, 
Syd Energi, Sonderborg Forsyning, the 
University of Southern Denmark and 
Sonderborg Municipality. The Nordea 
Fund and DONG Energy (now Ørsted) 

contributed with experience and financial 
resources in the project's start-up phase.

ProjectZero is one of the City Coun-
cil's three lighthouse projects, which 
together emphasize the commitment 
to stake, prioritise, act and implement.

The secretariat and its five permanent 
employees are legally employed in Proj-
ect Zero A/S, a fully-owned subsidiary 
of the Project Zero Fund.

The Board of Project Zero A/S rep-
resents local stakeholders in energy, 
provision, the City Council, housing 
associations, banks, large companies, 
education, etc. The fund's board rep-
resents the founders. Together with 
the support of the City Council, Pro-
jectZero boards thus provide the project 
with community insights, relationships, 
decision-making and executive power.  

The secretariat's employees serve the 
focused sectors and the related stake-
holders. 

Roadmap2025 development has fo-
cused on eight sectors and their par-
ticular challenges and potentials. Each 
sector has its own working group, re-
cruited from among the sector's stake-
holders, with a designated chairman. 
The ProjectZero Secretariat staff have 
administratively supported the working 
group meetings with analyses, etc.

Several stakeholders have participated 
in the scenarios, kick-off, working group 
meetings and midway discussions and 
are well suited to quality assuring the 
implementation of Roadmap2025.
Based on the completed process, 
ProjectZero recommends that similar 

The knowledge of all eight 
themes is based on local 
stakeholder involvement.

‘
’Peter Rathje, Director,  

ProjectZero
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Figure 4: The Principle of Energy Balances
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4. Monitoring principles 
& tool

It is important for the motivation of 
transition stakeholders that it is possi-
ble to see if the effort is producing the 
desired results. At the same time, the 
results must be comparable nationally 
and at the European level.

A monitoring system has therefore 
been established in Sonderborg, to 
enable annual monitoring of the en-
ergy system transition based on energy 
consumption and supply. The main sys-
tem is an Excel-based energy balance 
sheet, where energy consumption is 

calculated according to guidelines es-
tablished by the Danish Energy Agency. 
The principle is illustrated in Fig. 4.

The energy balance sheet is further di-
vided into subgroups, so that for each of 
the eight activity groups it is possible to 
follow the development of each activity 
under the group, including whether the 
activity is municipal.

Each year, ProjectZero issues a pub-
lic report, so the development or lack 
thereof is visible to stakeholders.

Report to the Covenant of Mayors
Every second year, status is reported to 

the Covenant of Mayors. The reporting 
takes place according to a set of guide-
lines that apply to all participating cities, 
so that key ratios can be compared. 

Based on the completed process, 
Project Zero recommends that early 
in the process similar projects develop a 
monitoring tool that conforms to inter-
national standards and can monitor the 
sectors used and report to the Global 
Covenant of Mayors.

The following EU and research projects have contributed with knowledge, 
experience and methods for the development of Roadmap2025:
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The long haul

ProjectZero was established in 2007 as a public-private 
partnership by the Bitten & Mads Clausens Fund, SE, 
Sonderborg Municipality, DONG Energy (now Ørsted) 
and the Nordea Fund. Sonderborg Forsyning entered 
into the partnership in 2014.

In October 2018, Sonderborg Municipality received the 
EUCommission's Covenant Cities in the Spotlight award. 
A total of three prizes were awarded, by the size of the 
city, among approximately 7,000 cities and regions. ©
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The City Council of Sonderborg 
approaches the UN Sustainable 
Development Goals by giving initial 
priority to these 7 goals:
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Foreword 
 
According to the estimation of the International Panel on Climate Change 
(IPCC), human activity has raised the average temperature of the climate 
by 1 °C compared to the time before the industrial revolution. It is highly 
likely that in 2023–2052, there will be another 1.5 °C increase in global 
temperature as a result of human activity. Climate warming has a 
negative effect on the health and livelihood of people, availability of fresh 
water, food security, the economy, and biodiversity. 

 
One of the greatest values of Tartu City is its clean, human-friendly, and 
natural living environment. Human-induced climate change is one of the 
greatest hazards to the living environment and current living 
arrangement of Tartu. Mitigating climate change and decreasing the 
consequences of the environmental impact caused by humans is one of 
the most important activities for preserving Tartu’s values and retaining 
the current living environment. 
 
In 2014, Tartu joined the Covenant of Mayors. In 2015, the city government 
prepared the document Tartu Linna Säästva Energiamajanduse 
Tegevuskava 2015–2020 (Tartu City Sustainable Energy Management 
Action Plan for 2015–2020) which laid down the goals of reducing energy 
consumption and carbon emission by 20% compared to 2021 and 
consuming at least 20% of energy from renewable sources. The 
sustainable energy management plan was valid until the end of 2020. The 
2017 interim evaluation of the plan revealed that although the municipal 
sector managed to reach the goals set in the plan, the emission of 
greenhouse gases in the city as a whole increased. The main causes are 
increase in emissions in private transport and electricity consumption in 
the private sector (mainly undertakings). On the one hand, it refers to 
growth in economic activity, which is of course positive, on the other, it 
clearly highlights those groups of the community that require more 
cooperation to achieve the common goals. In must be born in mind that 
the activities designed in the sustainable energy management action 
plan were addressed to the municipal sector and there were no activities 
aimed at the private sector. The 2015–2020 action plan can be assessed 
fully once the follow-up evaluation has been conducted. 
 

2018 marked the beginning of preparing the Tartu City sustainable energy 
and climate plan, Tartu Energy 2030. 
 
Following the Covenant of Mayors, Tartu aims to reduce carbon emissions 
in the city by 40% by 2030 compared to 2010. Resulting from the European 
Green Deal, Tartu aims to achieve climate neutrality by no later than 2050. 
 
Tartu Energy 2030 is an energy and climate action plan focused on 
mitigating the impact of climate change that highlights the need and 
activities for climate change adaptation. The action plan summarises 
activities from various fields: government, energy management, building 
management, power consumption, housing, production and distribution 
of thermal energy, and production of renewable energy. In addition, the 
action plan addresses increasing awareness and involvement of residents 
and activities of the public and private sector. It also analyses the impact 
of the planned activities on achieving the goals. Representatives from the 
city government, institutions and organisations engaged with this subject 
matter, and residents of the city were involved in preparing the document. 
Co-funding and results of the Horizon 2020 programme’s SmartEnCity 
project were used in preparing the action plan. 
 
The action plan was prepared by the Tartu City Government in 
cooperation with the Tartu Regional Energy Agency. 
 

 
 

We would like to thank all the parties involved! 
 
 
 
 
 
 
 
 



Short summary 
 
According to the goal set in the Tartu city energy and climate action plan, 
Tartu Energy 2030, Tartu strives to become energy neutral by 2050. The 
action plan provides the vision and strategic goals and activities for 
achieving them until 2030. In addition to activities by the city government, 
residents of the city, companies, and other organisations also play an 
important role. 
The following is the vision formulated in Tartu Energy 2030: 
 

Strategic goals: 
 Decreasing carbon emissions by 40% (216,320 tonnes per year) by 

2030 compared to 2010. 

 Stopping the use of non-renewable energy sources in the 
municipal sector (buildings owned by the city, street lighting, 
public transport, means of transportation). 

 Reaching a new level of production and consumption of renewable 
energy. 

 Adapting to climate change. 

 Strengthening cooperation with other European cities in achieving 
climate neutrality and participating in different European 
initiatives, including the 100 Climate-neutral Cities by 2030. 

 
Emission of greenhouse gas has increased by 31% over the past decade in 
Tartu. The increase in emissions is mainly the result of power consumption 
by the private and public sector and increasing use of private vehicles in 
the city of Tartu. 
 

 

 

 

 

Table 4.4. CO2 emission divided by sectors (thousand tons) 

 2010 2017 Change Change (%) 

Municipal sector 43 35 -8 -19% 

Private and public 
sector 

248 406 158 64% 

Housing sector 187 184 -3 -2% 

Private transport 62 84 22 35% 

TOTAL 540 709 169 31% 

 
Reaching a community agreement is the most important activity for 
achieving the goals of the action plan. All residents of Tartu, organisations 
that operate in or are connected to Tartu, and apartment associations can 
join the agreement. 
 
The Tartu City Government is the leader and role model for the 
agreement, committing to terminating the use of all non-renewable 
energy sources (buildings owned by the city, street lighting, public 
transport, means of transportation). In addition, the Tartu City 
Government aims to transition to renewable energy and emission-free 
transport fuels in providing public services. 
The main activities of the action plan for reducing emissions from private 
transport are aimed at increasing pedestrian and bicycle traffic inside the 
city, reducing car transport that crosses the city border, and decreasing 
the number of cars in the city. The underlying principle for designing 
mobility in the city is that the following modes of travel are preferred in 
the respective order: walking, cycling (including e-mobility), public 
transport, private transport. 
 
 
 
 
 
 
 
 



The following activities will have been carried out by 2030 to increase 
the percentage of sustainable modes of travel and decrease the use of 
cars: 

 a uniform main network of cycling tracks has been constructed; 

 mobility centres have been established in the outskirts and centre 
of the city that are connected to main destinations in the city 
with fast public transport connections; 

 public transport services of the city have been expanded to the 
nearby settlements. 

 
The goal is to decrease the average number of vehicles crossing the city’s 
border by 35% by 2030 compared to 2020. 
 
The district heating network that covers nearly the entire city of Tartu is 
one of the most environmentally friendly solutions in Europe. The use of 
fossil energy sources in the district heating network will be terminated no 
later than by 2030 to achieve the goals of the plan. Wood used in the 
production of thermal energy must be of low value (timber sector’s 
leftovers as per recommendations) and certified accordingly. The main 
tool for decreasing emissions originating from the use of electricity and 
natural gas is the community agreement that was already mentioned. 
However, production of local renewable energy and enabling its local 
consumption is also important. Production of solar energy is increased in 
municipal buildings. Establishment of renewable energy associations is 
supported to foster the production of renewable energy. 
 
Carbon emissions from waste management were not considered in the 
preparation of the plan, as their impact is usually indirect. In developing 
waste management, main attention should be placed on decreasing the 
generation of waste and separate waste collection with the aim of 
recycling it. Promoting separate waste collection and increasing its 
efficiency enables to decrease the negative environmental impact caused 
by waste. The residents play an important role in this regard, as their 
awareness and consumption habits largely influence waste reduction. In  
 
turn, the city plays a key role in raising the awareness of residents and 
creating favourable conditions for it. 
 

Climate change is becoming our new reality. We are not yet noticing high 
climate-related risks in Tartu that would endanger the lives of the 
residents or cause significant economic damages. The risk of cold waves, 
heat waves, and floods is average. The statistics from the last few years 
primarily indicate an increase in the risk of heat waves. Tartu and its 
residents must inevitably adapt to climate change. Adaptation measures 
depend on risks related to the climate and options for mitigating them. In 
addition, Tartu must support the implementation of the national 
adaptation plan. 
 
Considering the increase in energy consumption and carbon emission in 
the city over the past decade, achieving carbon neutrality is a great 
challenge that requires meaningful impact from all parties for achieving 
the common goals. 
 
The Tartu city energy and climate plan Tartu Energy 2030 is approved, 
implemented, and updated according to regulation No. 5 of 19.04.2021 of 
the Tartu City Council Rules of Procedure for Preparing Development 
Documents of Tartu City. 
 

 



The implementation of the energy and climate plan Tartu Energy 2030 is 
organised and coordinated by the Tartu City Government. The strategic 
partner of the city government in implementing the plan is the Tartu 
Regional Energy Agency. 
 

Vision and strategy 
 

The potential scenario for the future chosen in vision workshops and the 
vision and strategy along with strategic goals prepared based on this were 
used as a basis for preparing the Tartu city energy and climate action plan 
Tartu Energy 2030. 

Scenario for the future 
Two vision workshops were organised in Tartu to prepare the energy and 
climate action plan. Both workshops assembled representatives from 
more than 60 different fields. We analysed four different future scenarios 
using the foresight methodology and formulated the vision for Tartu in 
2030 together. The scenario ‘Tartu lost its footprint’ illustrated in the 
following figure was considered to be the most perspective. 
 
 
                                                                             High consumer awareness  
 

                              2                         
           Failure to meet CO2 targets             
 
                                                                            Achieving CO2 targets            
                                                                               

              3                         4 
 
         Low consumer awareness 
Figure 3.1. Future scenarios for Tartu Energy 2030 

The development of this scenario is significantly influenced by global 
trends such as increase in oil and gas prices, continued dependency on 
fossil fuels, and risk of not achieving the CO2 goals. Since the impact of 
climate change is becoming ever clearer and starting to impact our 
everyday lives, it is important to raise awareness among people about 
environmental problems early on. According to this scenario, both the 
public sector and residents of the city realise that action is needed now 
and quickly and start solving the problems and reshaping the society with 
awareness and enthusiasm. 
 
The strategy that was developed based on the scenario which was 
selected in the workshops guides the entire city in a comprehensive and 
integrated manner to reduce its carbon footprint through conscious 
consumption and purposeful actions. The city’s governance is transparent 
and inclusive and new goals are reached in cooperation with the residents. 
The actions of the city government set an example for organising energy 
management. Tartu becomes even more attractive as a city. The number 
of residents of Tartu increases but its ecological footprint decreases. 
Residents of Tartu feel that this is a good place to live. 
 

The plan aims to involve all groups of the society – the residents, 
businesses, and other stakeholders. Involvement is a wide-scale process, 
and a community agreement is seen as one option for this. 

 

Tartu is the most active Estonian city, leading the way in achieving carbon 
neutrality in Estonia by 2050. Tartu also plans to join the mission of the 
European Commission, 100 Climate-neutral Cities by 2030. Since Estonia 
and especially Tartu are already known for their smart and digital 
solutions, this mentality is also extended to preserving the environment 
and green thinking. Tartu is a smart city with conscious and responsible 
consumers. 
 

Vision 
Tartu is a smartly developing community with good energy, 
and a green pioneer. 

1 



 
Good energy – using alternative energy, renewable energy solutions, 

mentality of preserving the environment, nature-friendly living 
environment, and a good place to live. 

 
Smartly developing community – co-creation, involvement of 

residents, acknowledgement of climate change, environmentally 
friendly actions, smart consumption, happy and healthy highly aware 
people, trust, openness and cohesion, economy that prefers repairing 
existing things over purchasing new ones. 

 
Green pioneer – development and implementation of smart and green 

solutions, smart use of resources, economic growth through  
    environmental sustainability, clean energy policy, recycling, example 

to others, moving towards erasing its ecological footprint. 

 

Strategic goals 
 Reducing carbon emissions by 40% (216,320 tonnes per year) by 

2030 compared to 2010. 

 Transitioning to renewable energy in the municipal sector 
(buildings owned by the city, street lighting, public transport, 
means of transport, etc.) 

 Reaching a new level of production and consumption of renewable 
energy. 

 Adapting to climate change. 
Achieving the goals of Tartu Energy 2030 depends on three main courses 
of action: 

 Energy efficiency 

 Wider use of renewable energy 

 Climate change adaptation 
 
 
 
 
 
 

 

 

Figure 3.2. Outline of implementing the strategy 

 
Two courses of action – energy efficiency and use of renewable energy – 
are aimed at reducing the impact of climate change and main ways of 
decreasing carbon emission and energy consumption. 
 
The success of implementing these courses of action and meeting the 
objectives of the entire energy plan depends on a synergy between the 
three horizontal conditions. 
 

Example of the municipal sector 
The municipal sector of Tartu acts as a role model by using renewable 
energy sources and simultaneously reducing its energy consumption. The 
city government aims to organise energy management in a well-thought-
out and systemic manner that is based on collection of consumption 
information, analysis, and decisions based on the data. Energy 
management involves all the areas of activity of the city government. The 
principle of green procurement is considered in organising procurements. 
 
Public transport is emission-free and only renewable energy sources are 
used. Sustainable and active modes of travel are developed first. 



Outreach and conscious consumers 
Consumers know where energy comes from and what consumes it. 
Buildings are actively renovated. 
 
Over time, the use of private vehicles is replaced by alternative modes of 
transport. People are flexible in organising their everyday mobility and 
select their mode of travel based on the circumstances and context. 
Sustainable modes of travel that help reduce the use of cars in the city and 
improve the air quality in Tartu are popular. 
 
Awareness among consumers is high – they consume less and more 
consciously and prefer local produce. Equipment and items are rather 
repaired and reused than discarded and replaced. 
 
The community agreement concluded between Tartu City, undertakings, 
organisations, and natural persons is popular. The goal of the agreement 
is to invite all parties to stop using fossil energy sources. 
 

 

                                                                                                                                                              

Smart businesses 
The business sector plays a crucial role in achieving the climate and 
environment-related goals. Close cooperation between the Tartu 
municipal sector, business sector, and research and development 
institutions helps to introduce new technologies and services with a great 



potential for export in the course of achieving the goals. One possibility of 
achieving climate neutrality through cooperation and development of 
innovative technologies is applying to join the European Commission’s 
mission 100 Climate-neutral Cities by 2030. 

 

Energy consumption and emission of 
greenhouse gases in Tartu City 
Energy consumption and emissions in Tartu City divided by 
energy sources 
By 2017, energy consumption in Tartu City had increased by 18% compared 
to 2010 (see table 4.1). The main increase occurred in electricity 
consumption and the increase in consumption of fossil fuels also plays a 
crucial role. 
 
Table 4.1. Energy consumption by energy sources (GWh) 

Energy source 2010 2017 Change Change (%) 

District heating 504 514 10 2% 

Fossil fuels 428 522 94 22% 

Electricity 340 464 124 36% 

TOTAL 1,272 1,500 228 18% 

 
By 2017, CO2 emission in Tartu City had increased by 31% compared to 2010 
(see table 4.2). Emission from consumption of electricity and fossil fuels 
increased. At the same time, emission from district heating decreased. 
 
 
 
 
 

Table 4.2. CO2 emission by energy source (thousand tons) 

Energy source 2010 2017 Change Change (%) 

District heating 71 61 -10 -14% 

Fossil fuels 101 124 23 23% 

Electricity 369 524 155 42% 

TOTAL 541 709 168 31% 

 
Energy consumption per resident in Tartu City has increased by 16%, 
amounting to 0.015 GWh in 2017. Over the same period, CO2 emission per 
resident increased by 33%, amounting to 7.32 t CO2 per year. 
 

Energy consumption and emissions in Tartu City 

divided by sectors 
Increase in energy consumption in Tartu City mainly results from 
increased use of private vehicles and increase in energy consumption in 
the business sector. The increase in energy consumption resulting from 
the use of private vehicles surpasses the energy savings achieved in the 
municipal and housing sector (see table 4.3). 
 
Table 4.3. Energy consumption by sectors (GWh) 

Sector 2010 2017 Change Change (%) 

Municipal sector 91 87 -4 -4% 

Private and public 
sector 

427 621 194 45% 

Housing sector 514 463 -51 -10% 

Private transport 240 329 89 37% 

TOTAL 1,272 1,500 228 18% 

 
The pace of growth of carbon emission resulting from energy 
consumption has been nearly doubled compared to the increase in 



energy consumption. The reason is increased use of electricity and fossil 
fuels that have a much higher carbon intensity than district heating. 
 
Table 4.4. CO2 emission divided by sectors (thousand tons) 

 2010 2017 Change Change (%) 

Municipal sector 43 35 -8 -19% 

Private and public 
sector 

248 406 158 64% 

Housing sector 187 184 -3 -2% 

Private transport 62 84 22 35% 

TOTAL 540 709 169 31% 

 
 

Municipal sector 
Tartu City Government provides more services with higher quality while 
decreasing energy consumption and carbon emission. The main sources 
of efficiency gains have been renovating administrative buildings, 
including schools and preschools, and increasing the efficiency of water 
treatment. Increase in energy consumption in public transport results 
from the larger number of route kilometres related to improving the 
quality of the service. 
 

Table 4.5. Energy consumption by the municipal sector (GWh) 

 2010 2017 Change Change (%) 

Administrative buildings of 
Tartu City 

58 55 -3 -5% 

Street lightning in Tartu 7 7 0 0% 

Water treatment 11 9 -2 -18% 

Public transport 15 16 1 7% 

TOTAL 91 87 -4 -4% 

 

Savings in carbon emission by the Tartu municipal sector surpass the 
energy savings many times over. Decrease in emission mainly results from 
purchasing so-called green energy. 
 
 
Table 4.6. CO2 emission of the municipal sector (thousand tons) 

 2010 2017 Change Change (%) 

Administrative buildings of 
Tartu City 

21 16 -5 -24% 

Street lightning in Tartu 8 6 -2 -25% 

Water treatment 11 9 -2 -18% 

Public transport 4 4 0 0% 

TOTAL 44 35 -9 -20% 

 
In 2017, energy consumption by the municipal sector only amounted to 
5.8% of the entire city’s consumption. More attention should be paid to 
reducing the use of private vehicles in the city and increasing the energy 
efficiency of the business sector to achieve the climate goals. 
 
Table 4.7. CO2 emissions in Tartu City (thousand tons) and their changes 

  2010 2017 2030 
Change 

compared 
to 2010 

Change 
compared 

to 2017 

Change (%) 
compared to 

2010 

Municipal sector 43.2 35.1 0 -43.2 -35.1 -100% 

Private and 
public sector 

248.
1 

406.
1 

191 -57.1 -215.1 -53% 

Housing sector 187 183.5 77 -110 -106.5 -58% 

Private 
transport 

62.5 84.2 53 -9.5 -31.2 -37% 

TOTAL 540.
8 

708.
9 

324 -216.8 -384.9 -40% 

 



 

 

Figure 4.1. CO2 emissions and change (thousand tons) of Tartu City 

 

Decreasing the impact of climate 
change 

5.1 Community agreement 
One of the most important activities and main engagement tools of Tartu 
Energy 2030 is the community agreement, the parties of which assume 
an obligation to contribute to achieving the goals set in the energy and 
climate plan. 
 
The leader and role model for the agreement is the Tartu City Government 
that has set a goal of consuming energy from renewable sources in its 
activities and its agencies by 2024. This means that: 

 renewable electricity is used in all activities; 

 renewable energy sources or district heating are used for heating 
the municipal buildings; 

 energy from renewable energy sources is used in public transport 
(including buses and smart bikes); 

 renewable electricity or renewable fuels are used in vehicles; 

 the shipment of waste and street cleaning services managed by 
the city gradually transition to transport fuels from renewable 
sources; 

 the use of fossil fuels and energy sources in water treatment is 
minimised. 

 
The extent, goals and activities of the community agreement will be laid 
down in detail in the course of the agreement. The largest consumers of 
energy will be contacted to reach the annual objectives for CO2 savings 
and the goals agreed on with them may not be less ambitious than the 
objectives provided in Tartu Energy 2030. 
 
Those who join the community agreement do not take on any monetary 
responsibilities in the form of a membership fee or similar cost. Those who 
join also do not receive monetary support for performing their obligations. 
 

Priority activities 

No
. 

Activity Responsible party Year 

 1.1 
The municipal sector 
transitions to renewable 
energy sources 

Tartu City Government 2024 

 1.2 

The private and public sector 
transition to renewable 
electricity and thermal 
energy (considering the 
exception of district heating)  

Tartu City Government, 
TREA, parties to the 

agreement 
2030 

 1.3 

The housing sector 
transitions to renewable 
electricity and thermal 
energy (considering the 
exception of district heating) 

Tartu City Government, 
TREA, parties to the 

agreement 
2030 



 
1.4 

Applying to join the 
European Commission’s 
mission 100 Climate-neutral 
Cities by 2030. 

Tartu City Government 2022 

 
 
 
Important stakeholders for achieving the goals of the energy and 
climate plan: 

 residents of the city; 

 companies and organisations; 

 energy producers; 

 universities (both as expert organisations and large consumers); 

 various structural units and agencies of the city government; 

 apartment associations and their umbrella organisations; 

 building owners; 

 schools; 

 preschools; 

 civil society organisations (organisations involved in the process of 
the energy and climate plan, city district associations, etc.) 

 
The community agreement is an important form of co-creation and work 
that is used to apply for joining the European Commission’s mission 100 
Climate-neutral Cities by 2030. Joining the mission would enable Tartu to: 

 help accelerate achieving its goal of climate neutrality; 

 significantly increase involvement of the union’s research and 
development resources and structural resources; 

 stimulate local green and smart entrepreneurship; 

 intensify cooperation between the city, research institutions, and 
undertakings; 

 improve the international recognition and reputation of Tartu. 
 
 

5.2 District heating and district cooling 

 
The European Union has categorised district heating under means of 
heating that should be given priority, as it allows to use various energy 
sources, including cogeneration and industrial waste heat. AS Epler & 
Lorenz plans to establish a waste incineration plant solution and its waste 
heat produced in the manufacturing process would cover the 
summertime thermal energy need of Tartu City in the district heating 
network. The options for constructing the plant will be specified after the 
evaluation of environmental impact. Central network also allows storing 
heat. Mainly using carbon-free district heating and its development is an 
important way to decrease CO2 emissions in Tartu City. It is important to 
ensure that the wood used in district heating is of low value and certified 
accordingly. 
 
The district heating areas of Tartu have been established in the Tartu City 
Comprehensive Plan to 2030 (2017) [3]. Approximately 1,700 buildings 
consume heat from district heating in Tartu. 50% of the consumers are in 
the housing sector, 8% municipal authorities, and 42% other authorities 
and undertakings. 
 
The energy group Fortum Tartu supplies consumers in Tartu City with 
district heating and district cooling. The highest percentage of fuels used 
in producing heat are biofuels (wood chips, over 75%), followed by natural 
gas (18.5%) and to a lesser extent peat (5.5%). Fortum Tartu is the first in the 
Baltic States to provide the service of district cooling. 
 
 
 
 
 
 
 
 
 
 



The goals of Tartu in heating and cooling buildings owned by the city: 

 fossil fuel-free district heating and cooling by 2030; 

 as from 2024, buildings of the Tartu municipal sector no longer  
consume energy produced of fossil fuels (except for district heating 
that will be free of fossil fuels by 2030); 

 expansion of the district heating network primarily in the city  
districts Karlova and Supilinn. 

 
As a result of achieving the goals, consumption of thermal energy from 
district heating has increased by 15% by 2030. Energy consumption of 
district cooling amounts to 29,000 MWh. The estimated carbon emission 
from the city’s district heating and district cooling in 2030 is 0 tonnes. By 
joining the district heating service, carbon emission from the business 
sector has decreased further by up to 13,000 tonnes per year. 

 
Furthermore, only low-value timber that has been certified accordingly 
will be used in the district heating of Tartu City. It must be ensured for the 
timber used that cutting does not damage nature conservation values 
(e.g. key habitats). By increased use of waste heat, storing energy, low-
temperature district heating and applying alternative technologies for 
producing heat, the volume of wood used in district heating in Tartu is 
declining. 
 

Table 5.1. Indicators characterising district heating and cooling 

 2010 2017 2030 Change Change % 

Sale of heat (MWh) 504,118 514,231 580,000 75,882 15% 

Sale of cooling (MWh) 0 2,949 29,000 26,000 90% 

CO2 emission goal (t CO2 
) 

71,000 66,196 0 105,333 -100% 

Absolute heat loss 
(MWh) 

68,560 63,000 63,000 -5,560 -8% 

Relative heat loss 13.6% 12.3% 10.9%     

Number of customers 982 1,411       

Total length of the 
network (km) 

115 177       

 

 

Priority activities in district heating 

No. Activity Responsible party Year 

 1.1 

The municipal sector 
transitions to renewable 
energy sources (community 
agreement) 

Tartu City Government 2024 

 2.1 

Cooperation agreement 
between the City of Tartu and 
energy producers to achieve 
carbon neutrality in district 
heating 

Tartu City Government, 
energy producers 

2021 

 2.2 
The use of fossil fuels in district 
heating and cooling is 
terminated 

Energy producers 2030 

2.3 
Increased use of waste heat in 
the city’s district heating Energy producers 2030 

 

Supporting activities in district heating 

No. Activity Responsible 
party 

Year 

2.3 Expanding the area of district heating  Tartu City 
Government 

2021 

2.4 
Introduction of energy storage in the 
production and distribution of district 
heating energy 

Energy 
producers 

2030 

2.5 
Reduction of network losses in district 
heating 

Energy 
producers 

continuous 

2.6 
Use of low-temperature district heating 
and waste and residual heat in the district 
heating network 

Energy 
producers 

continuous 

2.7 
Gradually joining buildings in Karlova and 
Supilinn with the district heating network  

Tartu City 
Government, 

energy 
producers 

continuous 

2.8 
Analysis of possibilities for separating 
residual heat from wastewater 

Tartu City 
Government, 

energy 
producers 

2024 



 
The existing cooling market is dominated by traditional building-specific 
electrical air conditioning devices with low energy efficiency. District 
cooling decreases CO2 emissions by 50–70% compared to the regular 
solutions, considering the current primary energy use. 
 
Main benefits of district cooling compared to the traditional cooling 
systems: 

 higher energy efficiency ensures lower need for energy and 
reduced CO2 emission; 

 prevents the development of heat islands in the city; 

 less noise in the city; 

 the utility equipment of the buildings is less visible, improving the 
appearance of the cityscape; 

 no need to use the capacity of the electricity grid which allows to 
optimise the infrastructure; 

 decreases greenhouse gases caused by spillage of coolants. 
 

Tartu has two cooling plants: the city centre cooling plant with 13 MW 
capacity located by Turu Street near the River Emajõgi that was opened 
in 2015 and the Aardla cooling plant with a capacity of 5.4 MW that was 
finished in 2017. As of January 2020, the total length of the cooling network 
was 7.2 km. Based on the Rescue project funded by the European 
Commission, it can be estimated that the actual need for district cooling 
capacity in Tartu in 2030 will be 25 MW per year and consumption volume 
will be approximately 29 GWh. 
The goal in district cooling for achieving the consumption volume is to 
connect the Turu and Aardla cooling plants into a central district cooling 
network. The network will be supported by a refrigeration battery 
established by the Tulbi 12 boiler station that enables to cover the hottest 
periods of the summer and ensures additional backup for hospitals. 
 
 
 
 
 
 
 

Activities to support district cooling 

No. Activity Responsible 
party 

Year 

 2.8 Include district cooling in planning 
documents 

Tartu City 
Government 

2021 

 2.9 Analyse the possibility of expanding the 
district cooling network in the Ropka 
industrial area 

Energy 
producers 

2024 

 2.10 
Develop a joint cooling network with 
energy storage facilities for Turu, Aardla, 
and Tulbi areas 

Energy 
producers 

2028 

 2. 11 Reduce network losses in district cooling Energy 
producers 

continuous 

 
 

5.3 Electricity and fuels 
 
Electricity 
 
The Estonian Development Plan of the Energy Sector until 2030 
provides national goals in the energy sector until 2030: 

 Final energy consumption in 2020 and 2030 is at the same level as 
in 2010 (~32 TWh). 

 In 2030, renewable energy accounts for at least 50% of final energy 
consumption. 

 
The vision for the development of Estonia’s energy sector is to ensure 
energy supply with market-driven prices and availability for consumers in 
line with the long-term energy and climate targets of the European Union, 
while contributing to the improvement of Estonia's economic climate and 
environmental status and increased long-term competitiveness. 
 
The main goals for energy production and consumption are achieving fuel 
and electricity markets that operate in a free, unsubsidised, and open 
manner and that electricity generated from renewable sources accounts 
for 50% of domestic final electricity consumption. 
 



The long-term goal of the EU and Estonia is to achieve carbon neutrality 
in energy production by 2050. 
 
Based on the data from the past decade, we are facing a great challenge. 
In Tartu City, electricity consumption in 2010–2017 increased by 36% and 
carbon emissions from electricity consumption increased even more – by 
42%. The increase has been stable and mainly resulted from increased use 
of electricity in the private sector. Consumption of electricity in the 
municipal sector has been largely on the same level in Tartu over that 
period. 
 
Electricity has by far the greatest impact on carbon emissions in Tartu City 
out of all the types of energy. While in 2017, electricity amounted to 31% of 
the entire city’s energy consumption, it made up 74% of the city’s carbon 
emissions. Therefore, it is very important for the whole city to achieve 
efficiency gains in electricity consumption and decrease consumption in 
general and mainly to increase the share of electricity from renewable 
sources in the total energy consumption. 
Due to oil shale energy, Estonia’s electricity emission factor has been 
among the highest in Europe. The emission factor (special emission factor) 
of electricity consumption used in this energy plan is the 2017 factor 1.147 
kgCO2/kWh calculated using the residual mix calculation methodology of 
Elering AS. 
 
The indicators of Estonia’s neighbouring countries are as follows: 

Finland – 0.155 
Latvia – 0.121 
Lithuania – 0.096 
Sweden – 0.015 
 

Production of electricity in Estonia is multiple times more polluting than 
in neighbouring countries. If we manage to decrease the role of oil shale 
energy or cast oil shale aside in electricity production and bring the 
emission factor down to the EU average, we can considerably reduce 
greenhouse gas emissions in Tartu and Estonia as a whole. The 
competitiveness of oil shale energy is directly related to the prices of CO2 

emissions in the EU. CO2 prices are rising, and according to experts they 
will not fall below the current level, meaning that oil shale energy will 
become increasingly less competitive. 

 

Table 5.2. Cost of CO2 emissions per tonne in the EU 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Cost 
€/tonne 

15.2 12.9 8.1 5.8 6.5 5.9 6.75 7.35 22.3 25.9 

 
The preparation of this plan was based on the estimation that the 
electricity emission factor in 2030 will not exceed 0.7 kg per CO2 /kWh. 
 
In 2017, the Tartu City Government purchased a total of 6,405 MWh of 
green energy, including 4,275 MWh for buildings and 2,130 MWh for street 
lighting. The total energy consumption of buildings of the city 
government and street lighting in 2017 was 21,350 MWh. If the city of Tartu 
only consumes electricity from renewable sources, 14,100 tonnes of CO2 
emissions can be avoided. 
 
In 2017, the total electricity consumption of the private and public sector 
in Tartu was 316 GWh. 
 
According to AS Elering, there were 50 producers of renewable energy in 
Tartu that sold a total of 183 MWh into the grid. There is no information on 
own consumption. In addition, there may be producers who use all of their 
product and do not sell any into the grid. There is no data regarding the 
use of renewable energy in the private sector. 
Local governments can influence the use of renewable energy in several 
ways, including in the private and public sector. 
 
The municipal sector acts as a role model for the private sector by 
producing renewable energy and increasing demand on the market by 
purchasing it. The more electricity is produced from renewable sources, 
the more the electricity emission factor and emissions decrease. 
Considering that electricity is twice as expensive as heat, supporting 
local production of electricity is even more important. Energy associations 
and other business models are an important resource for achieving the 
goals. Although the city itself does not produce a considerable amount of 
energy, it can promote and support private initiative and remove 
administrative obstacles (including by granting building rights through 
plans or planning conditions) for the introduction of renewable energy. 



Carbon emissions are reduced significantly through production of 
renewable energy. The load on transmission lines and substations is 
decreased by consuming locally produced energy. 

Goals for 2030 

 Carbon emissions from consumption of electricity by the Tartu 
municipal sector (excluding water treatment) is 0 tonnes. 

 Carbon emissions from consumption of electricity by the public 
and private sector is below 179,000 tonnes of CO2 per year. 

 Inspiring the housing sector (private and apartment buildings) i.e., 
households to use 15 GWh of renewable energy that helps to 
decrease annual CO2 emissions by 16,000 tonnes. 

Priority activities in electricity 

No. Activity Responsible party Year 

1.1 
The municipal sector transitions to 
renewable energy sources 
(community agreement) 

Tartu City Government 2024 

1.2 

The private and public sectors 
transition to renewable electricity 
and thermal energy (community 
agreement)  

Tartu City Government, 
TREA 2030 

1.3 
The housing sector transitions to 
renewable electricity and thermal 
energy (community agreement)  

Tartu City Government, 
TREA 2030 

3.1 

Solar energy plants with a total 
capacity of at least 1.5 MW will be 
established for buildings owned by 
the local government 

Tartu City Government, 
TREA 

2030 

3.2 

Developing a local consumption 
scheme and business model for 
renewable energy produced in the 
Tartu area 

TREA, Tartu City 
Government 

2024 

 
 
 
 

Supporting activities in electricity 

No. Activity Responsible party Year 

 3.3 

Motivating the private and public 
sector to increase own production of 
energy with a capacity of at least 125 
MW  

TREA, Tartu City 
Government  2028 

 3.4 

Increasing the production of 
renewable energy through 
association activity. Achieving the 
establishment of renewable energy 
plants owned by energy associations 
with a capacity of at least 10 MW by 
2028 

TREA 2028 

3.5 

Conducting a research regarding 
the potential of producing solar 
energy with buildings owned by the 
local government 

Tartu City Government 2022 

 
In total, these activities enable us to save carbon emissions from electricity 
consumption in the city by 148,000 tonnes of CO2 annually. 

Gas 
Another widely used energy source that has a large impact is natural gas. 
 

Table 5.3. Consumption of natural gas in the city of Tartu 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Natural gas, 
million m³ 17  14  30  10  16  16  12  19  17 

 
In Tartu City, natural gas is mainly consumed for the production of thermal 
energy and to a lesser extent also as transport fuel (urban buses, county 
buses, private vehicles). Over the past decade, natural gas has been used 
quite consistently in the city and is dependent on the weather. 
 
The location and development perspectives of the natural gas network 
have been laid down in the Tartu comprehensive plan pursuant to the 
Natural Gas Act. If possible, joining new buildings to the district heating 
network for heat supply is preferred. In Tartu, use of local heating based 



on natural gas is only possible in areas where a district heating area has 
not been established or in buildings located in the district heating area 
that consume less than the value established by the Tartu district heating 
regulation. 

Goals 

 Consumption of natural gas (including biomethane) does not  
exceed the 2017 level. 

 The use of natural gas is gradually replaced by biomethane and  
hydrogen produced from renewable energy sources. 

 

 

Priority activities in natural gas 

No. Activity Responsible party Year 

 1.1 
The municipal sector transitions to 
renewable energy sources (community 
agreement) 

Tartu City 
Government 2024 

 1.2 
The private and public sectors transition to 
renewable electricity and thermal energy 
(community agreement)  

Tartu City 
Government, TREA 2030 

 1.3 
The housing sector transitions to 
renewable electricity and thermal energy 
(community agreement)  

Tartu City 
Government, TREA 

2030 

Hydrogen 
Hydrogen is a versatile, clean, and safe energy source material that can be 
used as fuel for energy. Hydrogen does not produce any emissions at the 
place of use, and it can be produced from (renewable) electricity and fossil 
fuels with less carbon dioxide emissions, achieving completely emission-
free energy. The use of hydrogen is increasing, as it can be stored and 
transported with great energy density in liquid or gaseous form and 
burned or used in fuel cells for producing heat and electricity. 
 

Thanks to its versatility, hydrogen has a key role in transport, industry, and 
housing, as well as storing renewable energy in large volumes, making it 
a promising solution for facing the challenges of redesigning energetics. 
 
Currently, the technologies for producing, storing, and using hydrogen are 
quite expensive, however, their price is dropping fast over time and the 
use of hydrogen is expected to rise significantly in the next decade in both 
Europe and the rest of the world. It is therefore necessary to keep up do 
date with current developments and seek possibilities for cooperation 
with the private and public sector to prioritise and apply hydrogen 
solutions. 
 
One of the most practical means of using hydrogen on a wider scale is its 
production from renewable energy (mainly solar and wind energy in 
Estonia) and use for energy recovery, heat production in local heating 
solutions, and as fuels in the transport sector (including public transport 
and various services commissioned by local governments, such as 
garbage removal, street cleaning, etc.) A local initiative group that would 
coordinate activities related to the production and use of hydrogen in the 
Tartu area is needed for developing this area. 

Synthetic fuels 
 
Several changes are needed in the European energy industry to achieve 
CO2 neutrality by 2050. The most important is terminating the use of fossil 
fuels. Transport emissions also need to be reduced. Vehicles using fossil 
fuels (e.g. petrol and diesel) must be replaced by electric vehicles. 
However, if this is not possible, for example in long-distance road haulage, 
shipping and aviation, sustainable biofuels and CO2 neutral synthetic fuels 
need to be introduced that have been produced using electricity and 
thermal energy with low carbon emissions. Hydrogen and carbon dioxide 
are mainly used for producing novel synthetic fuels. Synthetic methane 
i.e., natural gas is created by combining hydrogen and carbon dioxide and 
it can be used as fuel. This in turn can be valorised to produce liquid fuels. 
Although this technology has existed for a long time, its introduction and 
development has been mainly hindered by the high price of renewable 
energy. 
 
Carbon capture is possible for CO2 that causes problems related to climate 
change. Carbon capture enables making the production of electricity and 



heat that is based on combustion of fuels more environmentally friendly. 
Carbon capture to produce, for example, synthetic fuels may bring us one 
step closer to achieving carbon-free energetics. 

Transport fuels 
In general, the use of transport fuels in Tartu is increasing every year. The 
use of diesel fuel and natural gas (including biomethane) has increased 
significantly. The increased use of natural gas is mainly due to the larger 
number of city and county buses that use natural gas. The number of 
private vehicles using natural gas is also on the rise. 
 
Table 5.4. Transport fuels used in Tartu City (MWh) 

  Diesel Petrol Gas Electricity Total 

2010 82,614 139,892 157 74 222,737 

2017 122,207 206,934 233 109 329,482 

 
Electricity is also used in the transport sector as an energy source, mainly 
for taxis. Tartu has the largest number of electric taxis in Estonia. Since the 
percentage of electricity in transport is currently marginal, the impact of 
this energy source is not reflected in this document. 
 
Pursuant to the EU environmental policy, we see that electricity will be 
used increasingly in the transport sector, but other energy sources will 
also be added. Mainly, wider use of vehicles using hydrogen and synthetic 
fuels is expected. 
The state and local governments must foster and promote the use of 
locally produced renewable transport fuels, as it has a positive socio-
economic impact and increases energy security. 

 

Activities to support transport fuels 

No. Activity 
Responsible 

party 
Year 

3.5 
Foster the use of renewable transport fuels 
(biomethane, hydrogen, synthetic fuels, 
etc.) 

Tartu City 
Government, 

TREA 
continuous 

 

5.4 Transport 
The objective of the EU transport policy is to maintain the dynamic nature 
of the European economy by developing a modern infrastructure that 
makes travelling faster and safer and by supporting sustainable and 
digital solutions. Introduction of sustainable and innovative means of 
transport play an important role in achieving the EU’s energy and climate 
objectives. Compared to 1990, the EU must decrease emissions from the 
transport sector by 60% by 2050. 
The energy consumption and environmental impact of transport in Tartu 
has increased by a third compared to 2010, whereas energy use in the 
private sector has undergone the most rapid growth. The number of 
private vehicles in Tartu has increased consistently in the past decades. 
 
The transport objectives of the Tartu City energy and climate plan are 
as follows:                                             

 increase the percentage of sustainable modes of transport in all 
travels;                                                                                               

 reduce the use of private vehicles in city traffic; 

  establish an infrastructure required for active mobility; 

 ensure safety of mobility; 

 develop public transport that is separated from the rest of traffic, is 
fast, and has minimal environmental impact; 

 better coherence of modes of transport; 

 bring services closer to the people; 

 innovative development of services. 
 

As a result of the action plan, the percentage of sustainable modes of 
travel will amount to approximately 60% of all daily mobility in the city.   

 



 

 

 2003 2008 2009 2013 2018 2030 2040 

 
45% 41% 36% 28.5% 21.5% 22% 22% 

 
- - 4.5% 9% 8% 17% 26% 

 
25% 22% 31% 21.5% 21.5% 22% 23% 

 
30% 37% 28.5% 41% 46% 35% 25% 

  - - - - 3% 4% 4% 

+ 

 

45% 41% 40.5% 37.5% 29.5% 39% 48% 

Figure 5.1: Distribution and prognosis of modes of travel until 2040 

Note: mode of travel ‘Other’ includes different means of transport, e.g. scooter, 
skateboard, moped, etc. 

Compared to 2010, cross-border traffic caused by urban sprawl has 
increased significantly. According to the report of the Tartu City traffic load 
study conducted by Stratum OÜ in 2017, traffic load in suburbia has 
increased by more than a tenfold over the past 30 years and is still on the 
rise. 
 

 

                          Suburban area                                          Centre 

Figure 5.2: Developments in Tartu traffic load in 1993–2017 (multiplication 
compared to the 1993 value) during the evening rush hour, total of both traffic 
directions 

 
Although the energy efficiency of vehicles increases every year, the ever-
growing number of private vehicles causes a rise in greenhouse gas 
emissions. This creates a challenge for promoting sustainable transport 
and achieving the city’s strategic goals. 
 
Table 5.5. Energy use and emission in Tartu private transport in 2010 and 2017 and 
prognosis for 2030. Data: Estonian Road Administration and National Bureau of 
Statistics 

 2010 2017 2030 

Energy consumption 
(GWh/mln km) 

0.906 0.842 0.723 

Carbon emissions (kg CO2/km) 0.234 0.214 0.178 

 
In 2018, the Tartu City Government commissioned a study to map the 
modes of travel preferred by residents of Tartu City and its nearby areas. 
The study was meant to provide an overview of the daily mobility habits of 
people and the factors that influence them. The outcomes of the study 
indicate modes of travel the residents of the city and its surrounding areas 

45%
41% 41%

38%

30%

39%

48%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2003 2008 2009 2013 2018 2030 2040

Walking Cycling Other PT Car Walking+Cycling



would prefer if there were better conditions for public transport, walking, 
and cycling. 
 

 

 

Figure 5.3: Preferred modes of travel of residents in the Tartu area 

 

If all the suitable preconditions were met, 

 residents of Tartu would prefer cycling, 

 residents of the areas surrounding Tartu would prefer public 
transport. 

 
The main obstacles to cycling are: 

 weather, 

 road safety; 

 lack of suitable cycle and pedestrian tracks; 

 lack of bicycle parking facilities. 
 

The main obstacles to using public transport are: 

 the frequency of public transport; 

 lack of suitable routes; 

 the possibility to arrive and leave at a suitable time (especially in the  
   near vicinity of Tartu). 

 
An important thing to note regarding car use is that in more than half the 
cases in Tartu, most trips are taken alone. Car use could primarily be 
reduced by better cycle and pedestrian paths (mainly important to 
residents of the City of Tartu), faster public transport connections 
(important to people who live in the vicinity of Tartu), and suitable public 
transport routes (important to people who live in the surrounding areas). 
Compared to the residents of the city, people who live in the surrounding 
areas also find it important that their children and other family members 
can travel independently and there are a joint ticket system, better ‘Park 
and walk” solutions, and better ‘Park and travel’ conditions. 

Walking 
Increased traffic density caused by motorisation has had a negative 
impact on the pedestrians’ sense of security. Conditions and possibilities 
of active mobility need to be improved by increasing safety and road 
quality. In addition, activities of the action plan help to acknowledge the 
possibilities and preferences of active mobility among residents of the city 
and its surrounding areas. 
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In the course of implementing the Action Plan, the share of walking in all 
mobility in Tartu City will rise to 22% by 2030 and will then stay on at least 
this level. 

Cycling 
In this energy and climate action plan, cycling means cycling, electric 
cycling and other electric vehicles such as skateboards, electric scooters, 
etc. 
 
Cycling is the most preferred mode of travel among Tartu residents 
(outcome of the mobility study conducted in 2018) and its popularity is 
constantly increasing, however, conditions for it are inconsistent. Some of 
the bike paths are in poor condition, fragmented and poorly marked and 
do not form a functioning unit that would enable to move quickly 
between different districts. Development of shared cycle and pedestrian 
tracks creates artificial boundaries between faster road users (bicycles, 
roller blades) and road capacity and endangers pedestrians, especially the 
most vulnerable groups such as children, the elderly, and people with 
impaired physical mobility. 
 
Implementation of the action plan enables to use bicycles for fast mobility 
in the city. This reduces car use, fuel consumption, and carbon emission. It 
is important to create a fast network of bike paths between districts and 
connect the bike paths surrounding the city with the city centre. 
 
In the first stage of creating a comprehensive network of bike paths, the 
area between the railway and River Emajõgi will be connected from the 
Tähtvere District to the Ropka District through Narva maantee and Riia 
Streets from the city centre to the city’s border. The necessary connections 
in the rest of the city and with the surrounding areas will be created in the 
second stage. 
 

 

Figure 5.4: Area where the 1st stage of the comprehensive network of bike paths 
will be established. 

 
In June 2019, Tartu City launched the city-wide bike share service that 
includes 69 parking areas and 750 bikes (500 of which are electric bikes 
and 250 are regular bikes). The first year of the bike share was successful. 
Over 2,000,000 kilometres were covered with the bike share bikes and 
more than 800,000 trips were made. In the coming years, the bike share 
service is planned to be extended to the areas surrounding the city and 
the number of parking areas inside the city will be increased. 
 
In the course of implementing the Action Plan, the share of bike traffic will 
increase to 17% of all traffic by 2030 and to 26% by 2040. 

E-mobility 
Emission-free electric transport using electricity produced from 
renewable energy sources helps to reduce emission in the city. Electric 
vehicles have great potential for the city’s public transport, goods logistics, 
and fleet vehicles. The network of fast chargers for electric vehicles will be 
expanded. So-called slow chargers will be installed in residential areas and 
parking lots. The development of e-mobility will introduce energy 



technologies that support it, including the use of hydrogen as fuel, using 
fuel elements and supercapacitors in vehicles. 

Public transport 
In 2019, Tartu updated its public transport network and introduced new 
low-floor buses that use renewable energy (biomethane). The upgrade 
had a positive impact on the usability of public transport: the number of 
passengers in public transport increased by approximately 10% by the 
beginning of 2020. At the time of preparing the action plan, there is no 
exact information on how the updated transport network has impacted 
cross-border mobility and what the share of commuters among daily bus 
users is. 
 
Tartu has set the goal of increasing the usability of public transport both 
among the residents and visitors. To achieve this, public transport must 
be a convenient, fast, and safe mode of travel that would ensure access to 
all the services provided by the city. New public services (e.g., school bus, 
transport-on-demand, etc.) need to be developed for better connection 
between the outskirts and the city. These new services must be safe and 
enable independent, convenient, and fast daily mobility for children and 
the elderly. Public transport plays an important role in connecting 
different modes of travel. As a result, vehicles used in public transport 
must meet high requirements (including requirements of users with 
special needs, notification of passengers of next stops, information about 
layover options, etc.) The Tartu public transport service is developed 
alongside suburban, regional, national, and international public transport 
services. Public transport uses carbon-neutral and emission free energy 
source materials such as biogas, electricity produced from renewable 
energy sources, or hydrogen. 
 
In the course of implementing the Action Plan, the share of public 
transport will increase to 22% of all traffic by 2030 and to 23% by 2040. 

Private transport 
Increased motorisation has caused problems in Tartu City traffic. This 
trend and the problems accompanying it are on the rise. Compared to 
other road users, cars take up a disproportionate share of the streets and 
restrict the movement of cyclists, pedestrians and public transport, as well 
as street maintenance. The ever-increasing need for parking spaces 
reduces the attractiveness of the cityscape and turns private courtyards 

from recreational areas into parking lots. Pedestrians and cyclists perceive 
traffic unsafe due to increased car traffic and that in turn makes road users 
more reluctant to choose active mobility inside the city. 
 
Wide streets and convenient parking options favour the use of private 
vehicles. 

 

               Mileage (million km)                      The number of private cars per            
1000 inh. 

Figure 5.5. Number of passenger cars per thousand residents and kilometres 
travelled in Tartu City 

 

Table 5.6. Ratio of passenger cars per thousand residents and kilometres travelled 
with private vehicles in Tartu City. Data: Estonian Road Administration and 
National Bureau of Statistics 

 2011 2012 2014 2016 2018 

Number of vehicles  366  383  392  454  466  

Million km travelled  294  315  344  375  408 

 
Technical developments in the car industry in the coming decade are 
mainly focused on the development of electric and autonomous vehicles. 
It is important to take these changes into account to achieve the 



objectives of the energy and climate action plan and guide and support 
the development of the relevant infrastructure. In addition, the city has 
influence over the development of the vehicle fleet (parking, traffic 
restrictions, etc.) to achieve these goals. Clear preference must be given to 
vehicles using renewable energy. The trend of prohibiting the use of 
vehicles with diesel engines in large cities in Europe causes a price drop of 
diesel cars on the market. The absence of a car tax and the low diesel fuel 
tax in Estonia increase the possibility that the number of diesel vehicles in 
the Tartu City vehicle fleet will rise. This could increase the negative impact 
of motorisation on the environment and air quality even further. 
 
The action plan aims to decrease car use. As a result of the planned 
activities, the share of light traffic and the use of public transport will 
increase, and car use will decrease. 
 
In the course of implementing the Action Plan, the share of car transport 
will decrease to 35% of all traffic by 2030 and to 25% by 2040. 

Combined mobility (multi-modality) 
 
The continued problem with cross-border mobility is lack of diversity. 
Separate public transport systems in the city and county and lack of ‘Park 
and travel’ and ‘Park and walk’ solutions in the outskirts do not favour the 
use of sustainable modes of travel. 
 
The objective of the action plan is to propose activities for combining the 
different modes of travel. We need to create a mobility model that would 
better serve the needs of the people and decrease car use. By combining 
various modes of travel and services, this mobility model allows to utilise 
the pros of each mode of travel and overcome their cons. 
 
One key activity in the action plan is establishing mobility centres in the 
outskirts and city centre. The mobility centres enable to seamlessly switch 
between various modes of travel. The centres provide relevant support 
services such as a safe waiting area that is open 24 hours, services for 
planning a journey and purchasing tickets, parcel terminals, tourism 
information, etc. 
 

Fast public transport services 
Cross-border fast and independent public transport services will be 
developed to increase the quality of public transport. Such public 
transport connections can ensure that the public transport service is of 
high quality and fast irrespective of the current inconsistent street 
capacity and space taken up by cars and offer a good alternative to 
passenger cars in daily commute. We hope that these mobility centres 
support the fast public transport solutions that are being planned. 

Sharing economy, new mobility services and business models 
 
Globally, sharing economy is one of the most rapidly developing forms of 
economy that is changing the functioning and meaning of our current 
economic environment. Although the total volumes of sharing economy 
are currently small compared to the regular economy, this field has a lot 
of potential, it is rapidly growing and is gaining a significant market share 
in the transport sector as well. A good example is ride sharing in private 
vehicles, car-sharing (including short-term rent) and sharing of electric 
vehicles (e.g., scooters). At the same time, many people have personal 
vehicles (passenger cars, mopeds, bicycles, etc.) that they do not use daily 
and that could be used by other people. Although shared services should 
be provided by the private sector, the city can support them and promote 
the development of shared services (e.g., creating charging points for 
electric vehicles, designated parking areas in the public space, promotion 
activities, etc.) 
 
One area that is virtually non-existent in Estonia but can be promoted by 
local governments is Mobility as a Service (MaaS) type of services. The 
development of MaaS services would improve mobility options for people, 
decrease the environmental impact of transport, make door-to-door 
mobility more affordable, and foster innovation in the private sector. In 
addition, introduction of a MaaS mobility service enables the public sector 
to use this platform for providing flexible and personalised 
solutions/services such as social transport, school transport, etc. in 
addition to convenient public transport services. All these services must 
provide a fast and convenient alternative to using a personal vehicle. 
 
 



 

Mobility goals 
Reducing emissions in the transport sector largely depends on how we 
manage to connect the areas surrounding the city with fast and 
sustainable transport solutions and provide their residents with a safe 
mode of travel that would be a competitive alternative to using a private 
vehicle. 
 
On average, cross-border mobility in 2020 amounted to 93,000 vehicles 
per day and 2,790,000 vehicles per month. To achieve the goals of this 
action plan, the number of vehicles in cross-border mobility should be 
decreased by at least 35% by 2030. As the activities planned to reduce 
carbon emissions in the transport sector will be implemented over 10 
years, the use of vehicles is expected to slow down until 2024 and start to 
decrease as from 2025. 
 
Table 5.7. Car traffic density on the city border 

  2020 2024 2028 2030 

Day 93,000 93,000 74,400 60,450 

Week 651,000 651,000 520,800 423,150 

Month (30 days) 2,790,000 2,790,000 2,232,000 1,813,500 

Change compared to 
2020 

0% 0% -20% -35% 

Change compared to 
annual average 

0% 0% -5% 7.5% 

 
 
 
 
 
 
 
 
 

In the transport sector, the action plan is focused on achieving five 
main strategic goals:  
 

 walking, cycling and use of public transport increase; 

 car use decreases; 

 the outskirts are connected to the city through sustainable  
transport solutions; 

 mobility centres are connected by various modes of transport; 

 transport plans are connected to climate, energy, environment,  
health, and economy plans. 

 

 

 

 



Priority activities in transport 

No. Activity Responsible party Year 

1.1 
The municipal sector transitions to 
renewable energy (community 
agreement) 

Tartu City 
Government 

2024 

4.1 

Pursuant to the comprehensive plan, 
designing new and existing streets 
shall ensure a high-level network of 
pedestrian and bike paths, even if this 
means developing carriageways on a 
lower baseline level. 

Tartu City 
Government 

Continuous 

4.2 

Planning and development of 
infrastructure is based on the 
principle of improving connections of 
sustainable modes of travel in cross-
border mobility 

Tartu City 
Government 

Continuous 

4.3 

Local mobility centres are created in 
the remote regions of the city to 
improve transport connections (at 
least two centres will be created in 
the most important locations on the 
city’s border) 

Tartu City 
Government 

Continuous 

4.4 
Seek opportunities to create public 
transport lanes on the main streets of 
public transport. 

Tartu City 
Government 

Continuous 

4.5 
The city’s public transport services are 
expanded into surrounding areas 

Tartu City 
Government, 

neighbouring local 
governments 

Continuous 

4.6 
Combine the public transport 
systems of the city and county 

Tartu City 
Government, 

Tartumaa 
ühistranspordikeskus

, the Transport 
Administration, 

neighbouring local 
governments 

Continuous 

4.7 

Establish a comprehensive network of 
bike paths.  
Step 1: The Emajõgi River region, 
Kroonuaia Bridge, Näituse Street, port 
railway 

Tartu City 
Government 

2024 

4.8 
Establish a comprehensive network of 
bike paths. 
Step 2: the rest of the city 

Tartu City 
Government 

2028 

4.9 Expand the bike share service to the 
areas surrounding the city 

Tartu City 
Government, 

neighbouring local 
governments 

Continuous 

4.10 Widen the network of parking areas 
for the shared bikes in the city 

Tartu City 
Government 

Continuous 

 
 

Activities to support transport 

No. Activity Responsible party Year 

4.11 Organisation of traffic monitoring 
and data collection 

Tartu City 
Government 

Continuous 

4.12 

Cooperation with providers of 
mobility services to use renewable 
energy in the city’s transport (taxi, 
share service, transport-on-
demand, rental service, etc.) 

Tartu City 
Government Continuous 

4.14 
Joint ticket system and journey 
planning solution for public 
mobility services 

Tartu City 
Government 

Continuous 

4.15 A mobility centre is established in 
the city centre 

Tartu City 
Government 

2028 

4.16 

Support new transport solutions 
(e.g., school bus, transport-on-
demand, car share, community 
ride sharing) 

Tartu City 
Government, private 

sector 
Continuous 

4.17 

Create an area that favours light 
transport and can be accessed by 
car in the city centre (area: Soola, 
Lai, Narva mnt and Ülikooli Streets) 

Tartu City 
Government 

2030 

4.18 
Change the parking arrangement 
in areas where it restricts foot and 
bike traffic 

Tartu City 
Government Continuous 



4.19 

Create an environment that 
favours walking and biking in 
areas surrounding educational 
institutions 

Tartu City 
Government, TREA 

Continuous 

4.20 

The real-time public transport 
information system covers most of 
the city and is extended to the 
nearest rural municipalities 

Tartu City 
Government 

Continuous 

4.21 

The design of the cityscape is 
based on enabling fast public 
transport connections (e.g., rail 
transport), considering other 
sustainable modes of travel 

Tartu City 
Government Continuous 

4.22 
Support the development of 
mobility plans in institutions 

Tartu City 
Government 

Continuous 

4.23 
Increase the speed and frequency 
of railway connections in the Tartu 
area 

Ministries, Estonian 
Railways Ltd, Elron 

Tartu City 
Government  

Continuous 

4.24 

Prepare proposals for the state to 
stimulate the transition to electric 
transport both in the public and 
private sector. 

Tartu City 
Government 

2022 

 
Activities required to achieve the transport objectives have been specified 
in the two strategic documents annexed to the action plan: Tartu Bicycle 
Traffic Strategic Action Plan 2020–2040 and Development Plan for 
Regional Public Transport and Multi-Modal Transportation Solutions. 
 
In the course of implementing the action plan, CO2 emissions from public 
transport will be decreased by 15% by 2030 compared to 2010. 

 

 
 
 
 
 
 
 



5.5 The residential sector 

Consumption of heat and electricity in Tartu residences 
Energy consumption of buildings is interpreted as energy consumption 
by humans. The action plan focuses on energy consumption in buildings 
and does not account for energy consumption or emissions related to 
building, renovating, or demolishing a building. 
 
In 2017, the surface area of residential buildings in Tartu amounted to 1,960 
000 m2. It has increased annually by 4.1% compared to 2010. In the same 
period, 14.7% of the surface area of residential buildings was renovated or 
reconstructed. 
 
Energy consumption remained on the same level in that period. 
Considering the 4.4% increase in the surface area of residential buildings, 
consumption per square metre decreased by 3.5%. CO2 emission 
decreased by 10%. This was achieved by replacing natural gas with district 
heating in thermal energy supply and reducing the emission factor of 
district heating. 
 
Electricity consumption in households increased by 4.6%. This was likely 
due to electricity-based ventilation and other equipment in new and 
renovated buildings. Wider use of electronics also plays a part in this. CO2 
emissions also increased alongside electricity consumption, as the 
electricity emission factor changed from 1.09 tCO2/MWh in 2010 to 1.147 
tCO2/MWh in 2017. 
 
District heating in Tartu City is among the most environmentally friendly 
and advanced ones in Europe. As a result, CO2 emissions from electricity 
consumption vastly overweighs thermal energy consumption (figure 5.13). 
Renovation of buildings aims to achieve more than just energy and 
environmental savings. Above all, the goal is to ensure proper indoor 
climate and create a better living environment. The best solutions for 
ensuring good indoor climate with the lowest resource consumption and 
environmental impact should be ensured in renovations. It is equally 
important to promote the production of renewable energy in Tartu and in 
Estonia, as it decreases the total environmental impact of electricity 
consumed in homes. 

 
Table 5.8. Energy consumption and emissions of apartment buildings in Tartu 
(energy quantities have been normalised and reduced to degree days pursuant to 
the methodology used in Estonia) 

 2010 2017 Change Chang
e (%) 

Living space in apartment 
buildings, m² 

1,879,000 1,960,000 81,000 4% 

Normalised consumption, MWh 373,156 374,438 1,282 0% 

incl.         

Electricity, MWh 112,900 118,100 5,200 5% 

District heating and fuels, MWh 284,000 256,057 -27,943 -10% 

incl. natural gas, MWh 113,000 95,000 -18,000 -16% 

CO2 emission, tCO2 190,596 184,900 -5,696 -3% 

incl.          

CO2 emission from electricity 123,000 135,000 12,000 10% 

CO2 emission from thermal 
energy 

67,596 49,900 -17,696 -13% 

 

Figure 5.6. Emissions from energy sources of the Tartu residential sector (CO2 
emissions) 
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Reducing greenhouse gas emissions in Tartu residences by 2030 
The Government Office commissioned SEI Tallinn and Finantsakadeemia 
OÜ to prepare the document Analysis of Possibilities for Increasing 
Estonia’s Climate Ambition that enables to calculate Tartu’s potential to 
reduce greenhouse gas emissions if the emission factors remain the same. 
The document presents the total area of buildings with various purposes 
in the country and the volume of emissions that could be decreased by 
2030 for each type of building, considering actual construction rate and 
capacity. By calculating the drop in emissions per square kilometre based 
on this and correcting the results to match the volumes of buildings in 
Tartu, we get Tartu’s potential. 

 

Table 5.8. Potential for decreasing the carbon emission from buildings in Tartu 
City 

Building type Net area 
Renovation of 

minimum 
class C 

buildings 

CO2 
decrease 
tCO2/m² 

CO2 decrease 
tCO2 

Apartment 
buildings 

1,960,000 50% 0.03 29,400 

Private homes 1,030,000 40% 0.062 25,500 

TOTAL 2,990,000     59,920 

 
Therefore, annual CO2 emissions in Tartu could be reduced by 60,000 
tonnes by renovation alone. Currently, about 5% of all the apartment 
buildings in the city have been renovated. Approximately 500 private 
homes have been renovated with KredEx support. There is no information 
on buildings renovated without the grant. 
 
One of the main initiatives of the European Green Deal is the Renovation 
Wave that aims to double the number of energy-efficient renovations over 
the next decade. To achieve these goals and make maximum use of the 
allocated resources, the Tartu City Government and the Tartu Regional 
Energy Agency play an important role in supporting apartment and 
private house owners in Tartu. A renovation support centre based on the 
Tartu Regional Energy Agency will be established to boost renovation 
activity in Tartu. Its task is to mainly support the renovation of buildings in 
the residential sector from planning to post-renovation fine-tuning and 
consultation of residents. 

 
Tartu wishes to participate in the New European Bauhaus initiative to 
improve Tartu and its living environment with the help of the Renovation 
Wave. This is a creative and interdisciplinary initiative to establish a venue 
for shaping future lifestyles where art, culture, social inclusion, science, 
and technology interact with one another. This brings the Green Deal to 
our living environment, making it sustainable, enriching, inclusive, and 
accessible. 

Priority activities in the residential sector 

No. Activity Responsible party Year 

1.3 
The housing sector transitions to renewable 
electricity and thermal energy (community 
agreement) 

Tartu City 
Government, TREA, 

TarKül 
2024 

 5.1 
Develop financing opportunities and schemes 
for renovating residences 

TREA, KredEx, 
Tartu City 

Government 
2021 

 5.2 
Renovate 50% of apartment buildings (980,000 
m2) 

Apartment 
associations 2030 

 5.3 Renovate 40% of private houses (412,000 m2) 
Owners of private 

houses 
2030 

 

Supporting activities in the residential sector 

No. Activity Responsible 
party 

Year 

 5.4 
Establish renovation support centres based on 
TREA 

TREA 2021 

5.5 

Map application for production options of and 
limitations to renewable energy (specifying the 
data and conducting additional research, if 
necessary, including analysis of potential use of 
geothermal heat pumps) 

Tartu City 
Government 

 
2023 

 
 



5.6 The municipal sector 
Provision of public services in Tartu has become more energy efficient. 
Energy consumption in buildings of the Tartu City Government and 
buildings managed by it has decreased. 
Table 5.9. Energy consumption by municipal buildings in Tartu reduced to a base 
year (unit MWh) 

 2010 2017 Change Change (%) 

Thermal energy MWh/y 43,774 36,489 -7,285 -17% 

Electricity MWh/y 12,757 12,755 -2 0% 

Thermal energy tCO2 6,960 4,305 -2,655 -38% 

Electricity tCO2 13,905 14,630 725 5% 

TOTAL energy 56,531 49,244 -7,287 -13% 

TOTAL emission 20,865 18,935 -1,930 -9% 

 
Emissions from thermal energy and fuels have decreased by 38% which is 
a significant result. There has been no change in emissions with regards 
to electricity consumption. At the same time, it should be noted that 
emissions have mainly decreased due to reduced emission factors which 
in turn depends on the calculation method. 

 

Table 5.10. Decreasing carbon emissions from municipal buildings in Tartu (unit 
tCO2) 

Building type Net area Renovated by 2030 (%) Decreased emission 2030 

School buildings 153,400 40% 3,900 

Administrative 
buildings 

29,300 20% 500 

Preschools 62,800 40% 290 

Other buildings 38,800 25% 330 

TOTAL   5,020 

 
 

Street lighting 
Street lighting is an essential part of the city’s environment and safety. The 
share of energy efficient and easily controlled LED lights has consistently 
grown in Tartu thanks to various projects and grants but also the 
significant drop in the price of this technology. Streetlights are replaced 
by economical LED lights. The number of streetlights has increased owing 
to new streets, cycle and pedestrian tracks, and the administrative reform. 
Table 5.1 provides a more detailed overview. 
 
Table 5.11. Energy consumption by street lighting in Tartu 

Year LED 
lights 

Non-
LED 

lights 
Total 

Percentage 
of LED 

lights (%) 

Annual energy 
consumption, 

MWh 

Energy 
consumption 

per light, 
kWh/vp 

2010 - - 11,500 - 7,456 648 

2014 632 10,915 11,547 5.50% 7,361 637 

2017 1,550 11,242 12,792 12.10% 7,100 531 

2019 3,062 10,942 14,004 21.90% 6,810 486 

including 
the city area 

2,991 10,667 13,658 21.90% 6,665 488 

including 
the former 
Tähtvere 
rural 
municipality 

71 275 346 20.50% 145 419 

 

The current pace of transitioning to more sustainable lighting sources in 
Tartu should be maintained and most of the lights should be energy 
efficient and remotely controlled by 2030 (controlling is based on 
switchboard, line, or light). Projects to upgrade street lighting have quite 
a long payback period, since in most cases depreciated light posts and 



cables also need to be reconstructed in addition to switching out the 
lights. However, upgrading street lighting and its infrastructure cannot be 
avoided in the next decade. 

 

Table 5.12. Energy consumption and emission of water treatment in Tartu 

  2010 2017 2030 Change Change (%) 

Energy, MWh 11,144 9,290 11,800 + 2,510 +27% 

Emission, t CO2  10,587 8,836 8,979 + 143 +1.6% 

 
In 2017, the water treatment company AS Tartu Veevärk purchased 7603 
MWh of electricity from the grid and produced 706 MWh of electricity 
from biogas for its own consumption. It sold no electricity into the grid. If 
AS Tartu Veevärk purchased the required electricity with a green 
certificate, they could reduce their CO2 emissions by further 10,600 tonnes. 
AS Tartu Veevärk is implementing several development projects related 
to improving the quality of drinking water and environmental 
requirements for wastewater treatment: the Kobrulehe drinking water 
treatment will be added in 2021 and the Staadioni drinking water 
treatment in 2024 (reverse osmosis) and sewage sludge drying will begin 
in 2027. All these activities increase energy consumption in water 
treatment. Irrespective of this, carbon emissions can still be reduced in the 
sector by using renewable energy. The water treatment company is 
systemically striving to minimise energy use and carbon emissions. 

Priority activities in the municipal sector 

No. Activity Responsible party Year 

1.1 
The municipal sector transitions to 
renewable energy sources (community 
agreement) 

Tartu City 
Government, 

TREA 
2024 

 6.1 

Transition to 100% economical LED 
lights in street lighting and introduce a 
modern system of controlling street 
lighting 

Tartu City 
Government 

continuous 

 3.1 

Solar energy plants with a total 
capacity of at least 1.5 MW will be 
established for buildings owned by the 
local government 

Tartu City 
Government, 

TREA 
2030 

 
 

Activities to support the municipal sector 

No. Activity 
Responsible 

party 
Year 

6.3 
Establish an energy management system for 
Tartu 

Tartu City 
Government 2022 

6.4 Renovation of municipal buildings 
Tartu City 

Government continuous 

6.5 
Share data collected in the course of 
implementing the climate action plan and 
grant research institutions access to it 

Tartu City 
Government continuous 

6.6 
Participation in research and development 
projects in cooperation with research 
institutions and companies in Tartu and Estonia 

Tartu City 
Government 

continuous 

 

Energy management 
Energy management is an activity for conscious and planned use of 
energy that ensures optimal use of energy and resources to improve the 
quality of the living environment in an area, institution, or building. Energy 
management comprises governance, data management, and monitoring 
activities. 
 
Tartu City has introduced the Internet of things (IoT) solution Cumulocity 
in the framework of the SmartEnCity project. By using HTML protocols, the 
system enables to register events, save indicators and alarms, and 
manage simpler and more complex systems. This is a great basis for 
establishing an energy management system for Tartu City and measuring 
the achievement of the Tartu Energy 2030 objectives. The platform was 
interfaced with data stores of energy providers in 2019, enabling to gain 
an overview of the consumption of thermal energy and electricity in 



buildings owned by the Tartu City Government. The platform is also used 
for traffic counting on the city’s border and in significant junctions. 
 
The next objective is to reach a new level in energy management – real-
time energy management. The existing systems (above all, the 
Cumulocity platform) make it technically feasible. To achieve this 
objective, the Tartu City Government joined two international projects in 
2020: EnergyAudit and Microgrids. The goal of these projects is to develop 
real-time management solutions for the interior climate and energy use 
of buildings and create local area networks for electricity with local energy 
trading. In the future, experiences gained from the projects and solutions 
developed in the course of the projects can be used both in municipal 
buildings and the entire city. 
A significant set of data describing energy consumption, emissions of 
greenhouse gases, car traffic, bike traffic, air quality, and the general 
behaviour of Tartu residents is collected in the course of implementing 
Tartu Energy 2030 and measuring its outcomes. It is important to share 
the collected data with research institutions, companies, and interested 
residents to conduct research studies and develop new services. An 
important aspect of energy management is designing a cost-effective and 
energy-efficient infrastructure. There are various methodologies and 
technological solutions (e.g., PropTech, etc.) for such evaluations that 
should be considered in evaluating infrastructure investments. 

Cooperation in research and development 
The Tartu City Government has participated in several research and 
development projects funded by the European Commission. The 
SmartEnCity project is the most significant and has the largest impact. It 
was used to renovate 18 apartment buildings, establish a cooling plant and 
the bike share service, install chargers for electric cars, and modernise 
street lighting. 
 
Participation in research and development projects is a good way to 
strengthen cooperation between the Tartu City Government and 
universities in Tartu and support the development of green and smart 
entrepreneurship in Tartu. Tartu should participate in various European 
initiatives and partnerships to strengthen cooperation in research and 
development and reach the city’s climate objectives. Examples of such 
initiatives and partnerships are: 

 100 Climate-neutral Cities by 2030, 

 Driving Urban Transition to a Sustainable Future, 

 European Bauhaus. 

Public transport 
Public transport constitutes a significant part of the energy consumption 
in the municipal sector. The action plan covers the organisation and 
environmental impact of public transport in sub-section 5.4 Transport. 

 

5.7 Waste management 

Waste and circular economy 
Waste is the last part of the general consumption cycle. All materials used 
in manufacturing products and providing services go through life cycles 
and inevitably end up as waste. Waste management determines the 
further environmental impact of these materials. Environmental impact 
depends on various factors: the composition of the materials, waste 
management processes, volume and characteristics of the handled 
materials, energy intensity of the management process, and energy 
source materials used for it. It is important to develop waste management 
in a way that minimises the short- and long-term environmental impact 
of the handled materials and the management process. 
 

On average, 343,793 tonnes of waste per year were collected from the 
territories of Tartu and the former Tähtvere rural municipality in 2015–2017. 
In this period, waste collected from the territory of the former Tähtvere 
rural municipality amounted to 17% of the collected waste on average. The 
amount of collected waste has not significantly changed as from 2014. 91% 
of all collected waste originates from companies. Approximately 9% of 
waste is collected from households. 
 
The largest share (50–60%) is made up of construction waste, the share of 
municipal waste is c. 10-15%. 



 

                     Enterprises                                   Private households 
Figure 5.7. Waste collected in 2013–2017 in Tartu City and the former Tähtvere rural 
municipality (source: The Environmental Agency) 

In developing waste management, main attention and efforts should be 
on decreasing the generation of waste and separate waste collection with 
the aim of recycling it. Promoting separate waste collection and making if 
more efficient enables to decrease the negative environmental impact 
caused by waste. 
In November 2019, the Tartu City Council adopted the Tartu City waste 
management plan for 2020–2024. 
 
Pursuant to the plan, the most important activities for avoiding and 
reducing waste generation are raising the awareness of residents and 
increased waste sorting at the source, development of waste 
management centres, and promotion of circular and repairs-based 
economy. 
 
The strategic goals of Tartu City for 2020–2024 are: 

 Avoid and reduce waste generation. 

 Recycle waste or reuse it in another way to the maximum extent. 

 Decrease the environmental risk caused by waste, among other 
things by making monitoring and supervision more efficient. 

55% of municipal waste shall be recycled in Estonia by 2025. In 2018, this 
indicator was nearly 31% in Tartu. 

The main tasks for reducing emissions 
The total volume of waste has been growing over the years. This is mainly 
caused by people’s habit of consuming ever more packaged goods. 
 

According to the prognosis of the Statistical Office, the population of Tartu 
will be 101,639 in 2024. The population of the Tartu urban area is also 
increasing. Considering the growing number of people and general 
upward trend of waste generation, certain increase in waste generation 
can be expected in Tartu City in 2020–2024. 

 

 

 

Figure 5.8. Waste generation in Tartu City and the former Tähtvere rural 
municipality per person in tonnes in 2004–2017 and waste generation trend until 
2024. Source: Statistical Office, the Environmental Agency) 

The wider objective of the European Union in waste management is to 
move towards a society that recycles waste. To achieve this, waste 
management is based on the following waste hierarchy (figure 5.9): avoid 
waste generation, reuse generated waste, recycle the waste as materials 
or energy, and dispose in a landfill (the last step). 
 

 

Figure 5.9. Waste hierarchy 



Pursuant to the waste management plan of Tartu City, one of the most 
important objectives is to decrease the share of mixed municipal waste in 
the total volume of municipal waste. The waste management plan 
provides for recycling 55% of municipal waste of the total volume of 
municipal waste by 2025 and 60% by 2030. 
 
The first and main objective of the city’s waste management policy is to 
avoid waste generation to the maximum extent. The residents whose 
awareness and consumption habits largely determine the reduction of 
packaging, food, and other municipal waste play the key role in avoiding 
municipal waste generation. In turn, the local government plays an 
important role in raising the awareness of residents and creating 
favourable conditions. The best results in raising awareness among 
consumers and implementing measures to reduce waste generation are 
achieved through regional cooperation between local governments, 
undertakings, and third sector organisations engaged in avoiding waste 
generation. In addition to continuous awareness-raising, the availability of 
reuse centres and various services (e.g., clothing and shoe repair, etc.) and 
other community initiatives (e.g., the food bank) play an important role in 
reducing waste generation. Community workshops and third sector 
organisations that contribute to increasing the value of products and 
materials play an important role in extending the life cycle of products. 
Information on such service providers should be collected. The possibility 
to provide feedback to and assess the quality of the services increases the 
added value. 

Priority activities in waste management 
No. Activity Responsible party Year 

1.1 
The municipal sector transitions to 
renewable energy sources 
(community agreement) 

Tartu City 
Government 2024 

7.1 
Establish a third waste management 
centre in Tartu 

Tartu City 
Government 

2025 

7.2 
Raise awareness of the population on 
avoiding waste generation, sorting 
waste, and recycling 

Tartu City 
Government continuous 

7.3 Increase the effectiveness of sorting 
waste 

Tartu City 
Government 

continuous 

 

 

 

Activities to support waste management 

No. Activity Responsible party Year 

7.4 
Impose the requirement to collect waste 
by type in public events 

Tartu City 
Government 

2021 

7.5 Collect packaging waste locally 
Tartu City 

Government 
2022 

7.6 Support community workshops 
Tartu City 

Government 
continuous 

7.7 
Map production residues of 
undertakings in the Tartu area with the 
purpose of reusing it 

Tartu City 
Government 

2025 

 



CO2 emissions from waste management were not accounted for in 
preparation of this action plan, as its impact is usually indirect (CO2 
efficiency gains from waste transport, recycling, etc.) and it is difficult to 
assess the extent of the impact. 
 
 

6 Climate change adaptation 
 
In addition to mitigating the impact of climate change, Tartu and its 
residents inevitably have to adapt to climate change. This chapter 
describes the objectives and activities for the adaptation based on the 
climate risks and analysis of damages to the city and its residents. The 
methodology is based on the guidelines and methods of the Covenant of 
Mayors for Climate and Energy. Although Tartu City has no sectoral plan 
for climate change adaptation, the needs and measures for adaptation 
have been described in the development plan of Tartu City, the 
comprehensive plan, and Tartu City development plan for public water 
supply and sewerage system. 
 
The main objective of climate change adaptation is to increase the 
resilience and adaptability of Tartu City to climate change. Adaptation 
measures depend on risks related to the climate and options for 
mitigating them. In addition, Tartu must support the implementation of 
the national adaptation plan and plans and activities of its neighbouring 
local governments that are related to climate change adaptation. 
 

 

 

6.1 Climate risks 
A climate dataset was put together to evaluate climate risks and ascertain 
the possible damages and negative aspects. The risks were evaluated 
pursuant to the criteria of dangerous weather phenomena relevant to 
Estonia, adapting them to the circumstances in Tartu if necessary. The 
weather data were based on the Tartu-Tõravere weather station, and the 
water condition data of the Emajõgi River was based on the Kvissentali 
hydrometric station. In general, the Tõravere weather station represents 
weather conditions in Tartu, although there may be differences in the 
weather phenomena such as strong wind, showers, thunder, hail, fog, etc. 
 
There are currently no high climate-related risks that endanger the lives 
of the residents or cause significant economic damages. Risks of cold 
spells, heat waves, strong winds and floods of the Emajõgi River were 
considered average, whereas the risk of heat waves will become more 
prevalent in the next decades and the risk of cold spells is already 
decreasing due to global warming. Winters with little snow decrease the 
springtime risk of floods of the Emajõgi River. Risks of showers, drought, 
wildfires, snowstorms, and temperatures fluctuating around zero degrees 
were considered low. In the medium-term perspective, the risk of 



showers, droughts, wildfires, and temperatures fluctuating around zero 
degrees will rise, increasing the level of risk in the future. 
 
The number of hot days with temperatures exceeding 27 degrees has 
increased in Tartu in 1961–2017 from an average of five days to an average 
of 13, reaching 20 and more hot days during the summer (the summer of 
2010 had 32 hot days). Cold days with temperatures dropping below -25 
degrees has significantly decreased in Tartu in 1961–2017 (the coldest 
winters in the 1960s and 1980s had 14–15 extremely cold days, whereas 
there were eight extremely cold days in 2011, two in 2015 and none in 2017). 
The number of days with snow cover has also decreased by half a month 
in the period mentioned, dropping to 95 days on average. The number of 
stormy days (> 15 m/s gusts) has also decreased over the past decade when 
there were less than ten days with strong winds per year (15–20 stormy 
days on average in the previous decade). There were four instances in 1961–
2017 when precipitation exceeded 50 mm over 24 hours. There have been 
no more than 15–20 days with more than 10 mm of precipitation, whereas 
the number of days with a high level of precipitation has generally 
declined in this decade. August is the month with the most precipitation 
with an average of 91 mm of rainfall. 
 
Table 6.1. Climate risks endangering Tartu and their estimated change 

Climate risk Risk level (high, 
average, low) 

Intensity 

(increases, 
remains on the 

same level, 
decreases) 

Frequency 

(increases, 
remains on the 

same level, 
decreases) 

Occurrence of 
the risk 

Extreme cold, 
cold spell    

Current 
climate 

Heat, heat 
wave    Medium term 

Strong wind    
Current 
climate 

Floods of the 
Emajõgi River    

Current 
climate 

Showers, flood    Medium term 

Drought    
Current 
climate 

Forest and 
wildfire    

Current 
climate 

Snowstorm    
Current 
climate 

Temperatures 
fluctuating 
around zero 
degrees 

 

   
Current 
climate 

 
Explanations for table 6.1: 

Red – high / will increase 
Yellow – medium / will remain on the same level 
Green – low / will decrease 
Current climate – 1–5 years 
Medium term – future climate 5–15 years 
Long term – projection of the future climate exceeding 15 years 
 

With regards to flood risks, Tartu should be prepared for flash floods, floods 
caused by high water level, precipitation or sewerage (accidental), and 
flooding of flood plains. In the 150-year measurement period, there has 
only been one flood of the century (probability of exceedance 1%) at the 
beginning of the measurement period in 1867. There have been a total of 
18 so-called floods of the decade with a level of 32.71 metres. In general, 
floods have occurred in cycles with periods of 5–6 years. Rain showers in 
the summer and fall do not cause the water level of the Emajõgi River to 
rise significantly or close to the critical level. The highest flow rate of the 
Emajõgi River in the summer and fall has been 120 m3/s and 118 m3/s, 
respectively. However, heavy rainfall can cause localised floods in the city. 
Water levels that may cause a flood of the Emajõgi River and their 
occurrence has been provided in table 6.2. 

 

 

 

 

 

 

 



Table 6.2. Water levels that cause a risk that the Emajõgi River may flood and their 
occurrence in Tartu over 150 years 

Probability of 
exceedance 

Height in metres 

The Baltic 
system 

Number of 
exceedance 

Cumulative 

 
Occurrence 

1% – high 33.36 1 1 1867 – 33.34 m 

2% – large 33.19 2 3 1923, 1868 

5%  32.92 7 10 
1899, 1921, 1923, 1931, 

1951, 1956, 2010 

10% – very 
high  32.71 8 18 

1912, 1917, 1922, 1924, 
1931, 1953, 1955, 2011 

 
Possible damages caused to the residents of the city, the urban systems, 
and various sectors were considered in preparing the action plan. National 
criteria and risk thresholds are not always appropriate for evaluating the 
risks a city is exposed to, as weather effects may already have an impact 
on the residents, urban systems, and infrastructure separately or as 
interdependent systems at lower risk levels. Primarily, areas at risk and 
vulnerable sectors or population groups are exposed to climate risks. 
 
Damages depend on the following conditions: 
Exposure factors: on which spatial scale Tartu may be exposed to climate 
risks. 
Sensitivity: in what conditions and with what intensity do the risks 
materialise for the residents of Tartu, vulnerable population groups, and 
vulnerable site types. Resilience: what systemic measures and solutions  
are available for mitigating the climate risks, avoiding their impact, or  
adapting to them. 
 
In addition, it should be taken into account in an urban environment that 
the risk of exceptional weather conditions is enhanced if several weather 
risks or factors occur at the same time or even more so, if dangerous 
weather conditions occur over a long period, e.g., winter or summer 
storms or long periods of rain or drought. In addition, cities should pay 
attention to winter storms that could interrupt traffic and energy and 
water supply. 
 

As an innovation, variations in microclimate have been taken into account 
when evaluating damages. To this end, climatopes are included in the 
adaptation plan, according to which districts and settlements with tall 
trees are better protected in exceptional weather conditions compared to 
areas with apartment buildings, university and hospital campuses, 
shopping areas, and the densely populated city centre (table 6.3). The 
protection provided by microclimate shall be taken into account in 
preparing plans and designing the infrastructure and buildings. 
 

Table 6.3. Climatopes in Tartu City and the relative safety of their microclimate 

Climatope Location Safety 

Water body climate  
The Emajõgi River and Anne 

Canal High 

Open landscape climate Flood plain High 

Park climate  

Toomemägi, cemeteries, 
Ihaste woods, Sanatoorium 

park, Raadi park, Ülejõe park, 
Dendropark, Mathiesen park, 

Ropka park, Tähtvere park, 
Karu park, etc. 

High 

Garden city climate  Tammelinn, Karlova, Raadi High 

Apartment building district 
climate  

Annelinn, Räni, Veeriku Average 

University and hospital 
campus and shopping area 
climate  

Maarjamõisa, Tähtvere / 
industrial area, Lõunakeskus 

Average 

City centre climate City centre Average 

 

6.2 Adaptation goals 
Climate change adaptation in Tartu City is based on the following 
principles: 
Tartu adapts strategically. Strategic development documents of Tartu 
City take long-term climate changes into consideration to make the city 
an inspiring living environment that is considerate, enterprising, and 
innovative and to include the prevention and mitigation of climate risks in 
all topics related to governance and administration of the city. Climate 
change is also seen as an opportunity for development for the city. 



Tartu adapts spatially. Tartu considers climate change adaptation on all 
spatial levels (the city, district, settlement, block, building) separately and 
as a whole. Urban planning is the most important adaptation measure 
that determines the urban type, infrastructure, and conditions of Tartu for 
a long period. In addition, the various needs and opportunities of the city’s 
residents must be taken into account which requires fair and solidarity-
based approach to risk mitigation. 
Residents of Tartu are rea dy for a change. Tartu has adaptation topics 
and risk areas that require a fundamental change and revaluation of the 
city’s development to increase its resilience and adapt to climate change. 
In addition to the best knowledge and technology, adaptation is also 
based on the attitudes and skills of the residents. 
 

 

Adaptation plan. 
 
Tartu City has initiated climate change adaptation pursuant to the goals 
of the Tartu City development plan and comprehensive plan. Pursuant to 
‘City with an inspiring living environment’, which is the strategic goal of 
the Tartu City development plan, Tartu is developed as a sustainable and 
environmentally friendly city. Mitigation of climate risks is also one of the 
goals of Tartu as a ‘considerate city’ that requires protection for these 
groups of the population that are vulnerable to climate change (young 
children, the elderly, the chronically ill, people with low income, the 
homeless). 
 
The Tartu City comprehensive plan until 2030 provides several objectives 
directly related to climate change adaptation as general conditions, 
whereas priority is given to planning the green network and landscaping 
and planning the blue network to mitigate flood risk. 
 
Four adaptation paths have been provided in the adaptation plan: 

 Green. Improving the green network and landscaping to mitigate 
climate risks. 

 Blue. Mitigating flood risk, including risk of flood caused by 
downpours. 

 Infrastructure. Mitigating the risk of storms and other exceptional 
weather conditions. 

 Awareness. Increasing the safety of residents (and visitors) through 
risk prevention. 

 

6.3 Adaptation activities 

The activities of climate change adaptation are based on the evaluation of 
climate risks. The majority of the activities will be carried out before 2022. 
Some activities have a longer period, continuing until 2030 (marked 2030). 

Green activities 

Green networks and landscaping, especially tall trees play a significant 
role in preventing and mitigating climate risks. Parks and landscaping 



regulate temperature and water supply, obstruct heavy winds, and store 
carbon. Thanks to this, each individual tree in Tartu should be regarded 
valuable. In addition, the coherence of the green network should be 
improved, as the widening of streets and new buildings have reduced the 
links between core areas or interrupted them in several regions of the city. 
The green index of each lot will be introduced in Tartu as an innovative 
planning method. Plans are in place for conservation landscaping. Instead 
of the current relatively fragmented implementation, new-generation 
urban development solutions based more specifically on ecosystem 
services will be used for settlement planning and climate protection will 
be taken into account in comprehensive construction of settlements. 
Jaamamõisa has been presented as one developing pilot settlement that 
has available land but also existing buildings. 
 
Climate risks: flood, downpour, storm, heat waves, drought, snowstorm, 
wildfire 

No. Activity Responsible party 

9.1 

Clarify the borders of the green network in the 
comprehensive plan that is being prepared and 
determine the conditions of and limits to the 
functioning of the network. 

Tartu City 
Government 

9.2 

Determine the locations of conservation landscaping 
in the comprehensive plan that is being prepared to 
protect the residential areas against pollution, noise, 
strong wind, or snowstorm. 

Tartu City 
Government 

9.3 
The impact, climate risks and spatial developments 
for climate change adaptation shall be evaluated in 
the framework of the SEA of the comprehensive plan. 

 

Tartu City 
Government 

9.4 
Establish a framework for implementing the green 
value index of lots in plans. 

Tartu City 
Government 

9.5 
Develop the city’s landscaping to regulate 
temperatures and water supply and improve 
drainage conditions (ecosystem services) (2030) 

Tartu City 
Government 

9.6 
Implementation of weather-proof settlement 
planning and adaptation measures (e.g., in 
Jaamamõisa) (2030). 

 

Tartu City 
Government 

9.7 
Clarify landscaping requirements for facilities that do 
not require a building permit in the comprehensive 
plan (e.g., heat islands caused by paved lots) 

Tartu City 
Government 

9.8 
Development of a separated sewer system for 
stormwater 

Tartu City 
Government 

9.9 

When building new paved surfaces, sufficient 
treatment of rainwater that gets collected on it shall 
be ensured so as not to pose a threat to the 
neighbours, streets, facilities, and the environment 

Tartu City 
Government 

10.0 
Construction of paved surfaces is limited in the city 
to prevent rising temperatures and the need to 
manage rainwater 

Tartu City 
Government 

10.1 Analysis of the socio-economic impact of climate 
change 

Tartu City 
Government 

 

Blue network 
The planning of the blue network (lakes, rivers, streams, ponds, etc.) in 
Tartu now has clearer outputs and the planning, designing and, building 
methods have improved in areas susceptible to floods. If the flood levels 
of the Emajõgi River are expected to drop as a result of climate change, 
adaptation activities should focus on protection from isolated downpours 
in the conditions of ground compaction and (non-porous) pavements in 
the urban environment. In addition, this means combining different 
solutions of draining rainwater. A good example is the Ihaste bridge that 
was constructed with dikes, rainwater infiltration ditches and ponds to 
prepare for floods. In 2018, Alkranel OÜ and its partners prepared the 
research paper Forecasting the Flood Risk in the Emajõgi River Basin 
Caused by Climate Change and Determining Mitigation Measures for 
Areas of Tartu City with a High Flood Risk (Kliimamuutustega kaasneva 
üleujutusohu prognoosimine Emajõe vesikonnas ning leevendavate 
meetmete määramine Tartu linna üleujutusriskiga aladel) (Alkranel OÜ et 
al, 2018) as part of the iWater project. The following probable water levels 
have been determined for the Tartu (Kvissentali) hydrometric station 
(mAS, Normal Amsterdam’s Peil): 1% 33 metres, 5% 33.1 metres and 25% 
32.5 metres. In planning new developments with closed rainwater 
systems, a minimum of 0.5 metres should be added to the 1% water level 
probability and at least 0.8 metres to the building’s datum level, i.e., 0.5 
metres plus 0.3 metres of base height which makes a total of 0.8 metres. 



Climate risks: flood, downpour, storm 

No. Activity Responsible party 

10.2 
The blue network and its conditions of use should be 
clarified in the comprehensive plan that is being 
prepared 

Tartu City 
Government 

10.3 

Clarify the term ‘building exclusion zone of a shore or 
bank’ in the comprehensive plan that is being 
prepared and determine limitations to land use and 
construction in areas with a high flood risk. 

Tartu City 
Government 

10.4 
Consider the flood risk in plans and implement 
measures in areas with a flood risk 

Tartu City 
Government 

10.5 
Map land improvement systems and prepare and 
clarify the basic scheme for the drainage system 

Tartu City 
Government 

10.6 
Implement rainwater infiltration and on-ground 
drainage systems on a wider scale 

Tartu City 
Government 

10.7 Systematically solve the problem of flooded streets 
Tartu City 

Government 

Infrastructure 
Climate change, storms, and the occurrence of extreme temperatures 
should be taken into consideration in managing energy systems and 
energy supply. In supplying buildings with warm and cool indoor climate, 
district heating and district cooling systems shall account for rapid 
temperature changes. Smart city solutions are mainly based on electricity 
supply which in turn provides stricter criteria for security of supply. 
(Semi)automatic systems should be introduced in the future to mitigate 
risks. It is important to evaluate the conformity of the mitigation activities 
in urban development and this plan and, on a wider scale, the investments 
with the adaptation to avoid discrepancies in the occurrence of climate 
risks and additional expensive adaptation measures. 
 
 
 
 
 
 
 

Climate risks: storm, including snowstorm, extremely high and low 
temperature, wildfire 

No. Activity Responsible party 

10.8 
Increasing the security of supply of street lighting 
with underground wiring 

Tartu City 
Government 

10.9 

Clarify matters related to climate change adaptation 
and climate proofing, including risks to third persons 
(neighbouring lots, etc.) when planning urban 
infrastructure 

Tartu City 
Government 

11.0 

Update maintenance agreements with relation to 
reacting to extreme weather conditions, e.g., winter 
maintenance in warm winters, transitions between 
seasons with rapid weather changes 

Tartu City 
Government 

11.1 

Evaluate mitigation activities (renovation of 
buildings, energy and other infrastructure) from the 
adaptation aspect and add adaptation measures, if 
necessary 

Tartu City 
Government 

 

Awareness 
In addition to planning, building and technological activities, the residents 
of Tartu play an important role in climate change adaptation. Increasing 
awareness is the fastest and cheapest way of preventing climate risks and 
skilfully mitigating them through behaviour if they occur. As a considerate 
city, Tartu should aim its prevention activities related to adaptation to 
those groups that are the most vulnerable to climate change, including 
young children, the elderly, the chronically ill, people with low income, and 
the homeless to protect them. This involves close cooperation with 
relevant officials to increase their practical skills of reacting to a crisis, 
improving monitoring and warning systems, and disseminating weather 
information. Implementing the adaptation plan requires training of 
officials and employees of other implementing authorities and 
companies. In addition, universities should research climate changes and 
offer innovative adaptation solutions to protect the climate in both Tartu 
and Estonia in general. The role of social campaigns in raising awareness 
on climate change has been relatively small and they need to be 
connected to well-established environmental awareness programmes. 
 



Activities to mitigate climate risks: 

No. Activity Responsible party 

11.2 

Improve reaction, monitoring, and warming systems 
related to climate risks in cooperation with 
authorities. Organise trainings (including a crisis 
committee, involvement of the Estonian Rescue 
Board, the weather service, etc.) 

Tartu City 
Government 

11.3 
Specify risk analyses of emergency situations caused 
by climate risks 

Tartu City 
Government 

11.4 

Prepare an action plan to raise awareness among 
vulnerable population groups (to avoid and reduce 
health damages caused by heat and extreme cold, 
risks posed by homelessness) 

Tartu City 
Government 

11.5 Organise specialised training courses for officials 
and other parties 

Tartu City 
Government 

11.6 
Increase the coherence of the city’s administration 
to implement adaptation activities faster and more 
efficiently 

Tartu City 
Government 

11.7 
Ascertain the need for climate risk studies in 
cooperation with universities and start carrying 
them out (2030) 

Tartu City 
Government 

11.8 
Increase the awareness of residents on climate-
related topics and support project initiatives (2030) 

Tartu City 
Government 

11.9 Restore the weather column, i.e., the information 
and warning display by the Emajõgi River 

Tartu City 
Government 

 

Implementation and funding sources 
Most of the adaptation activities will be carried out in departments of the 
Tartu City Government by supplementing or changing the current tasks 
of officials. Adaptation activities related to capital investments, such as 
promotion of the green and blue network or transport infrastructure, do 
not considerably increase the cost of investments. Parks, landscaping and 
rainwater systems will be established in stages using procurements. The 
requirements of climate change adaptation will be provided in detail in 
design provisions. A part of the applied research needed in the design 
process or for reacting to and prevention of crises requires additional 
funding from the budget. The majority of the activities will be carried out 
before 2022. Long-term and continuous adaptation activities such as the 
development of a climate-proof pilot settlement, restoration of parks and 

landscaping, establishment of rainwater systems, and regular activities for 
raising awareness, will be carried out by 2030. 
 

 

 
 



Awareness and outreach 

Outreach 
There are various methods for involvement of stakeholders and their 
choice depends on the objective and task at hand. Both more traditional 
options such as public discussions, roundtables and workshops with 
stakeholders, as well as modern forms of involvement based on digital 
solutions are available. Tartu has successfully gathered ideas through the 
ArcGis platform that could also be used for achieving the objectives 
provided in the energy and climate plan. Systemic and targeted 
cooperation with neighbouring local governments is also important. 

Awareness 
Mitigation of climate changes (reduction of greenhouse gases and 
emissions) and adapting to the effects of climate changes are directly 
related to consumer behaviour and transitioning to a resource efficient 
economy. Various studies have revealed that consumer behaviour can 
help to reduce energy consumption by 5–10% and achieve a more 
environmentally friendly lifestyle. This makes systemic and targeted 
awareness-raising activities among stakeholders that are based on their 
needs and requirements highly important. 
 

Shaping environmentally friendly and energy-saving behaviour starts in 
childhood. This is why developing and implementing relevant educational 
programmes for children and young people plays an important role. The 
Eco School programme coordinated by the Tartu Nature House that is 
part of the international Eco-Schools Global programme aimed at 
promoting sustainable development through environmental education 
should be continued and supported. 
 
It is important that the city government and its agencies are kept up to 
date with relevant policies and support measures, outcomes of studies 
and analyses, and experiences of other local governments in 
implementing the energy and climate policy to gain a better 
understanding of the objectives of the energy and climate plan. Since the 
local government and its agencies are considerable energy consumers, 
different opportunities and technical solutions for saving energy and 
acting in a more environmentally friendly manner should be 

systematically introduced (including e.g. wider use of green 
procurements). 
 
In order to promote energy efficient renovation of apartments and private 
houses and wider prevalence of sustainable consumption habits, Tartu 
City Government should cooperate with organisations of environmental 
education (e.g., Tartu Nature House), apartment associations and their 
umbrella organisations (Estonian Union of Co-operative Housing 
Associations and Tartu Union of Co-operative Housing Associations), as 
well as various specialised and umbrella organisations (e.g., Tartu Regional 
Energy Agency, Eesti Kinnisvara Korrashoiu Liit, MTÜ Eesti Pottsepad, etc.) 
and civil society organisations (e.g., city district associations, Estonian 
Green Movement, etc.) Various information-spreading events are 
organised, good practices are introduced, and campaigns are organised 
to promote the energy efficient renovation of apartment buildings and 
private houses and wider prevalence of sustainable consumption habits 
(e.g., energy saving week, Car-Free Days, etc.) 
 
For companies and institutions, reaching the objectives of the energy and 
climate plan is mainly related to the development and implementation of 
resource-efficient economic models and introduction of various tools for 
energy and environmental management, as well as green procurements, 
circular economy, and digitisation of industry. 
 
It is important to showcase significant experiences (achievements) and 
disseminate relevant practices to introduce the objectives provided in the 
energy and climate plan. This should be done systemically and 
consistently through strategic planning of activities. The main information 
channels are the website of Tartu City, the city’s social media channels, 
and public media. 
 
 
 
 
 
 
 
 



Priority activities in outreach 
 

No. Activity Responsible party Year 

 1.1 
The municipal sector transitions to renewable 
energy sources (community agreement) 

Tartu City 
Government 

2024 

 1.2 
The private and public sectors transition to 
renewable electricity and thermal energy 
(community agreement)  

Tartu City 
Government, TREA 

2030 

 1.3 
The housing sector transitions to renewable 
electricity and thermal energy (community 
agreement)  

Tartu City 
Government, TREA 2030 

 

 

Activities to support outreach 

No. Activity Responsible party Year 

12.0 
Organisation of regular 
roundtables with stakeholders 

Tartu City 
Government, 

TREA 
continuous 

12.1 
Collection and dissemination of 
best practices 

TREA, Tartu City 
Government 

continuous 

12.2 Organisation of information days  
TREA, Tartu City 

Government 
Continuous 

 

 
 

Energy poverty 
 
More than 50 million households in the EU have difficulties paying for 
energy services in a timely manner and providing sufficient heating for 
their buildings. This has a negative impact on the people’s health and well-
being. The prevalence of energy poverty has gained wider 
acknowledgement in Europe and abolishing energy poverty has been set 
as a political priority by several institutions of the European Union. 
 
The definition of energy poverty differs by sources. Energy poverty is the 
condition of a household where the household members are unable to 
sufficiently heat or cool their building or consume energy services in a way 
that is affordable for them. Energy poverty differs from income poverty, as 
damages to well-being caused by it also occur in households with a higher 
income that spend too much of their income to cover energy bills. 
 
Energy poverty results from the combination of three main factors: 

 low income, 

 relatively high energy bills (relative to the income), 

 low level of energy efficiency. 
 

One indicator of energy poverty could also be the financial inability to 
renovate one’s house or apartment to be more energy efficient and to 



purchase energy-efficient household appliances. Several indicators show 
that the problem of energy poverty in Estonia is greater than the 
European average. The secondary effect of energy poverty results from the 
primary effects. If a household has experienced energy poverty over a 
longer period, the primary manifestations of energy poverty such as low 
temperature at home and insufficient use of energy services, start to have 
an impact on the mental and physical health of the residents. Energy 
poverty in Estonia has not yet been sufficiently researched. 
 
A new aspect of energy poverty could be the inability to sufficiently 
purchase any fuels used by a household, including both car fuels and 
energy, that prevents people (households) from living a quality life (e.g., 
drive from rural areas to the city for work, take part in events, take children 
to after-school activities, etc.) In addition, energy poverty could be linked 
to the ability to utilise renewable energy sources both in apartment 
buildings and private houses (mainly solar panels, geothermal heat 
pumps, etc.) 
 
In Estonia, the three most significant manifestations of energy poverty 
are the inability to carry out activities that would help to reduce 
current expenditures on energy: 

 inability to renovate one’s residence to make it energy efficient; 

 purchase energy-efficient household appliances; 

 utilise renewable energy sources in a household. 
 

Approximately 20% of the population is estimated to experience energy 
poverty in Estonia. However, the number of people living in energy poverty 
is expected to decrease over time, as several support measures have been 
taken every year and these will hopefully continue. The topic of energy 
poverty is also covered in the Estonia’s 2030 energy and climate plan 
NECP 2030. 
 
 
 
 
 
 
 

The following measures should be taken in Tartu on the local 
government level to mitigate energy poverty: 

 support the establishment and promotion of renewable energy 
communities (energy associations); 

 provide technical, legal and economic counselling (TREA); 

 raise awareness and educate the residents on the topics of energy 
efficiency and energy poverty; 

 establish a working group on renovation capacity; 

 support the preparation of design documentations for renovating 
apartment buildings. 

 
Energy efficiency gains can be achieved quite fast with moderate 
expenditures by raising awareness of the residents on their energy use 
(primarily electricity and thermal energy) and easy ways to save energy. 
One opportunity to increase the residents’ capability to renovate buildings 
is to initiate a specialised city-wide working group and support measure 
for preparing renovation projects for apartment buildings. The working 
group would be tasked with monitoring the Tartu housing market and 
supporting renovation activities in the city. The working group could 
include representatives of various parties (e.g., the city government, TREA, 
apartment association unions, representatives of universities, 
representatives of settlement associations, etc.) The working group would 
evaluate the state of, need for, problems with and measures for the 
renovations. 
 
The support measure for preparing renovation projects would help to 
overcome one of the obstacles in the renovation process which is the 
reluctance of associations to order design documentations for the 
renovation. At the moment, ordering a project is a financial risk, as 
receiving a grant (including the design grants of Kredex) depends on the 
outcome of the competition. The measure would primarily be aimed at 
reducing renovation inability. For example, the working group for 
renovation capacity could make the decision to grant the support. 
 



 

 

Activities to mitigate energy poverty 

No. Activity Responsible 
party 

Year 

 12.1 
Raise awareness and educate the residents 
on the topics of energy efficiency and 
energy poverty 

Tartu City 
Government, 

TREA 
Continuous 

 12.2 
Establish a working group on renovation 
capacity 

Tartu City 
Government, 

TREA 

2022 

 12.3 
Support the preparation of design 
documentations for renovating apartment 
buildings 

Tartu City 
Government, 

TREA 
2022 

 

Implementation 
 
The Tartu city energy and climate plan Tartu Energy 2030 is approved, 
implemented, and updated according to regulation No. 5 of 19.04.2021 of 
the Tartu City Council Rules of Procedure for Preparing Development 
Documents of Tartu City. 
 
The implementation of the energy and climate plan Tartu Energy 2030 is 
organised and coordinated by the Tartu City Government. As it is a cross-
cutting development document, an interdepartmental working group 
will be established in the city government that will monitor the 
implementation of the planned measures and activities. In addition, the 
working group will ensure that the measures and activities provided in the 
energy and climate plan are reflected in other development documents 
of Tartu City. 

The Tartu City Government will also be responsible for monitoring the 
implementation of the energy and climate plan, involving different parties 
and organising their cooperation, regularly reviewing the plan, and 
reports and updates. The strategic partner of the city government in 
implementing the plan is the Tartu Regional Energy Agency. 
 
 

The energy and climate plan Tartu Energy 2030 will be 

implemented in three stages: 

I stage 
Performance of the activities planned in the energy and climate plan will 
be reviewed annually. To this end, departments of the Tartu City 
Government will prepare a performance report on the implementation of 
the measures and activities included in the development plan and submit 
this to the city government. If something was not performed or additional 
activities are required, proposals are made to amend the energy and 
climate plan. The performance of the energy and climate plan will be 
evaluated together with evaluating the Tartu City development plan. The 



annual review of the energy and climate plan only involves the objectives 
and activities related to the municipal sector and community agreement 
and the outcomes will be published on the city’s website. 

II stage 
Pursuant to the Covenant of Mayors, the city government will review the 
measures and activities of the energy and climate plan every two years 
and evaluate their relevancy and submit the relevant review and 
amendment proposals to be approved by the city council. Based on this, 
Tartu City will submit the report of the action plan to the Secretary of the 
Covenant once every two years. 

III stage 
A Monitoring Emission Inventory (MEI) will be organised every four years 
to monitor the energy consumption and carbon emission data that is used 
to evaluate the achievement of the objectives provided in the energy and 
climate plan, primarily the reduction of CO2 emissions. Outcomes of the 
inventory and amendments to the action plan will be disclosed on the 
website of Tartu City and submitted to the Secretary of the Covenant. 
Evaluation of adaptation management is done simultaneously with the 
inventory. 

 

 

Figure 7.1. Monitoring and reporting of the strategy and action plan 

Evaluation of adaptation management is based on the methodology of 
the energy and climate plan adaptation scoreboard. Initial adaptation 
management evaluation was carried out in the course of preparing for the 
energy plan where most of the management indicators were in the initial 
stage (state D) or were declared to be moving forward (state C). The city 
government has initiated and carried out activities related to climate 

change adaptation with relation to plans, mitigating floods, city 
governance, and organisation of municipal services. Adaptation is 
monitored and evaluated based on specific targets and indicators that 
indicate progress in sectors and across risks. 

Measuring outcomes 
A monitoring solution is required to evaluate the impact of the climate 
and energy plan. Data should be automatically processed and collected 
on the city’s data platform. If necessary, cross-usage of data with external 
databases (e.g., the Transport Administration, Statistical Office, etc.) shall 
be ensured. The main indicators are public and displayed on the city’s 
website. Raw data as will be made available to third parties as open data 
to the maximum extent. This enables to carry out research and create new 
services. 
 
In collecting quantitative data, long-term systemic target group studies 
should be added the current practice of organising occasional surveys. 
This would give an overview of the people’s consumption habits and 
preferred modes of travel in Tartu over decades. Such research that is 
carried out over a long period with a carefully selected target group 
provides a better overview of the people’s habits and their results may 
largely differ from the replies to the occasional quick surveys. Based on the 
practice of other countries, long-term target group studies should be 
carried out in cooperation with local research institutions and developed 
and carried out methodically by researchers, and their outcomes should 
be comparable with research outcomes in other regions. Long-term 
studies establish a methodological background system that enables to 
carry out short-term surveys and also e.g. awareness-raising campaigns in 
the future. Qualitative and quantitative studies play different roles in 
understanding the overall picture: while quantitative analyses show how 
things change, qualitative analyses highlight the reasons of these 
changes and how they work. 

 
 
 
 
 



Energy use indicators 

Indicator  Unit  Period  
Base 
level 

Target 
level  

Source  

Energy 
consumption of 
district heating 

GWh year 522 580 Energy producers 

Emissions from 
district heating 

t/ CO2  year 61 0 Energy producers 

Emissions of 
fossil fuels t/ CO2  year 124,000 79,000 TREA 

Emissions from 
the municipal 
sector 

t/ CO2  year 35,000 0 
TREA, Tartu City 

Government 

Emissions from 
the residential 
sector 

 

 

t/ CO2  year 184,00
0 

77,000 TREA 

Emissions from 
the private and 
public sector 

t/ CO2  year 
406,00

0 
191,000 TREA 

Energy 
consumption in 
the transport 
sector 

GWh/
mln 
km 

year 0.842 0.723 
TREA, Tartu City 

Government 

Emissions from 
the transport 
sector 

Kg 
CO2 
/km 

year 0.214 0.178 
TREA, Tartu City 

Government 

Electricity 
emission factor 

kg 
CO2 

/kWh 
year 1.147 0.7 

The Ministry of 
Economic Affairs and 

Communications 

CO2 emission per 
resident 

t/ CO2  year 7.3 3.2 
Tartu City 

Government 

Percentage of 
renewable 
energy from total 
energy 
consumption in 
the municipal 
sector 

% year 30 100 Tartu City 
Government, Elering 

Consumption of 
renewable 
energy in the 
residential sector 

GWh year 0 15 TREA 

Percentage of 
renewable 
energy from total 
energy 
consumption in 
Tartu 

% year 0 50 
TREA, Tartu City 

Government 

 

Transport sector indicators 

Indicator  Unit  Period  Target 
level  

Source  

Number of cars in 
Tartu per 1,000 
residents  

pcs  year  < 300  

Transport Administration 
(registered vehicles), 

Statistical Office (population 
size)  

Number of cars 
arriving in / departing 
from the city daily  

pcs  24 hours  
 

60,450 Tartu City Government  

Energy use in the 
transport sector per 
resident  

kWh
  

year   2,140 
Transport Administration, 

Statistical Office  

Emissions in the 
transport sector per 
resident  

kg 
CO2  

year   530 
Transport Administration, 

Statistical Office  

Door-to-door travel 
time by sustainable 
transport  

km, 
min
ute  

year  
< 20 

 
Tartu City Government (test 

drives)  

Door-to-door travel 
time by car  

km, 
min
ute  

year  
 

> 20 
Tartu City Government (test 

drives) 

Volume and share of 
walking from all the 
modes of travel in the 
city (modal 
distribution)  

km, 
%  

year  23%  Tartu City Government  

Volume and share of 
bus trips from all the 
modes of travel in the 
city (modal 
distribution)  

km, 
%  year  24%  Tartu City Government  



Volume and share of 
biking from all the 
modes of travel in the 
city (modal 
distribution)  

km, 
%  

year  17%  Tartu City Government  

Volume and share of 
car trips from all the 
modes of travel in the 
city (modal 
distribution)  

km, 
%  

year  30%  Tartu City Government  

Volume of serious 
road traffic accidents 
and number of road 
deaths  

pcs, 
pcs  year  0  

Southern precinct of the 
Police and Border Guard 

Board  

Energy use in 
transport by sectors 
(private and public 
transport) 

GW
h  

4 years  214  Transport Administration, 
Tartu City Government  

Emissions in 
transport by sectors  

1,00
0 

tCO2

  

4 years  53  
Transport Administration, 

Tartu City Government  

  

Adaptation indicators 

Vulnerability indicators  1980-2017  Future climate  

Average number of cold days <-25 ⁰C in the 
normal climate  2.3  Decreasing  

Average number of hot days >+27 ⁰C in the 
normal climate  

9.8  Increasing  

Occurrence of downpours 50 mm per 24 
hrs  

4  Same level  

Occurrence of strong winds (gusts >15 m/s)  15.7  Same level  

  2018  2030  

Residents above the age of 75 6,800  8,000  

Surface area / share of green and water 
areas  

988 ha 22%  

-1% 

943 ha 21% 

Depending on the 
comprehensive 

plan  

Deaths caused by freezing (58 in total in 
Estonia)  

No data 
available for 

Tartu  
0  

Power outages caused by weather 

Elektrilevi SAIFI 1.344 SAIDI 105 min (2017)  

No data 
available for 

Tartu  

Decreasing on 
average over 5 

years 

20%  

Flood damages (2010)  
€64,000 

(2010)  
< €50,000 

Above-average mortality during heat 
waves (2010, data for Estonia)  

-30% (2010)  -15%  

Adaptation investments €  N/A  > €100,000 

 
 

Impact of the energy and climate 
action plan on the city budget 
 
A little over 100 different activities have been planned in the energy and 
climate plan to achieve the objectives. The majority of the planned 
activities are so-called ‘soft’ activities (awareness-raising, studies, planning 
of activities in development documents, etc.) with no direct impact on the 
city budget. These activities will mainly be carried out either in the course 
of the everyday work of the city government or with the support of various 
cooperation projects. 
 
Several activities related to investments and development of services 
(renovation of buildings, construction of bike paths, establishment of 
mobility services) that have a certain impact on the city budget have also 
been planned in addition to soft activities. 
 
The following table provides the most significant activities that require 
funding from the city budget to be carried out. Several activities will be 
carried out in cooperation with neighbouring local governments, and 
these have no significant impact on the city budget. 



 
Table 10.1. Activities that have an impact on the city budget 

Activity Funding sources 
Estimated financial 
impact on the city 

budget 

Solar energy plants with a total 
capacity of at least 1.5 MW will be 
established for buildings owned by 
the local government 

Various support 
schemes, partnership 

with the private 
sector, energy 
associations 

minimal 

Extending the city’s public transport 
services to the surrounding areas 

Neighbouring local 
governments, the 

Transport 
Administration 

minimal 

Expanding the bike share service to 
the areas surrounding the city 

Neighbouring local 
governments 

minimal 

Tightening the network of parking 
areas for the shared bikes in the city 

City budget 40,000 €/year 

Implement rainwater infiltration and 
on-ground drainage systems on a 
wider scale 

City budget, support 
schemes 

solved in the course 
of street 

construction 

Increasing the security of supply of 
street lighting with underground 
wiring 

City budget, support 
schemes 

solved in the course 
of reconstruction of 
street lighting and 
street construction 

Construction of bicycle parking areas 
in districts with apartment buildings 

City budget, support 
schemes 

20,000 €/year 

Safe bicycle parking areas are used 
near schools and other childcare 
facilities 

City budget, support 
schemes 

20,000 €/year 

 
Two positions need to be created to carry out the activities provided in the 
plan (bike traffic coordinator, plan coordinator). Expenditures related to 
these jobs can be funded through various thematic external projects. 

Bicycle paths 
One of the main activities provided in the plan for reducing motorisation 
is the construction of a bike paths network that covers the entire city. The 
construction is carried out in two stages and is included in the framework 

of the new Tartu City comprehensive plan that is being prepared. The 
network of bike paths in the city centre area will be completed in the first 
stage (until 2024) and in the rest of the city in the second stage (by 2028). 
The following tables present the volumes and estimated cost of the 
planned bike paths. The volumes provided in the table do not reflect these 
parts of the main and supporting network of bike paths that have already 
been constructed. 
 
Table 10.2. Network of bicycle paths (unit: metre) 

 Length 

I stage of the main network (city centre) 10,390 

II stage of the main network (the rest of 
the city) 

31,060 

Main network total: 41,450 

I stage of the support network (city 
centre) 

5,100 

II stage of the support network (the rest 
of the city) 

34,200 

Support network total 39,300 

 
Table 10.3. Estimated cost of building the network of bike paths 

Stage Cost 

I stage (2021–2024) €3,891,500 

II stage (2025–2028) €12,581,000 

TOTAL €16,472,500 

 
The calculations of the cost of the bicycle paths are based on the cost of 
the cycle and pedestrian paths constructed in Tartu over the past two 
years. At the same time, the costs of building the bike paths network can 
be optimised (depending on the specific section) with easier and more 
cost-efficient solutions, e.g., by separating a part of a carriageway for bikes. 

Mobility centres 
The establishment of mobility centres is planned for places on the city 
border with the heaviest traffic to better connect the outskirts to the city 
centre and reduce car traffic caused by urban sprawl. The main objective 



of these centres is to provide a cheap option for people who drive into the 
city for parking their car and for fast public transport connections (bus, 
bike share) to city districts. In addition, a mobility centre is planned for the 
city centre on Riia Street (in the area between shopping centres). The 
primary objective of the mobility centre in the city centre is to connect 
various public transport solutions (urban buses, county buses, long-
distance buses, and bike share). This creates a fast, safe, weather-proof, 
and convenient option for travellers for switching modes of transport in 
the city centre. 
 
Table 10.4. Estimated cost of building the mobility centres 

 Size (m2) Cost 

Mobility centre by Ringtee Street (Lõunakeskus 
shopping centre) 

9000 €533,571 

Mobility centre by Aruküla tee Street 7000 €415,000 

Mobility centre in Raadi 7000 €415,000 

Total of the mobility centres in the outskirts: 23.000 €1,363,571 

Estimated cost of the mobility centre in the city 
centre - €2,500,000 

Total mobility centres - €3,863,571 

 
The cost of other similar objects (car parks, bike parking areas, parking 
areas for the bike share bikes, bus stop shelters) built in Tartu in recent 
years was taken into account in estimating the cost of the mobility 
centres. The possible cost of land under the mobility centres was not 
accounted for. Tartu City owns suitable plots for the mobility centres in the 
city centre and by Ringtee Street (at the end of Ilmatsalu Street and near 
the Lõunakeskus shopping centre). Cooperation with the surrounding 
local governments is possible in other locations which helps to optimise 
the cost of building the mobility centres (cost of land under the mobility 
centre). 

Budgeting 
Reconstruction of municipal buildings is already included in the city 
budget strategy. Above all, allocation of funds for building the mobility 
centres and the first stage of bike baths needs to be included in the 
budget strategy. 
 

The annual volume of the investment budget of Tartu City does not enable 
to carry out the activities to the required extent. External funding through 
various support measures is required to achieve the objectives. 
 
The cycle and pedestrian paths built in Tartu City over the past five years 
have primarily been constructed with the support of grants (the 
contribution is usually 50–75% of the cost of the paths) or as part of 
reconstructing an existing carriageway. 
 
The state is planning various support measures with EU funding to 
support the development of the mobility sector in cities (including light 
traffic, mobility centres, city environment that is friendly and safe to road 
users, etc.) 
The financial burden that accompanies the performance of these 
activities can be significantly reduced with external funding. 
 



 

 
 
 
 
 

 

Definitions 
Greenhouse gases – greenhouse gases are carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs) and sulphur hexafluoride (SF6). Greenhouse gas 
emissions are expressed as carbon dioxide equivalent (t CO2 equivalent). 

Carbon dioxide equivalent (CO2 equivalent) – unit of measure of 
greenhouse gases that has been recalculated into the volume of carbon 
dioxide based on the global warming potential of greenhouse gases. 

Environmental impact – presumed direct or indirect impact of any 
activity on the environment, human health and well-being, cultural 
heritage or property. 

Climate – the average weather in a given area over a longer period of time. 

Climate change adaptation – activities that help to prepare for coping in 
the circumstances of a changing climate and adapting to the 
consequences of climate change on the level of households, settlements, 
companies, economic sectors, and states. 

Mitigation of climate change – activities that limit the extent of impact 
of climate change caused by humans and increase the carbon-
sequestration capacity of ecosystems in forests and oceans. 

Climate risk – likelihood that a harmful impact caused by climate change 
(changes in weather) is manifested in the built or natural environment 
(including humans). 

Final energy consumption – energy consumption after its intermediate 
transformations into other types of energy (electricity, heat, fuel). Final 
consumption does not include energy use for raw materials, own 
consumption in power plants, or loss. 

BEI (baseline emission inventory) – baseline emission inventory for 
greenhouse gases. 

IPCC – Intergovernmental Panel on Climate Change. 

 



Green network – a strategically planned, spatially, functionally, and 
ecologically coherent network of natural and seminatural areas and other 
environmental elements that functions on various hierarchical levels. 
Green infrastructure was established to provide ecosystem services. 
Technical facilities (ecoducts, green roofs, green walls, etc.) are also part of 
the green infrastructure. 

Blue network – blue network includes water ecosystems (lakes, rivers, 
streams and other ecologically functioning water bodies) with their shore 
or bank areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annexes: 

Annex 1: The SECAP methodology 
Tartu City has joined the Covenant of Mayors and with that has assumed 
the obligation to reduce the emission of greenhouse gases in the city’s 
territory and regularly report on its activities for reducing greenhouse gas 
emissions and climate change adaptation. An important part of reporting 
is conducting inventories of greenhouse gas emissions. The objective of 
the Covenant of Mayors is that calculations are carried out based on a 
shared methodology and it recommends using the IPCC 
(Intergovernmental Panel on Climate Change) methodology to calculate 
emissions. Using the same methodology ensures that the outcomes can 
be compared to other European cities. 
 
Based on this methodology, this plan uses standard emission factors and 
considers biomass and biofuels to have a neutral carbon balance. 
 
Environmental impact can also be evaluated through Life Cycle 
Assessment (LCA). According to this approach, the total environmental 
impact of a product/service or activity is evaluated throughout its life cycle. 
The main downside of conducting life cycle assessment is the excessive 
use of data, funds, and time. There is currently no common methodology 
to implement life cycle assessments in energy and climate plans. 
 
Pursuant to the voluntary obligations of the Covenant of Mayors, baseline 
emission inventory (BEI) has been carried out regarding CO2 emissions in 
Tartu City in 2010 (baseline year) for the Tartu City SEAP (2015–2020) and 
data on energy consumption in 2017 were collected and used to calculate 
the emissions of the relevant year for the intermediary inventory. A 
monitoring emission inventory (MEI) shall be carried out at least every four 
years. The basic scheme for the methodology of calculating emissions has 
been provided on figure 8.1. 

 
 
 
 
 
 

 
 

 

Figure 8.1. Principle of the methodology of calculating emissions in the energy 
and climate plan 

Energy consumption data are used for calculating emissions. The 
following table provides a general description of data and their collection 
divided by sectors. 
 
 

 

 

 

 

 

 

 

 



Table 8.1. Description of data sources 

Sector Data sources and their collection 

Administrative 
buildings of 
Tartu City 

Energy consumption in administrative buildings is based on a 
list of buildings confirmed by Tartu City. The Tartu Regional 
Energy Agency shall provide annual overviews of energy 
consumption for these buildings. The general information of 
buildings has been specified based on the building register 
and information from the city government. Source of energy 
consumption data: Elering, Elektrilevi, Eesti Gaas, Fortum 
Tartu. Consumption data is requested from service providers 
based on relevant lists and identification codes. 

Street 
lightning in 
Tartu 

Information on the energy consumption of streetlights and 
number and type of lights has been acquired with the help of 
the street lighting specialist of the city government based on 
an extract from the electricity database and description of the 
situation. 

Water 
treatment 

Information on imported thermal energy and electricity, 
produced biogas and electricity, and use of the cogeneration 
plant was received from the representative of Tartu Veevärk. 

Buildings and 
facilities of 
undertakings 

Location-specific (Tartu City) data on electricity consumption 
and production were received from the Elering database 
through Elektrilevi. Information on the sale (consumption) of 
district heating, fuel use and electricity production was 
received from the contact person of Fortum Tartu. Information 
on natural gas consumption in Tartu City was received from 
the Statistical Office. As no distinction had been made, natural 
gas consumption was divided equally between private and 
commercial consumers. 

Public 
transport 

Data on route kilometres of public transport based on fuel 
type used by buses were received from providers of the 
transport service through the Tartu City Government. Fuel 
consumption, energy consumption and emission factor values 
received from the lipasto.vtt.fi database were used based on 
the EURO class of the buses (EURO IV) (total mass of the 
vehicle 18 t, capacity 6 t, automatic transmission, urban). 

Private 
transport 

The mileage of passenger cars in Tartu City was obtained from 
the summary Car Fleet Mileage 2017 issued by the Estonian 
Road Administration. Pursuant to the distribution based on 
age and fuel types provided in the passenger car register of 
the Estonian Road Administration (as at 31/12/2017), the 
mileage was divided into EURO classes. The energy 
consumption of the relevant EURO class and fuel type was 
calculated based on the database of average energy 
consumption of each EURO class lipasto.vtt.fi (urban). 

 
The following table provides emission factors used throughout the energy 
and climate plan per year to clarify the scheme provided in figure 8.1. 
 
Table 8.2. Emission factors in 2017 

Energy source 
materials 

Emission factor, 
kgCO2/kWh Reference 

Electricity 1.147 Elering residual mix 20171 

District heating (Tartu 
Fortum, efficient) 

0.118 Environmental report emission2 

Natural gas 0.202 
CoM, IPCC3, Ministry of the 
Environment regulation4 

LPG 0.227 
CoM, IPCC3, Ministry of the 
Environment regulation4 

Heavy fuel oil 0.278 
CoM, IPCC3, Ministry of the 
Environment regulation4 

Light fuel oil 0.259 
CoM, IPCC3, Ministry of the 
Environment regulation4 

Diesel fuel 0.266 
CoM, IPCC3, Ministry of the 
Environment regulation4 

Motor gasoline 0.249 CoM, IPCC3, Ministry of the 
Environment regulation4 

Oil shale oil 0.278 Ministry of the Environment 
regulation4 

Peat 0.381 
CoM, IPCC3, Ministry of the 
Environment regulation4 



Renewable energy, 
including timber and 
wood biomass, wind 
and hydro energy, PV 
electricity, biomotor 
gasoline, biodiesel fuel 

0.0 
CoM, IPCC, CO2 neutrality criterion 

(ncn)3 

 
 
1. 2017 residual mix in Estonia (electricity from an unproven source) and 
calculation methodology for residual mix. 
2. Reported thermal energy emissions in the 2017 environmental reports 
of Fortum Tartu. 
3. CoM Default Emission Factors for the Member States of the European 
Union - dataset version 2017. 
4. Annex 2 to Regulation No. 86 of the Minister of the Environment. 
 
The principles and factors provided in the methodology of emission 
factors overview in this annex shall be taken into account in preparing and 
reading this document and in preparation of future monitoring emission 
inventories. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Annex 2:  

Tartu bicycle traffic strategic action plan 2020–2040 

Annex 3:  

Development plan for regional public transport and multi-modal 

transportation solutions (Commuting Master plan) 
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01 
Una Transición Energética 

Integrada para Vitoria-Gasteiz
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1.1 - Intro Ayto.- 

Xxxxx – Ayuntamiento, nivel político o responsable técnico… 

 

1.2 Construcción del PATEI 2030 

El Plan de Acción de Transición Energética Integrada de Vitoria-Gasteiz (2021-2030), PATEI 2030, ha sido desarrollado 

bajo un nuevo modelo de gobernanza y participación, siguiendo los pasos de planificación estratégica que marca la 

metodología Cities4ZERO de descarbonización urbana1. Esta metodología apuesta por un enfoque integrado de la 

planificación urbana y energética, y que en el caso del PATEI 2030 se traduce concretamente en: 

• Una integración horizontal, a nivel sectorial, de las estrategias y proyectos impulsados por los distintas 

departamentos, organismos y empresas municipales, para una mejor coordinación entre las iniciativas del 

conjunto del Ayuntamiento de Vitoria-Gasteiz (AVG). Dada la temática del PATEI 2030, destacar la coordinación 

con las líneas del nuevo Plan de Movilidad Sostenible y Espacio Público y Plan Maestro para la Regeneración 

Urbana, Ecorehabilitación y Vitalización de los barrios de Vitoria-Gasteiz. 

• Una integración a través de una participación intensa con los/ las agentes locales, mediante talleres de 

diagnóstico, prospectiva, contraste sectorial de acciones y participación pública, contando con la contribución de 

los distintos grupos que componen la ciudad de Vitoria-Gasteiz (sector público, privado, investigación, 

ciudadanía). En la sección 7 se detalla un listado de los/ las agentes que han contribuido en las distintas fases 

del proceso de construcción del PATEI 2030.  

• Una integración vertical, multinivel, contando con la participación de representantes de instituciones 

regionales (EVE, IHOBE, VISESA, Gobierno Vasco, Diputación Foral de Álava); cumpliendo con los requisitos 

exigidos por la Ley 4/2019, de 21 de febrero, de Sostenibilidad Energética de la Comunidad Autónoma Vasca en 

lo referido a la concepción de Planes de Actuación Energética; y por último, continuando con el compromiso 

europeo de adhesión al Pacto de Alcaldías2 por el Clima y la Energía Sostenible, así como alineándose con el 

programa Smart Cities and Communities a través del proyecto SmartEnCity. 

Respecto a la coordinación del proceso de construcción de este PATEI 2030, cabe destacar la reorganización de la 

estructura municipal, que ha conllevado la creación de un nuevo servicio encargado de liderar la agenda municipal en 

materia de energía y clima. La gobernanza climática en el AVG se ha dotado de una nueva estructura, encuadrada en el 

Departamento de Territorio y Acción por el Clima, pero con vocación de transversalidad, denominada Servicio de 

Sostenibilidad, Clima y Energía, al que le ha correspondido la responsabilidad de coordinar la elaboración de la 

planificación municipal en materia de clima y energía, así como del desarrollo y seguimiento de la misma, tanto en el 

ámbito de la mitigación y la transición justa, a través del PATEI 2030, como de la adaptación local, a través del Plan de 

Acción de Adaptación al Cambio Climático  de Vitoria-Gasteiz 2021-2030 (PAACC 2030), cuya integración dará lugar al 

Plan de Acción de Clima y Energía Sostenible de Vitoria-Gasteiz 2021-2030, PACES 2030. 

 

  

 
1 Cities4ZERO: Overcoming Carbon Lock-in in Municipalities through Smart Urban Transformation Processes (Urrutia et al, 2020) - 

https://doi.org/10.3390/su12093590  
2 Dentro del compromiso de Vitoria-Gasteiz con el Pacto de Alcaldías por el Clima y Energía Sostenible, el PATEI 2030 constituye el 

ámbito de la mitigación del cambio climático, que junto al ámbito de la adaptación a los impactos del mismo desarrollado en paralelo, 
completarán el Plan de Acción por el Clima y la Energía Sosteinble de Vitoria-Gasteiz 2030 (PACES). 

https://doi.org/10.3390/su12093590
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Fases del proceso 

A continuación, se describe brevemente la secuencia de fases que ha seguido el AVG hasta la publicación del PATEI 

2030, alineada con la metodología de descarbonización urbana Cities4ZERO, y que destaca por el alto grado de 

codesarrollo del documento estratégico en cada una de sus fases de construcción con los/ las agentes de la ciudad. 

Además de este alto grado de implicación de la comunidad local, este proceso de construcción se apoya en la 

modelización del sistema urbano-energético de Vitoria-Gasteiz para informar y enriquecer el proceso3. 

Al igual que en muchos otros sectores, este proceso estratégico también ha sufrido el impacto de la Covid-19, siendo 

necesario replantear el formato de algunas de las acciones de participación para poder así alcanzar el nivel de 

involucración de agentes inicialmente deseado. 

  

 

3 La sección 2.4 Modelo Energético describe ese proceso de apoyo a la planificación del PATEI 2030. 

Figura 1. Fases del proceso de construcción del documento PATEI 2030 
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Fase 1: Análisis y Diagnóstico para la transición energética 

El PATEI 2030 se plantea como una evolución y actualización de los compromisos de mitigación del cambio climático y 

transición energética adoptados en el Plan de Lucha contra el Cambio Climático 2010-2020 (PLCC 2020). Además del 

PLCC 2020, que se ha tomado como base de partida, se han analizado los documentos estratégicos, normativos y planes 

municipales publicados hasta la fecha que mantienen alguna relación con la temática de energía y clima, para así poder 

recoger sus conclusiones en la fase de análisis y diagnóstico del PATEI 2030. 

• Vitoria-Gasteiz: ciudad neutra en carbono. Escenario 2020-2050 (2010) 

• Potencial solar fotovoltaico de las cubiertas edificatorias de la ciudad de Vitoria-Gasteiz (UPM, 2019) 

• La transición energética del País Vasco (Ararteko, 2018) 

• Análisis para una Comercializadora Municipal de energía eléctrica (SOM energía)  

• Diagnosis Energética del Ayuntamiento de Vitoria-Gasteiz (Ecooo) 

• Ciudades energéticamente sostenibles: transición energética urbana a 2030 (Deloitte, 2019) 

• Plan de Movilidad Sostenible y Espacio Público (2007) 

• Plan FutURA (Plan Integral de Gestión del Agua) 

• Plan de Prevención y Gestión de Residuos Urbanos de Araba-Álava 

• Estrategia Agroalimentaria de Vitoria-Gasteiz (2017-2025) 

• La Infraestructura Verde Urbana de Vitoria-Gasteiz (2014) 

• Ley 4/2019 de Sostenibilidad Energética de la CAV (Gobierno Vasco, 2019) 

• Plan Nacional Integrado de Energía y Clima 2021-2030 (Gobierno de España, 2020) 

• Avance del Plan General de Ordenación Urbana (PGOU) de Vitoria-Gasteiz 

 

Además de los documentos anteriores, a lo largo de 2018 se elaboró un documento de diagnóstico en clave de transición 

energética municipal 2020-20304, que además de analizar el grado de cumplimiento del PLCC 2020 a fecha 2015, llevó 

a cabo una identificación y propuesta de líneas de actuación futura, contando con la participación de los principales grupos 

de agentes de la ciudad a través de cuatro talleres de participación5. En la sección 2 de este documento, Diagnóstico, se 

recogen los puntos clave de ese diagnóstico, así como una actualización del grado de cumplimiento del PLCC 2020 a 

fecha 2020, contando con la última actualización de datos de consumos, emisiones y generación renovable de la ciudad. 

Fase 2: Cogeneración de escenarios y visión de ciudad 2030 

Contando con los mismos grupos de agentes locales que participaron en la fase de diagnóstico, se diseñó una dinámica 

para generar de manera conjunta los posibles escenarios de Vitoria-Gasteiz en clave energética, con la vista puesta en 

el año 2030. A través de esta dinámica participativa, dividida en dos sesiones, los participantes fueron capaces de 

contrastar las conclusiones del diagnóstico, acordar las tendencias globales más relevantes para el caso de Vitoria-

Gasteiz, generar cuatro escenarios diferentes para el año 2030 basados en esas tendencias, confluir en un “escenario de 

acción 2030”, y finalmente concretar una visión de ciudad en clave energética para el año 2030. Los principales detalles 

de este proceso se describen en la sección 3, Vitoria-Gasteiz 2030: una visión compartida de ciudad. 

Fases 3 y 4: Desarrollo del Plan Estratégico y del Plan de Acción 2030 

Una vez alcanzado un consenso general para establecer tanto el “escenario de acción 2030” como la “visión 2030”, el 

equipo redactor analizó detalladamente el contenido generado en las sesiones participativas para tratar de integrarlo al 

máximo en el documento final PATEI 2030. De este modo, y partiendo del “escenario de acción” y la “visión”, se 

identificaron los objetivos del PATEI 2030, y se estructuró el contenido del plan en distintas Áreas, Líneas y Acciones, con 

el objetivo de dar cumplimiento tanto a los objetivos como a la consecución del “escenario de acción” y la “visión” en el 

año 2030, momento en el que las acciones del PATEI 2030 deberían estar implementadas. Para la identificación de las 

Líneas y Acciones, el equipo redactor mantuvo un contacto estrecho con el grupo de personal experto local que había 

participado en las dinámicas anteriores, enriqueciendo de manera significativa tanto el enfoque concreto como su 

profundidad, aportando del modo en que sólo ellos y ellas pueden hacer. Este paso en la concepción del PATEI 2030 es 

fundamental, ya que muchos de estos agentes estarán implicados en la futura implementación y coordinación de algunas 

de las acciones dentro de su ámbito de trabajo y, por tanto, es necesario que puedan participar de todo este proceso para 

aumentar las posibilidades de una implementación exitosa. 

 
4 Diagnóstico y propuestas para la elaboración de la hoja de ruta de Vitoria-Gasteiz, estrategia de transición energética municipal 2020-

2030 (Fundación Renovables, 2018); https://www.vitoria-gasteiz.org/docs/wb021/contenidosEstaticos/adjuntos/es/32/51/83251.pdf  
5 PYMEs y tejido asociativo; agentes sociales; personal técnico de la administración municipal y de otras instituciones; responsables 

políticos, personal directivo municipal y de otras instituciones públicas. 

https://www.vitoria-gasteiz.org/docs/wb021/contenidosEstaticos/adjuntos/es/32/51/83251.pdf
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Fase 5: Contraste público del PATEI 2030 

o Contraste público/ Documento abierto; Proceso de participación pública (completar cuando finalice el 

proceso) 

 

 

Fase 6: Publicación definitiva del PATEI 2030 

Finalmente, tras las modificaciones incluidas a raíz del proceso de participación pública, el PATEI 2030 se publica. 

Tratando de evitar el riesgo de que este documento estratégico no trascienda a los campos de acción necesarios para su 

correcta implementación, el servicio de Sostenibilidad, Clima y Energía impulsa las siguientes líneas de integración del 

PATEI 2030 en la dinámica de planificación municipal:  

• A nivel de coordinación de las acciones del PATEI 2030, el nuevo servicio de Sostenibilidad, Clima y Energía 

tratará de ejercer de facilitador interdepartamental, actuando como nodo municipal de despliegue del PATEI 

2030, asegurando un esquema de gobernanza adecuado. 

• A nivel estratégico en temática de Energía y Clima, el PATEI 2030 se publica como una continuación del PLCC 

2020, así como de un hito intermedio de la estrategia Vitoria-Gasteiz: ciudad neutra en carbono. Escenario 2020-

2050. 

• A nivel de compromisos municipales, continuando con la renovación de la adhesión al Pacto de Alcaldías 

europeas. El PATEI 2030 cumple con la línea de compromisos europeos en materia de mitigación del Cambio 

Climático que, junto con el Plan de Acción de Adaptación al Cambio Climático, PAACC 2030, actualmente en 

coordinada redacción, conformará la base fundamental del próximo Plan de Acción de Clima y Energía 

Sostenible de Vitoria-Gasteiz (PACES 2030; Figura 2). Este PACES 2030 será, como continuación del PLCC 

2020, la herramienta de gobernanza energética y climática que guiará la acción del AVG, con la implicación de 

todos los agentes interesados públicos y privados, en esta década, 

• A nivel de instrumentos urbanísticos, fomentando las modificaciones necesarias en la actual revisión del Plan 

General de Ordenación Urbana (PGOU) y en las ordenanzas municipales, con el objetivo de facilitar la correcta 

implementación del PATEI 2030. 

  

Figura 2. Proceso de planificación en Clima y Energía 2010-2030 
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02 
Diagnóstico 
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El objetivo de este apartado es presentar de manera sintética los principales datos referidos al consumo final de energía, 

a las emisiones de gases de efecto invernadero (GEI), así como a la producción local de energías renovables, y su 

evolución en el periodo 2006-2020. Además, se recoge un análisis del grado de cumplimiento de los objetivos establecidos 

en el PLCC 2020, en línea con los datos que maneja el modelo energético descrito en la sección 2.4 Modelo Energético. 

De manera complementaria, y enmarcado en el nuevo modelo de gobernanza y participación descrito en la sección 1.2, 

los/ las agentes locales de Vitoria-Gasteiz se involucraron en la definición y el contraste de un análisis DAFO, a modo de 

Diagnóstico cualitativo de la ciudad en clave de transición energética, y que se puede consultar en el Anexo An4 de este 

documento. 

 

2.1 Evolución del consumo energético y emisiones GEI 

A continuación, se presentan los datos de evolución de los consumos energéticos y de las emisiones de Gases de Efecto 

Invernadero (GEI) a nivel del Municipio de Vitoria-Gasteiz, obtenidos de los inventarios anuales elaborados por el AVG, 

en el seguimiento del desarrollo del PLCC 2020. 

Se recogen los datos para los tres años clave de la planificación energética y climática municipal: 

• 2006: considerado como año base de los inventarios (BEI; Baseline Emission Inventory), y al que se referencian 

y se van a seguir referenciando todas las variaciones en los datos de consumo y emisiones GEI de los años 

posteriores, 

• 2017: año que se ha tomado como referencia para la obtener la variación en los consumos energéticos y las 

emisiones GEI producidas por las acciones propuestas hasta el horizonte temporal 2030, recogidas en el PATEI 

2030. 

• 2020: año horizonte del PLCC 2020, y en el que se evalúa el grado de cumplimiento de los objetivos de reducción 

de emisiones GEI establecidos en el mismo. 

La Tabla 1 muestra la evolución de los datos de consumo final de energía (GWh) y de las emisiones GEI (toneladas de 

CO2e) desagregada por fuente energética, mientras que la Tabla 2 muestra la evolución por sectores. 

Tabla 1. Distribución por fuente energética de los consumos energéticos y emisiones GEI. Evolución de la situación actual 

frente a la de 2006 

FUENTE ENERGÉTICA 

2006 2017 2020 VARIACIÓN 2006/ 2020 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(%) 

EMISIONES 
(%) 

ENERGÍA ELÉCTRICA 686,2 306,3 666,1 174,1 649,9 85,8 -5,5% -72,0% 

GAS NATURAL 709,9 144,0 949,0 192,5 954,7 193,6 34,5% 34,5% 

DERIVADOS DEL 
PETRÓLEO 

1.253,9 388,1 995,4 329,0 951,7 304,3 -24,0% -21,6% 

OTROS (BIOCARBURANTES 

Y BIOMASA) 0,0 0,0 41,4 5,7 40,0 6,1 - - 

TOTAL 2.650,0 838,3 2.651,9 701,2 2.596,3 589,8 -2,0% -29,6% 

 

El consumo energético en 2017 fue prácticamente el mismo que en 2006, a pesar de que en ese periodo la población 

aumentó en un 8,4% y el número de viviendas en un 15,2%. Por su parte, las emisiones GEI se redujeron en ese periodo 

en un 16,4%. como resultado de la mejora del factor de emisión del mix eléctrico consumido, así como de una migración 

progresiva de los derivados petrolíferos hacia el gas natural, un modelo con un margen de mejora limitado dadas las 

emisiones de este último.  

El consumo energético en 2020 (datos provisionales), debido a la situación de crisis sanitaria sufrida durante 

prácticamente todo el año, se ha reducido respecto a 2006 en un 2;0% (con un aumento de la población de un 10;2% y 
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de un 16,1% en el nº de viviendas durante ese periodo). Debido a esto último, junto a los factores señalado anteriormente, 

la reducción de las emisiones GEI ha alcanzado el 29,6% respecto al año base 2006. 

 

Del mismo modo que en la tabla anterior, la Tabla 2 muestra la evolución en la reducción de consumos y emisiones, pero 

esta vez desagregada por sectores. 

Tabla 2. Distribución por sectores de los consumos energéticos y emisiones GEI. Evolución de la situación actual frente a 

la de 2006. 

SECTORES 

2006 2017 2020 
VARIACIÓN 2006/ 

2020 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(tCO2e) 

RESIDENCIAL 965,3 269,9 1.003,7 229,0 1.060,0 207,4 9,8% -23,2% 

SERVICIOS 549,7 202,2 572,4 145,8 588,0 103,7 7,0% -48,7% 

MOVILIDAD INTERNA 923,5 244,0 828,9 217,1 733,7 190,8 -20,6% -21,8% 

PRIMARIO 85,2 79,4 98,5 90,7 81,2 72,9 -4,6% -8,2% 

CICLO HIDROLÓGICO6 11,7 5,9 9,8 2,8 9,8 1,4 -16,5% -75,8% 

EQUIPAMIENTO Y 
SERVICIOS MUNICIPALES7 

117,9 37,8 141,0 17,1 119,2 13,6 1,1% -64,1% 

103,9 34,0 118,2 11,0 102,5 9,1 -1,3% -73,2% 

GESTIÓN RESIDUOS Y 
LIMPIEZA 10,7 2,8 20,4 4,8 21,2 4,5 97,5% 58,6% 

TOTAL 2.650,0 838,3 2.651,9 701,2 2.596,3 589,8 -2,0% -29,6% 

 

En todos los sectores, excepto en la movilidad interna, se aprecia un aumento del consumo final de energía, aunque las 

emisiones se reducen en todos ellos, debido fundamentalmente al menor factor de emisiones de la energía eléctrica 

consumida, que se ha reducido en un 66% en el periodo considerado.  

 
6 AMVISA pertenece al Ayuntamiento. 
7 La fila de abajo representa los mismos consumos que la de arriba, pero excluyendo el consumo de los autobuses urbanos, ya que 

están incluidos en el apartado de movilidad. 

Figura 3. Distribución energética de Vitoria-Gasteiz en los años 2006, 2017 y 2020 
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2.2 Evolución en la producción de energías renovables 

Estrechamente vinculada a los datos de evolución del consumo energético y emisiones GEI en el municipio, se presenta 

en paralelo la evolución en la producción de energías renovables (Tabla 3).  

El PLCC 2020 incluía 14 medidas con el objetivo de incrementar la penetración de energía procedente de fuentes 

renovables, estableciendo un objetivo de 75,85 GWh para 2020, que se reduce a 43,17 GWh si no se incluyen las 

producciones previstas para la biomasa agrícola y ganadera. 

Tabla 3. Producción de energías renovables en Vitoria-Gasteiz8, 9. 

TECNOLOGÍA 

PRODUCCIÓN DE ENERGÍAS RENOVABLES (GWh/año) 

2010 2017 2020 OBJETIVO 2020 
% CONSEGUIDO EN 2020 
SOBRE OBJETIVO 2020 

SOLAR TÉRMICA 3,45 3,95 4,68 10,25 46% 

SOLAR FOTOVOLTAICA 2,75 3,61 4,63 11,89 39% 

MINI EÓLICA 0,005 0,012 0,012 1,12 1% 

GEOTERMIA 0,62 1,74 1,85 3,26 57% 

BIOMASA 1,08 7,88 8,69 6,25 139% 

BIOGÁS 11,10 8,61 8,46 10,40 81% 

MINIHIDRÁULICA 0 0,45 0,45 - - 

TOTAL 19,02 26,25 28,77 43,17 67% 
   

En 2010, año de puesta en marcha del PLCC 2020, la producción renovable fue de 19,02 GWh, alcanzando los 26,25 

GWh en 2017. Esta progresión supuso un cumplimento del 35% sobre el objetivo fijado a 2020 de 75,85 GWh, que se 

elevaba hasta el 61% sino se considera la producción prevista para la biomasa agrícola y ganadera. En 2020 (datos 2019) 

los datos serían respectivamente del 38% y del 67%. 

 

2.3 Análisis del grado de cumplimiento del PLCC 2020 

El Plan de Acción de Energía Sostenible (PAES), que el AVG se comprometió a elaborar y poner en marcha como 

consecuencia de su adhesión al Pacto Europeo de Alcaldes/as en 2009, recibió la denominación de Plan de Lucha contra 

el Cambio Climático (PLCC) de Vitoria-Gasteiz 2010-2020, y se elaboró con un horizonte temporal a 2020, tal y como 

establecía el acuerdo de adhesión, tomando el 2006 como año base para la elaboración del inventario de consumos 

energéticos y de emisiones GEI del Municipio. 

El PLCC 2020 estableció un objetivo de reducción de las emisiones GEI para el conjunto del Municipio de Vitoria-Gasteiz 

(MVG) del 25,7% a través de la puesta en marcha de un total de 74 acciones de reducción de los consumos energéticos, 

a través del ahorro y la eficiencia energética, y 14 acciones de producción de energía renovable. Estas acciones no 

solamente afectaban al AVG, para el que estableció un objetivo específico de reducción del 56,1%, sino que afectaban a 

casi todos los sectores urbanos difusos, tanto públicos como privados. No obstante, el PLCC 2020 dejó fuera los 

consumos y las emisiones debidas al sector industrial asentado en el MVG, y consideró solamente la movilidad interna 

de la ciudadanía vitoriana, es decir, el consumo de energía y las emisiones GEI que se producen en los desplazamientos 

exclusivamente dentro del Término Municipal. Por el contrario, el PLCC 2020 no estableció un objetivo concreto para la 

reducción del consumo final de energía. 

 
8 Los datos de producción de EERR en 2020 no están disponibles todavía. Los contenidos en la tabla corresponden a 2019 
9 No están incluidas las producciones previstas para la biomasa agrícola y ganadera. 
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Alcanzar el objetivo de reducción de emisiones GEI para el MVG significa emitir en 2020 por debajo de 625kt de CO2e, o 

lo que es lo mismo, reducir las emisiones en más de 216kt CO2e. En el caso de las emisiones derivadas de la actividad 

del AVG, significa estar en 2020 por debajo de 22kt de CO2e, o lo que es lo mismo, reducirlas en más de 27kt CO2e. 

El PLCC 2020 definió un escenario tendencial de emisiones GEI en 2020, como el escenario de no actuación o escenario 

business as usual (BAU 2020), que se calculó teniendo en cuenta la evolución prevista para los diferentes sectores 

consumidores de energía y emisores GEI, asociada al crecimiento demográfico estimado y el de otras variables 

socioeconómicas, como el incremento en el número de viviendas construidas, la superficie comercial disponible, o el 

aumento previsible en el parque de vehículos. Para este escenario, se llevó a cabo una estimación de las emisiones GEI 

para el conjunto del Municipio en 2020, con el resultado de que se incrementarían en un 10%, hasta alcanzar las 925kt 

CO2e. Sobre este escenario tendencial, la reducción de las emisiones necesaria para alcanzar el objetivo establecido sería 

de más de 300kt CO2e, lo que supone una reducción del 32,5% sobre 2006. 

En 2020, las emisiones GEI para el conjunto del municipio se han situado en 590kt CO2e, 35kt menos de las necesarias 

para cumplir el objetivo comprometido, lo cual supone una reducción del 29,6%, casi 4 puntos por debajo del objetivo del 

25,7%. En 2017, esa reducción alcanzó un valor del 16,4%, mientras que en 2019 se situó en el 22,4% (provisional), a 

tan sólo 3 puntos porcentuales del objetivo. Aun reconociendo que la extraordinaria situación de crisis sanitaria mundial 

padecida en 2020 ha supuesto que el objetivo de reducción GEI se haya superado ampliamente, el dato de 2019 permite 

suponer que se hubiera estado cerca de su consecución incluso en un año sin pandemia. 

Las emisiones GEI para las actividades municipales10, incluido el transporte público en autobús, se ha situado en 19,5kt 

CO2e, 2,5 menos del objetivo establecido, lo que supone una reducción del 58,2%, más de 2 puntos por debajo del objetivo 

del 56,1%. En 2017, la reducción de emisiones GEI del AVG fue del 47,0%, y en 2019 alcanzó el 49,2% (provisional). 

Como se ha descrito anteriormente para el conjunto del Municipio, el dato de 2019 permite suponer que se hubiera estado 

cerca de su consecución incluso en un año de actividad municipal normalizada. 

La consecución del objetivo de reducción de emisiones GEI para el conjunto de los sectores difusos de Vitoria-Gasteiz se 

fundamenta en la participación de tres factores. El más importante de ellos, la evolución a la baja del factor de emisión 

del mix eléctrico consumido (que explica aproximadamente un 70% de la reducción). A éste, se añadirían la sustitución 

de los derivados del petróleo, en concreto gasóleo C y GLP por gas natural (GN) en la edificación residencial, y finalmente 

el menor consumo de gasóleos y gasolinas de automoción en la movilidad interna. 

Como consecuencia de lo anterior, la reducción de las emisiones GEI no es proporcional a la variación en el consumo 

final de energía, ya que en 2020 esa reducción en términos absolutos ha sido del 2%, (en 2017 el consumo energético 

fue prácticamente el mismo que en 2006). No obstante, sí que se ha producido una reducción del consumo energético en 

términos per cápita, de manera que se ha pasado de 11,5 kWh/habitante/año en 2006 a 10,2 kWh/habitante/año en 2020, 

lo que supone una reducción del más de un 11% (en 2017 esa reducción fue cercana al 8%). 

En conclusión, durante el periodo de desarrollo del PLCC 2020 se ha conseguido reducir las emisiones GEI del municipio 

de Vitoria-Gasteiz en unas 250kt CO2e, lo que supone aproximadamente una reducción de 1 tonelada de CO2e por 

habitante y año. La reducción se ha producido en todos los sectores, con especial relevancia en el sector servicios, incluido 

los servicios municipales, seguidos de los sectores residencial y movilidad interna. 

 

2.4 Modelo energético 

Partiendo de la información de diagnóstico de la ciudad, se ha generado el modelo energético de Vitoria-Gasteiz. El 

modelo energético es una herramienta de análisis prospectivo que proporciona un apoyo útil en los procesos de 

planificación urbana y toma de decisiones. Mediante la generación de diferentes visiones futuras de la ciudad, el análisis 

de tendencias futuras, y la evaluación de distintas medidas y políticas energéticas, el modelo permite plantear a los/ las 

agentes locales una serie de escenarios futuros. Estos escenarios proporcionan una información orientativa sobre los 

posibles desarrollos de la ciudad en los años venideros, en base a la cual estos agentes pueden comenzar a plantear y 

coordinar acciones, fijar objetivos, y/o establecer hojas de ruta de cara a la descarbonización de la ciudad. En el caso 

 
10 Se ha considerado con emisión nula la electricidad consumida en los edificios municipales y en el alumbrado público al contar con 

certificación de garantía 100% renovable.   
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particular de Vitoria-Gasteiz, el modelo energético de la ciudad ha contribuido a la generación de la visión Vitoria-Gasteiz 

2030 (sección 3).  

Para la construcción del sistema energético de la ciudad se ha hecho uso de la herramienta de modelado LEAP11 (Low 

Emissions Analysis Platform). Esta herramienta, desarrollada por el Stockholm Environment Institute y avalada por 

Naciones Unidas, ha sido diseñada para el análisis y evaluación de políticas energéticas y mitigación del cambio climático. 

Versátil, de manejo sencillo, intuitiva y flexible, LEAP ha sido adoptada por numerosos agentes y organizaciones para el 

análisis de estrategias climáticas tanto a nivel nacional/regional, como a nivel local. Frente a otras herramientas, LEAP no 

requiere de un alto volumen de datos, lo que, unido al resto de sus características, hacen que sea una herramienta idónea 

para modelar de manera sencilla, pero integral, sistemas energéticos urbanos. Es por ello por lo que se ha escogido para 

el modelado energético de Vitoria-Gasteiz. 

El modelo energético de Vitoria-Gasteiz recoge toda la información de diagnóstico de la ciudad, estructurándola y 

permitiendo la simulación de los escenarios energéticos futuros partiendo del año de referencia escogido (2017). El 

modelo se organiza en dos partes conectadas: demanda y transformación. La primera incluye todos los sectores de 

consumo final y define las necesidades energéticas de éstos. El lado de transformación abarca todo el sistema de 

suministro energético de la ciudad, desde las plantas y sistemas de generación hasta las redes de transporte y distribución, 

fijando las características de éstos. En función del escenario que se desee plantear, el modelo permite simular diferentes 

desarrollos futuros de demanda energética. Esta demanda podrá aumentar o disminuir a causa de cambios demográficos 

y/o socioeconómicos, así como consecuencia del impacto de las medidas de eficiencia energética que se vayan a evaluar. 

Esta evolución de la demanda influye en el desempeño del lado de transformación, que trabajará para cubrir las 

necesidades energéticas de la ciudad, generando la cantidad de energía requerida por los sectores finales, importando la 

parte que no fuese capaz de suministrar, o exportando el excedente que la ciudad no precise. Asimismo, el modelo permite 

modelar diferentes actuaciones energéticas en el sistema de suministro de la ciudad (p.ej. aumento o retirada de la 

capacidad instalada de diferentes sistemas de generación, variación de las horas de funcionamiento de las plantas de 

generación, mejora de rendimientos, reducción de las pérdidas de transporte y distribución, etc.). Cabe destacar que el 

modelo incluye también las emisiones asociadas al consumo energético de los sectores. Igualmente, permite contabilizar 

las emisiones asociadas al mix eléctrico consumido por la ciudad, así como la evolución de éste. 

En este caso, la información facilitada por el AVG se ha desagregado por sector de consumo final: residencial, servicios, 

servicios municipales (Tabla 212), movilidad interna, y sector primario; el sector industrial se ha excluido del análisis. En 

función del sector se han definido una serie de subsectores y/o usos energéticos finales que a su vez consumen una serie 

de combustibles. De esta manera se consigue aportar un alto nivel de detalle al consumo energético de la ciudad, lo que 

permitirá posteriormente un mayor grado de precisión a la hora de definir y simular diferentes actuaciones energéticas. 

De la misma forma, se han definido los diferentes sistemas de generación eléctrica y calor presentes en la ciudad: 

instalaciones de generación eléctrica renovable y cogeneraciones. 

El modelo presta especial atención al sector residencial, combinando para su caracterización energética los datos de 

consumos energéticos suministrados por el AVG, con información catastral y certificados energéticos. Esta integración ha 

permitido la desagregación del consumo del sector por tipología constructiva (bloque de viviendas o vivienda unifamiliar) 

y periodo constructivo. Gracias a esta desagregación, se puede distinguir el consumo en función de la edad y el tipo de 

vivienda. Por su parte, los certificados energéticos recogen valiosa información relativa a los sistemas energéticos de las 

viviendas, lo que permite identificar el stock de equipos de calefacción y ACS13 del parque edificado de la ciudad. De cara 

al análisis de estrategias, esta caracterización del sector residencial permite la priorización de las viviendas a rehabilitar, 

así como del conjunto de instalaciones térmicas a renovar. 

Una vez caracterizados energéticamente los sectores y las instalaciones de generación y suministro energético de la 

ciudad para el año base (2017), el balance energético de la ciudad se muestra en el diagrama Sankey (Figura 4). A partir 

de este punto inicial se plantearán distintas alternativas futuras para la ciudad que darán soporte en la confección de la 

visión Vitoria-Gasteiz 2030. 

 
11 Heaps, C.G., 2021. LEAP: The Low Emissions Analysis Platform. [Software version: 2020.1.30] Stockholm Environment Institute. 

Somerville, MA, USA. https://leap.sei.org  
12 El sector de Servicios Municipales incluye el ciclo hidrológico, los equipamentos y servicios municipales, y la gestión de residuos y 

limpieza urbana. 
13 Agua Caliente Sanitaria 

https://leap.sei.org/
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Figura 4. Balance energético de Vitoria-Gasteiz en formato de diagrama Sankey. 
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03 
Vitoria-Gasteiz 2030;  

una visión compartida de ciudad 
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3.1 Cogeneración de Escenarios y Visión 2030 

Con el propósito de generar una visión compartida de Vitoria-Gasteiz para el año 2030 en clave de transición energética, 

y partiendo del diagnóstico descrito en el apartado anterior, el AVG se embarca en un ambicioso proceso de involucración 

de agentes locales interesados en materia de energía. Este proceso participativo se estructura en torno a dos talleres, en 

una secuencia de trabajo compartido descrita a continuación.  

TALLER 1: “TENDENCIAS, DIAGNÓSTICO Y ESCENARIOS DE TRANSICIÓN ENERGÉTICA 2030” 

•  Fecha: 29 de enero de 2020 

•  Lugar: Palacio Europa 

•  Número de participantes: 35 – Ayuntamiento, agencias municipales, entes regionales, sector privado, sector 

científico-tecnológico, agentes sociales. 

•  Trabajos de preparación: análisis de documentos estratégicos municipales y autonómicos en materia de 

transición energética, así como recopilación de tendencias globales en la materia; preparación de dinámica 

participativa e invitación a las personas asistentes. 

 

El evento comienza con una presentación de la dinámica de trabajo y objetivos iniciales del AVG en materia de transición 

energética, dando paso a un perfil más técnico con la presentación del diagnóstico para la transición energética, 

incluyendo detalles del modelo energético y la línea base de emisiones de la ciudad. 

A continuación, durante la primera dinámica participativa, se invita a las personas asistentes a contrastar el diagnóstico 

presentado (análisis DAFO, Anexo An4), así como a identificar las tendencias globales en materia de transición energética 

que podrían condicionar a la ciudad de Vitoria-Gasteiz en 2030 (Anexo An2). Bajo un formato de presentación, debate y 

votación, los y las participantes resaltan aquellas tendencias con una mayor relación de potencial impacto/ incertidumbre. 

Por un lado, el potencial impacto de estas tendencias es lo que las hace relevantes en un futuro; por otro lado, la 

incertidumbre de dicho impacto es la que generará distintos escenarios en función de si la tendencia adquiere una 

dirección u otra. 

Como resultado de este ejercicio (detalle en Anexo An3), las personas asistentes resaltan dos principales tendencias 

globales relevantes y, al mismo tiempo, inciertas para Vitoria-Gasteiz 2030: 

Figura 5. Presentación del Taller 1: Tendencias, diagnóstico y escenarios de transición energética 2030. 
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•  T1. El cumplimiento (o incumplimiento) de objetivos de reducción de emisiones, y la mejora (o empeoramiento) 

de resiliencia frente a impactos derivados del Cambio Climático 

•  T2. Alta (o baja) conciencia institucional y ciudadana 

Tomando como base estas tendencias globales identificadas, la segunda dinámica participativa divide a las personas 

participantes en grupos para generar cuatro posibles escenarios de Vitoria-Gasteiz en el año 2030, consecuencia de las 

distintas direcciones que podrían tomar las tendencias mencionadas en un futuro. La persona asignada como portavoz 

de cada grupo se encarga de presentar el resultado de cada escenario al resto de asistentes (Figura 6; los elementos que 

componen cada uno de estos escenarios se pueden consultar en el Anexo An5). 

Tras finalizar este primer taller, un grupo de trabajo se encarga de identificar los elementos clave de cada uno de estos 

escenarios, refinando los resultados para informar a los asistentes y poder trabajarlos en el segundo taller. 

 

TALLER 2: “ESCENARIO DE ACCIÓN” Y VISION 2030 

•  Fecha: 12 de febrero de 2020 

•  Lugar: Palacio Europa 

•  Número de participantes: 42 – Ayuntamiento, agencias municipales, entes regionales, sector privado, sector 

científico-tecnológico, agentes sociales. 

•  Trabajos de preparación: análisis de aportaciones del primer taller, desarrollo de diagramas y narrativas 

relativas a cada escenario, análisis de impacto sobre el modelo energético; preparación de dinámica participativa, 

y envío de resultados del primer taller a las personas asistentes, junto con la invitación al segundo taller. 

 

Figura 6. Representación gráfica de los 4 escenarios Vitoria-Gasteiz 2030 (Carolina Mejía, 2020) 
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El segundo taller comienza con una exposición de las conclusiones del primer taller, describiendo los cuatro escenarios 

generados por los y las participantes, acompañados de diagramas explicativos, narrativas y un desglose de los elementos 

clave que componen cada escenario, clasificados por sistema urbano (generación energética y renovables; edificación y 

rehabilitación; movilidad; gobernanza; otros). También se expone mediante gráficos el impacto asociado que conllevaría 

la consecución de cada uno de estos escenarios tanto en el sistema energético como en el total de emisiones generadas 

para el año 2030. 

Tras la exposición, la primera dinámica participativa propone un análisis compartido de los cuatro escenarios y sus 

elementos constituyentes, para tratar de consensuar un Escenario de Acción Vitoria-Gasteiz 2030. Este escenario se 

construye bajo la premisa de ser suficientemente ambicioso para alcanzar los objetivos de la ciudad en materia de 

transición energética para 2030, siendo a su vez suficientemente realista para no poner en riesgo su futura implementación 

o la credibilidad de este por parte del grupo de agentes locales. Tras este análisis, un intenso debate, y con la ayuda de 

las personas dinamizadores, los y las participantes acuerdan los elementos constituyentes del Escenario de Acción. Estos 

elementos permitirán: 

•  Estructurar el Escenario de Acción (sección 3.2), incluyendo tanto una narrativa de ese escenario objetivo 2030 

como un modelado energético más preciso que permita cuantificar a posteriori los impactos en el sistema 

energético de las acciones contenidas en este PATEI 2030. 

•  Generar una visión para Vitoria-Gasteiz 2030 (sección 3.3), que ejerza de estandarte, guía y objetivo último en 

este proceso de planificación estratégica hacia la descarbonización de la ciudad. 

 

Finalmente, a modo de lluvia de ideas, y aprovechando las valiosas contribuciones que las personas participantes pueden 

aportar de salida en este proceso de planificación, se invita a proponer iniciativas e indicar prioridades para avanzar hacia 

el mencionado Escenario de Acción Vitoria-Gasteiz 2030. Una vez finalizado el taller, un grupo de trabajo se encarga de 

analizar todas estas contribuciones, e incluirlas en el proceso de identificación de acciones para el documento PATEI 

2030. Por otro lado, ese mismo grupo de trabajo se encarga de redactar tanto el Escenario de Acción como la Visión 

Vitoria-Gasteiz 2030, además de coordinar estos contenidos con el modelado energético, para informar por correo 

electrónico a todas las personas asistentes a los dos talleres celebrados. 

 

3.2 Escenario de Acción Vitoria-Gasteiz 2030  

A continuación, se enuncia la narrativa del Escenario de Acción derivada de la dinámica participativa del Taller 2: 

Escenario de Acción y Visión 2030, desarrollada en Vitoria-Gasteiz el 12 de febrero de 2020. 

Figura 7. Consenso del “Escenario de Acción Vitoria-Gasteiz 2030” 
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Nos encontramos en Vitoria-Gasteiz, en el año 2030. Han pasado ya diez años desde la redacción del último Plan de 

Acción para la Transición Energética Integrada (PATEI) de Vitoria-Gasteiz, y la ciudad está satisfecha por haber 

conseguido sus objetivos en reducción de emisiones de CO2. Se puede afirmar que el Ayuntamiento ejerce un claro 

liderazgo institucional a través de sus políticas medioambientales, además de haber conseguido un consenso 

interdepartamental hacia la descarbonización de la ciudad. Sin duda alguna, el refuerzo en su política de comunicación, 

tanto al exterior como a nivel interno, ha logrado alinear la institución con la ciudadanía. Un claro ejemplo son los 

programas de fomento del ahorro energético que se han impulsado, abordando el cambio de los patrones de consumo, 

que la ciudadanía ha asumido como propios. 

Es precisamente esa alta conciencia de la ciudadanía la que está llevando al empoderamiento ciudadano en materia 

de justicia social y medioambiental, creando un modelo colaborativo que apoya las acciones de descarbonización. En 

unos casos, esas agrupaciones surgen bajo alianzas de carácter público-privado, mientras que, en otros casos, son 

agrupaciones vecinales o industriales que tratan de recuperar la capacidad de cooperación frente al individualismo. 

En materia energética, este nuevo paradigma colaborativo ha propiciado la agrupación de los consumidores en 

Comunidades Energéticas, lo que está permitiendo una alta penetración de energías renovables a través de una 

generación distribuida, basada en un modelo de autoconsumo y almacenamiento energético comunitario. Esto 

sucede tanto en comunidades residenciales como en el sector industrial, donde el aprovechamiento de excedentes de 

energía se traduce en una verdadera simbiosis. En consecuencia, el nuevo mix energético local cuenta con una presencia 

significativa de fuentes y tecnologías limpias, adaptadas a los escenarios futuros de clima, que están desplazando 

progresivamente a los combustibles fósiles; principalmente energía fotovoltaica, solar-térmica, eólica, geotérmica y 

biomasa. 

En el sector de la edificación, la rehabilitación energética es creciente, contribuyendo además a un incremento de la 

resiliencia de la ciudad. Los proyectos piloto de principios de década ayudaron a determinar resultados y beneficios claros 

de las intervenciones de rehabilitación, así como a establecer mecanismos claros de financiación, facilitando el acceso 

transversal a ayudas por parte de la administración. El “gestor de información para la rehabilitación” que guía en primera 

instancia a las comunidades vecinales hacia posibles soluciones ha resultado un gran éxito, alentando una vez más el 

desarrollo de iniciativas bottom-up (“de abajo a arriba”). Por otro lado, ha quedado atrás la tediosa burocracia para este 

tipo de proyectos, gracias a la aparición del sistema de “ventanilla única”, mecanismo que ha hecho converger las 

gestiones para agilizar los procesos de rehabilitación. Todas las administraciones están dedicadas a la búsqueda 

proactiva de soluciones en este ámbito, en muchos casos ejerciendo de agente rehabilitador o promotor delegado, 

ocupándose de la gestión, contratación y ejecución de las obras de rehabilitación, además de colaborar con los bancos 

en materia de financiación.  

El sector de la movilidad ha resultado decisivo en la consecución de los objetivos de descarbonización para este año 

2030 y, en especial, la apuesta decidida por fomentar la movilidad activa frente al uso del vehículo privado. El tejido 

urbano agrupado en supermanzanas ha ido creciendo progresivamente, valorando la peatonalización del espacio público 

como la mejor medida de restricción del tráfico motorizado. Además, la gestión de la demanda de movilidad ha provocado 

la irrupción de nuevos modelos de micro movilidad, basados en un modelo de proximidad, en las agrupaciones vecinales 

y apoyándose en las nuevas tecnologías, teniendo especial repercusión en la organización de los traslados a los centros 

educativos y de trabajo. Respecto al transporte público, se está completando su progresiva electrificación, donde la 

expansión de las líneas de tranvía y Bus Eléctrico Inteligente han generado satisfacción entre la ciudadanía, según recoge 

la última encuesta de movilidad de 2029. También cabe reseñar la auténtica revolución que está sufriendo el sector de 

logística de última milla, que ha encontrado en la estructura de supermanzanas el entorno adecuado para desplegar 

vehículos más ligeros y libres de emisiones, aumentando la eficiencia del servicio y evitando las molestias pasadas. En 

este sentido, la tasa de CO2 ha resultado ser un aliciente claro para que las compañías de mensajería den el paso a este 

nuevo modelo. 

Además, en estos 10 últimos años, la ciudad ha conseguido aumentar su superficie verde, incorporando a su vez 

soluciones naturales de adaptación al Cambio Climático. En consecuencia, su resiliencia y capacidad como sumidero de 

CO2 han aumentado significativamente, así como su producción agrícola en las inmediaciones del entorno construido. 

Esto último ha permitido que la tasa de autosuficiencia alimentaria alcance su cota máxima hasta la fecha, apoyándose 

en la irrupción progresiva de modelos de Economía Circular a todos los niveles. Un ejemplo claro es el nuevo modelo 

de reciclaje selectivo implantado en 2023, que ha conseguido avanzar en la separación del residuo, potenciando su 

reutilización, además de aprovechar su potencial como generador de energía. 
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Figura 8. Escenario Maestro Vitoria-Gasteiz 2030 (Carolina Mejía, 2020) 

 

3.3 Visión Vitoria-Gasteiz 2030  

Derivada de la dinámica participativa del Taller 2 Escenario de Acción y Visión 2030, la Visión Vitoria-Gasteiz 2030 extrae 

los elementos principales del Escenario de Acción 2030 consensuado por el grupo de agentes locales, para así enunciar 

el objetivo último al que debe aspirar la ciudad mediante la implementación de este PATEI 2030 y otras iniciativas 

coordinadas. 

Vitoria-Gasteiz 2030. 

Un municipio resiliente, seguro, saludable, eficiente en su metabolismo, circular y de alta calidad medioambiental, 

referente por una producción energética distribuida de origen renovable, por un modelo eficaz de rehabilitación energética 

del parque edificado, por su apuesta decidida por la movilidad activa de proximidad y un transporte público electrificado y 

de calidad. Un municipio con instituciones que ejercen un potente liderazgo y actúan de forma ejemplarizante junto a una 

ciudadanía corresponsable y con un alto nivel de concienciación, reforzada por un modelo de cooperación comunitaria 

para afrontar los retos que plantea la transición energética a nivel local. Todo ello en un entorno económico próspero, 

innovador y competitivo, que vela por un modelo social colaborativo en el que nadie se quede atrás. 

Además de esta visión generada como resultado del proceso participativo, también cabe resaltar las ambiciones y metas 

del Ayuntamiento en esta materia, en línea con esta Visión 2030. 

Vitoria-Gasteiz ambiciona para antes de 2050 ser un territorio: 

• Neutro en carbono, contribuyendo así a mantener el calentamiento global medio a un máximo de 2 °C por encima 

de los niveles preindustriales, en consonancia con el Acuerdo Internacional sobre el Clima de París de 2015.  

• Más resiliente, preparado para afrontar los efectos adversos inevitables del cambio climático.  

• Con un acceso universal de la ciudadanía a unos servicios energéticos seguros, sostenibles y asequibles para 

todos, mejorando así la calidad de vida e incrementando la seguridad energética.  

Además, Vitoria-Gasteiz asume los compromisos del Pacto de Alcaldías por el Clima y la Energía Sostenible para 2030: 
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• Reduciendo sus emisiones GEI en al menos un 40 % en relación a sus emisiones en 2006, apoyando una transición 

energética a través de la conservación de la energía, la mejora en la eficiencia energética y un mayor uso de fuentes 

de energía renovables.  

• Aumentando la capacidad de resiliencia mediante la adaptación local a los impactos del cambio climático. 

• Compartiendo visión, experiencia y conocimientos técnicos, y divulgando los resultados con otras ciudades y regiones 

tanto en el ámbito de la UE como fuera del mismo.  

 
PROYECCIÓN PARA 2030 

Basado en esta Visión 2030, el Escenario de Acción 2030 y el impacto que generan las Acciones de este PATEI 2030 en 

el Modelo Energético, se establecen las proyecciones de la Tabla 4 y la Tabla 5 

Tabla 4. Distribución por fuente energética de los consumos energéticos y las emisiones GEI en el escenario proyectado 

2030. Evolución de la situación frente a la de 2006 

FUENTE ENERGÉTICA 
2006 2030 VARIACIÓN 2006/ 2030 

CONSUMO 
(GWh) 

EMISIONES   
(kt CO2e) 

CONSUMO 
(GWh) 

EMISIONES 
(kt CO2e) 

CONSUMO 
(%) 

EMISIONES  
(%) 

ENERGÍA ELÉCTRICA 686,2 306,3 683,7 41,4 
17,6% -86,5% 

ENERGÍA ELÉCTRICA AUTOCONSUMO FV -  123,4 0,0 

GAS NATURAL 709,9 144,0 500,0 101,5 -29,6% -29,5% 

DERIVADOS DEL PETRÓLEO 1.253,9 388,1 461,3 172,4 -63,2% -55,6% 

BIOCARBURANTES   42,2 7,4   

OTROS (biomasa y calor) 0,0 0,0 54,9 0,0 - - 

TOTAL 2.650,0 838,3 1865,6 322,8 -29,6% -61,5% 

 

Tabla 5. Distribución por sectores de los consumos energéticos y las emisiones GEI en el escenario proyectado 2030. 

SECTORES 
2030 VARIACIÓN  

2006/ 2030 
VARIACIÓN  
2017/ 2030 

CONSUMO 
(GWh) 

EMISIONES 
 (kt CO2e) 

CONSUMO  
(%) 

EMISIONES  
(%) 

CONSUMO 
(%) 

EMISIONES  
(%) 

RESIDENCIAL 775,4 99,6 -19,7% -63,1% -22,7% -56,5% 

SERVICIOS 453,1 37,5 -17,6% -81,5% -20,8% -74,3% 

MOVILIDAD INTERNA 453,0 106,7 -51,0% -56,3% -45,4% -50,8% 

PRIMARIO 81,2 72,9 -4,6% -8,2% -17,6% -19,6% 

CICLO HIDROLÓGICO 9,8 0,0 -16,2% -100,0% 0,0% -100,0% 

EQUIPAMIENTO Y SERVICIOS 
MUNICIPALES14 

89,9 2,8 -23,8% -92,6% -36,3% -83,7% 

72,7 2,8 -30,0% -91,8% -38,5% -74,7% 

GESTIÓN RESIDUOS Y LIMPIEZA 20,4 3,3 90,7% 16,4% 0,0% -31,2% 

TOTAL 1.865,6 322,8 -29,6% -61,5% -29,7% -54,0% 

 
 

ELEMENTOS GENERALES PARA 2030 A NIVEL MUNICIPAL Y DE AVG 

A continuación, se presentan los elementos generales que harán posible alcanzar, a nivel de Municipio, este escenario 

de transición energética a 2030: 

• La rehabilitación integral del espacio edificado del sector residencial, centrada en la rehabilitación de la envolvente, y 

cambios en los sistemas de calefacción y ACS, priorizando la instalación de bombas de calor de alta eficiencia 

(aerotérmicas o geotérmicas). 

 
14 La fila de abajo representa los mismos consumos que la de arriba, pero excluyendo el consumo de los autobuses urbanos, ya que 
están incluidos en el apartado de movilidad. 
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• La reducción del consumo de energía / mejora de la eficiencia energética en el sector servicios a través de la 

instalación de equipos e iluminación de alta eficiencia. 

• La materialización de la reorganización del espacio público en supermanzanas para favorecer la eficiencia energética 

en la movilidad. 

• La potenciación de la movilidad activa que minimice el consumo de energía en los desplazamientos urbanos. 

• El despliegue de la suficiente infraestructura de recarga de vehículos eléctricos en el espacio público. 

• Eliminación total de los derivados de petróleo en el sector residencial y de servicios, y en la edificación municipal. 

• La electrificación de la demanda de energía final en los sectores de la edificación, tanto residencial como del sector 

servicios, incluidos los servicios municipales, y de la movilidad privada y del transporte público. 

• La implantación de energía solar fotovoltaica orientada al autoconsumo en las edificaciones privadas (residencial y 

servicios) y en los edificios públicos y la infraestructura municipal. 

• La extensión de los sistemas de calefacción de distrito con energías renovables. 

• La eficiencia energética en la prestación de los servicios municipales (alumbrado led, instalación de bombas de calor, 

electrificación del transporte público y la flota municipal, etc.). 

• El apoyo a la creación de comunidades energéticas locales, facilitando el empoderamiento de la ciudadanía, así como 

la acción contra la pobreza energética. 

• La incorporación de los criterios de eficiencia y energías renovables en la contratación administrativa. 

 

En esta línea, el AVG también establece metas concretas en ámbitos clave para 2030 dentro de su ámbito de actuación: 

• Reducir el consumo energético de los edificios municipales, el alumbrado público y la flota municipal en al menos un 

35% (respecto a 2017). 

• Cubrir al menos el 32% del consumo de los edificios municipales, el alumbrado público y la flota municipal con 

energías renovables (tanto consumos térmicos como eléctricos). 

• Alcanzar una cuota mínima del 25% de vehículos eléctricos en la flota municipal.  

• Alcanzar una cuota del 100% de autobuses eléctricos en la flota de autobuses de transporte público. 

• Completar un 100% del alumbrado público con lámparas Led.  

 

INDICADORES DE DESEMPEÑO ENERGÉTICO - IDEn 

En paralelo al escenario energético previsto por el PATEI 2030 para el municipio de Vitoria-Gasteiz, se han identificado 

y cuantificado los siguientes indicadores de desempeño energético (IDEn)15 para 2030: 

• Consumo de energía final: 1.863GWh/año; reducción del consumo final de energía de 786GWh, lo que supone una 

reducción del 30% en relación al consumo de energía del año base 2006  

• Emisiones GEI: 325kt CO2e/año; reducción de las emisiones GEI de 513kt CO2e, lo que supone una reducción del 

61% en relación a las emisiones del año base 2006. 

• Grado de electrificación: 43% de electrificación de la demanda de energía (45% para la demanda urbana, es decir 

sin considerar el sector primario). 

 
15 Un indicador de desempeño energético (IDEn) es lo que tradicionalmente se conoce como indicador clave de desempeño (KPI), pero 

en este caso, en relación al uso, consumo y eficiencia energéticos. Es decir, un IDEn es un valor cuantitativo que pretende medir y aportar 

información sobre el desempeño energético de una ciudad, una organización, etc. 
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• Cobertura del consumo de energía final con energías renovables: producción de 218GWh de energías renovables, 

que suponen un grado de cobertura del 12%. 

• Potencia fotovoltaica instalada: 120MW (sin considerar las instalaciones en cubiertas industriales). 

• Electricidad generada in situ sobre el consumo total de electricidad: 123GWh/año, lo que supone un porcentaje de 

cobertura de electricidad renovable generada del 15%. 

 

El escenario energético a 2030 para el AVG (bajo el formato “incluyendo el consumo del transporte público en autobús” / 

“sin incluir”) presenta los siguientes indicadores de desempeño energético: 

• Consumo de energía final: 122,1/ 102,1 GWh/año; reducción del consumo final de energía de 18,3GWh/ 24,4GWh, 

lo que supone una reducción del 13%/ 19% en relación al consumo de energía del año base 2006  

• Emisiones GEI: 9,4/ 6,1 kt CO2e/año; reducción de las emisiones GEI de 36,0/ 35,6kt CO2e/año, lo que supone una 

reducción del 79%/ 85% en relación a las emisiones del año base 2006. 

• Grado de electrificación: 58%/ 61% de electrificación de la demanda de energía 

• Cobertura del consumo de energía final con energías renovables: producción de 43,6/ 41,2GWh de energías 

renovables, que suponen un grado de cobertura del 35,6/ 40,3%. 

• Potencia fotovoltaica instalada: 33MW. 

• Electricidad generada in situ sobre el consumo total de electricidad: 34,0/ 32,7GWh/a, lo que supone un porcentaje 

de cobertura de electricidad renovable generada del 53,5/ 52,6%  
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Tomando como base tanto el Diagnóstico presentado en la sección 2, como el Escenario de Acción y la Visión 2030 de 

la sección 3, este capítulo describe los objetivos, ámbitos y líneas estratégicas del PATEI 2030, además de enunciar las 

Acciones a implementar, que se detallarán tanto en la sección 5 como en el Anexo An1. de este documento. La secuencia 

temporal de este proceso, que culmina con la identificación de las Acciones del PATEI 2030 se muestra en la Figura 9. 

La estructura y los contenidos de este capítulo son el resultado de una profunda reflexión compartida con el grupo de 

agentes locales y regionales de cada una de las materias incluidas, tratando de confluir lo máximo posible con las 

iniciativas existentes que pueden servir de apoyo a la transición energética de Vitoria-Gasteiz. Como ya se mencionaba 

en la sección de introducción, es necesario que el grupo de agentes locales esté involucrado en el proceso de generación 

de este PATEI 2030, ya que muchas personas estarán implicadas en la futura coordinación e implementación de algunas 

de las acciones dentro de su ámbito de trabajo, siendo esta implicación temprana clave a la hora de evitar posibles 

barreras de implementación, o de encontrar sinergias con otras iniciativas. 

 

4.1 Objetivos Estratégicos  

Consecuencia del proceso de desarrollo e identificación sintetizado en la Figura 9, se enuncian los Objetivos Estratégicos 

del PATEI 2030, tratando de orientar la consecución de los principales elementos de la Visión 2030:  

OBJETIVOS ESTRATÉGICOS GENERALES - OEG 

• OEG1. MEJORA DE LA HUELLA DE CARBONO. Consolidar la alta calidad medioambiental del término municipal, 

reduciendo las emisiones GEI y aumentando su resiliencia a los impactos del Cambio Climático. 

• OEG2. ALIANZA LOCAL POR LA TRANSICIÓN ENERGÉTICA. Unir a todos los/ las agentes interesados (públicos, 

privados, asociativos, ciudadanía) en alianzas por la energía local. 

 
OBJETIVOS ESTRATÉGICOS ESPECÍFICOS - OEE 

• OEE1. AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS COMUNIDADES 

ENERGÉTICAS LOCALES. Implantar un modelo energético eficiente y de accesible, basado en una producción 

energética distribuida y renovable, que consagre el derecho a la energía para toda la ciudadanía. 

• OEE2. RENOVACIÓN JUSTA DEL PARQUE EDIFICADO. Conseguir un modelo eficaz de rehabilitación energética 

del parque edificado. Trabajar por la reducción de la pobreza energética. 

• OEE3. MOVILIDAD SOSTENIBLE Y EFICIENTE. Promover la movilidad activa de proximidad, apoyada por un 

transporte público electrificado y de calidad. 

Figura 9. Proceso de generación del Plan de Acción PATEI 2030 a raíz del Escenario de Acción 2030 
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• OEE4. LIDERAZGO EJEMPLARIZANTE. Reforzar el liderazgo institucional en materia de transición energética, 

potenciando la cooperación multinivel y el papel ejemplarizante de las AAPP. 

• OEE5. EMPODERAMIENTO DEL TEJIDO SOCIAL. Apoyar a la corresponsabilidad de la ciudadanía en materia de 

transición energética, facilitando la creación de modelos de cooperación energética comunitaria. 

• OEE6. ECOLOGÍA INDUSTRIAL Y ECONOMÍA CIRCULAR. Fomentar un entorno económico próspero y competitivo, 

basado en modelos de economía circular y un parque industrial integrado con los usos urbanos diversos, revirtiendo en 

la riqueza social de Vitoria-Gasteiz.  

• OEE7. TRANSFORMACIÓN DIGITAL. Apostar por la gobernanza electrónica urbana y la inclusión digital, 

favoreciendo la innovación y las nuevas tecnologías en el nuevo modelo urbano, ampliando además las posibilidades 

de participación de la ciudadanía en la toma de decisiones. 

 

 4.2 Ámbitos y Líneas Estratégicas. Identificación de 
Acciones Clave 

En línea con los Objetivos Estratégicos, se presentan a continuación los Ámbitos y Líneas Estratégicas que estructuran 

las Acciones a desplegar con horizonte 2030. Esta estructura consta de 5 Ámbitos Estratégicos (AE) centrados en las 

principales temáticas relacionadas con la descarbonización de Vitoria-Gasteiz. Estos AEs se descomponen a su vez en 

10 Líneas Estratégicas (LE), que tratan de concretar y agrupar en un segundo nivel las Acciones a desplegar16.  

Tabla 6. Matriz de interrelación entre Ámbitos/Líneas Estratégicas 

   AE1 AE2 AE3 AE4 AE5 
 Vínculo alto  

Generación 

energética y 

renovables 

Edifi-

cación 

(…)  

Movilidad 

sostenible 
Gobernanza 

Equipamientos y 

servicios 

municipales 

 Vínculo medio  

 Vínculo bajo  
   LE1 LE2 LE3 LE4 LE5 LE6 LE7 LE8 LE9 LE10 

AE1 
Generación energética y 

renovables 

LE
1

 

   

LE
2

 

      

AE2 
Edificación industrial 

residencial y terciaria LE
3

 

        

AE3 Movilidad sostenible 

LE
4

 

         

LE
5
 

          
  

  

AE4 Gobernanza 

LE
6

 

             

LE
7

 

               

AE5 
Equipamientos y servicios 

municipales 

LE
8

 

                 

LE
9
 

                    

LE
1
0
 

                    

 

 
16 Por último, se ha estudiado la interrelación entre las distintas LEs, identificando las posibles sinergias y solapes entre ellas, ubicando 

algunas de las acciones únicamente dentro de un AE/LE concreto, a pesar de que podrían corresponder a más de una LE. Sirva de 

ejemplo el caso de la “Articulación del autoconsumo energético comunitario dentro del esquema de Comunidades Energéticas Locales”, 

que bien podría ubicarse en el AE1 (Generación energética y renovables), en el AE2 (Edificación industrial residencial y terciaria), pero 

que finalmente se ha ubicado en el AE4 (Gobernanza). 
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AE1. GENERACIÓN ENERGÉTICA Y ENERGÍAS RENOVABLES 

En este ámbito, se persigue una alta penetración de energías renovables en el municipio, a través de una generación 

distribuida, la electrificación de la demanda y la agrupación de los consumidores en Comunidades Energéticas, 

fomentando medidas que faciliten el autoconsumo energético. 

Respuesta a los Objetivos Estratégicos: OEE1 – Producción distribuida de energía y potenciación de las CEL  

Líneas Estratégicas y Acciones dentro del AE1: 

• LE1. Implantación de proyectos de generación distribuida y electrificación (3 Acciones) 

 A1.1.1_Proyectos de implantación de generación renovable en edificios públicos e infraestructura municipal.  

 A1.1.2_Programa de electrificación de la demanda. 

 A1.1.3_Aprovechamiento de residuos y limpias forestales como fuente energética: 

 

• LE2. Gestión del potencial de autoconsumo (5 Acciones) 

 A1.2.1_Identificación de áreas de oportunidad para aprovechamiento de energías renovables.  

 A1.2.2_Elaboración de un plan de implantación de instalaciones fotovoltaicas. 

 A1.2.3(*)_Apoyo a la redacción de un Plan de Transición Energética para el sector industrial. 

 A1.2.4_Impulso y mantenimiento de los vínculos con centros tecnológicos y de I+D en materia de energía y 

cambio climático. 

 

Dentro de este AE1 existen solapes con otras acciones del PATEI2030, y por tanto no se duplicará ese contenido en las 

Fichas de Acción. Estos solapes del AE1 se describen a continuación, indicando la Acción en la que se aborda cada 

iniciativa: 

 Articulación del autoconsumo energético comunitario dentro del esquema de Comunidades Energéticas Locales 

(CEL) - (incluido en AE4. LEX. AX). 

 Esquema de ayudas para instalaciones de autoconsumo y electrificación de la demanda, ligado al sistema de 

financiación público-privada (AE4. LEX. AX). 

 Simplificación y facilitación de la tramitación administrativa de cara a la ciudadanía para favorecer la instalación 

de estos sistemas, con el ayuntamiento como agente aglutinador que acompañe a la ciudadanía en el proceso de 

legalización de las instalaciones (incluido en el servicio de Ventanilla Única en AE5. LEX. AX). Favorecer la tramitación 

digital. 

 Desarrollo de una ordenanza específica para fomentar la captación de energía solar (fotovoltaica y térmica) en 

equipamientos, industria y tejido residencial (parte del programa incluido en el AE4. LEX. AX Análisis de instrumentos 

urbanísticos, ordenanzas y compra pública verde para facilitar la transición energética.)  

 Facilitación de la integración de elementos generadores de energía en el espacio público adaptando el marco 

normativo existente (parte del programa incluido en el AE4. LEX. AX: Análisis de instrumentos urbanísticos, 

ordenanzas y compra pública verde para facilitar la transición energética.)  

 

AE2. EDIFICACIÓN INDUSTRIAL, RESIDENCIAL Y TERCIARIA 

Este ámbito trata de impulsar una dinámica de rehabilitación energética creciente, planificada y diseñada de manera 

sostenible y con criterios de pobreza energética, buscando mecanismos que agilicen el proceso desde una perspectiva 

comunitaria, tanto en el sector residencial como en el industrial, donde las administraciones públicas ejerzan un rol 

proactivo en la gestión de las soluciones. 

Respuesta a los Objetivos Estratégicos: OEE2 – Renovación justa del parque edificado 
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Líneas Estratégicas y Acciones dentro del AE2:  

• LE3. Gestión proactiva para soluciones de rehabilitación; reducción de la demanda y el consumo energético 

del entorno construido (4 Acciones) 

 A2.3.1_Favorecer el potencial de la sociedad de rehabilitación municipal Ensanche 21 

 A2.3.2_Plan Maestro para la Regeneración Urbana, Ecorehabilitación y Vitalización de los barrios de Vitoria-Gasteiz 

 A2.3.3_Plan Director Integral de Rehabilitación de viviendas 

 A2.3.4_Plan de reducción del consumo energético en el sector servicios 

 A2.3.5_Lanzamiento de proyectos piloto a nivel de Comunidades Energéticas Locales 

 A2.3.6(*17)_Programa de gestión energética para el contaje y control de la demanda eléctrica y térmica. 

 

Dentro de este AE2 existen solapes con otras acciones del PATEI2030, y por tanto no se duplicará ese contenido en las 

Fichas de Acción. Estos solapes del AE2 se describen a continuación, indicando la Acción en la que se aborda cada 

iniciativa: 

 Creación de la Ventanilla Única para la tramitación de proyectos de rehabilitación energética (incluido en AE5. LEX. 

AX). Favorecer la tramitación digital. 

 Plan plurianual de financiación, ayudas y fiscalidad para el fomento de la rehabilitación energética comunitaria 

(incluido en AE4. LEX. AX).  

 Articulación de la rehabilitación energética comunitaria dentro del esquema de CEL (incluido en AE4. LEX. AX). 

 Programa de embajadores energéticos. Difusión de resultados y beneficios de rehabilitación energética (vínculo 

con línea AE4. LEX. AX).  

 Programa de rehabilitación del sector industrial (en línea con el Plan de Transición Energética para la Industria, 

incluido en AE1. LEX. AX).  

 

AE3. MOVILIDAD SOSTENIBLE Y EFICIENTE 

Este ámbito marca un recorte drástico en las emisiones generadas, a través de la implantación del Plan de Movilidad 

Sostenible y Espacio Público (PMSEP), insistiendo en el concepto de supermanzana, en los modos de movilidad activa y 

en el transporte público electrificado y de alta capacidad frente a la movilidad motorizada, tratando de reemplazar los 

vehículos de combustión restantes por vehículos eléctricos, tanto en la flota pública como privada. Este ámbito también 

apuesta por modelos de movilidad compartida, que pueden encontrar su base en el tejido comunitario de proximidad, 

incidiendo especialmente en los desplazamientos a los centros educativos y de trabajo.   

 

Respuesta a los Objetivos Estratégicos: OEE3 – Movilidad sostenible 

Líneas Estratégicas y Acciones dentro del AE3: 

• LE4. Potenciación de la movilidad de proximidad y movilidad compartida (5 Acciones) 

 A3.4.1_Aplicación del modelo urbano de Supermanzanas dentro del PMSEP. 

 A3.4.2_Generación de planes de formación y promoción del uso de la bicicleta. 

 A3.4.3_Plan de movilidad al trabajo y los centros educativos. 

 A3.4.4_Plan de regularización (aumento de la superficie regulada –OTA-). 

 A3.4.5 Programa de servicios de movilidad compartida. 

 
17 Se marcan con un asterisco (*) aquellas acciones en las que la competencia de implementación podría recaer total o parcialmente 

sobre agentes externos al Ayuntamiento de Vitoria-Gasteiz. 
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• LE5. Electrificación de vehículos e infraestructura (4 Acciones) 

 A3.5.1_Electrificación y racionalización de la flota de transporte público 

 A3.5.2_Nodos logísticos de último kilómetro a nivel comunitario. 

 A3.5.3_Electrificación de la flota municipal de vehículos. 

 A3.5.4_ Programa de instalación de puntos de recarga para la movilidad eléctrica 

 

AE4. GOBERNANZA 

Este ámbito trata de afianzar el rol de liderazgo institucional necesario para una transición energética efectiva. En este 

sentido, se abordan una serie de programas e iniciativas que tratan de alinear el esfuerzo municipal a los problemas y 

exigencias de la ciudadanía, para así facilitarles su implicación como parte activa de esta transición. 

Respuesta a los Objetivos Estratégicos: OEE4 – Liderazgo ejemplarizante; OEE5 – Empoderamiento del tejido 

social; OEE6 – Ecología industrial y economía circular  

Líneas Estratégicas y Acciones dentro del AE4: 

• LE6. Liderazgo institucional para la transición energética (5 Acciones) 

 A4.6.1_Desarrollo de actividades de gobernanza de carácter transversal. 

 A4.6.2_Análisis y adecuación de los instrumentos urbanísticos, normativos y contractuales. 

 A4.6.3_Sistema de financiación público-privada. 

 A4.6.4_Programa de fiscalidad verde con criterios de justicia social.  

 A4.6.5_Participación municipal en redes de ciudades neutras en carbono y de ciudades por el clima. 

 

• LE7. Fomento de la formación de Comunidades Energéticas Locales (2 Acciones) 

 A4.7.1_Programa de fomento de la cooperación vecinal, de los agentes empresariales y otros agentes 

interesados (agrupación en Comunidades Energéticas Locales). 

 A4.7.2_Programa de formación, educación, divulgación e involucración en materia de transición energética. 

 

AE5. EQUIPAMIENTOS Y SERVICIOS MUNICIPALES 

Este ámbito estratégico se centra en la eficiencia de los equipamientos y servicios municipales, complementando las 

medidas de gobernanza incluidas en el AE4. 

Respuesta a los Objetivos Estratégicos: OEE4 – Liderazgo ejemplarizante; OEE5 – Empoderamiento del tejido 

social; OEE7 – Transformación digital  

 

Líneas Estratégicas y Acciones dentro del AE5: 

• LE8. Servicios municipales eficientes (7 Acciones) 

 A5.8.1_Plan de Eficiencia Energética de la Gestión de Residuos. 

 A5.8.2_Plan de Eficiencia Energética del Ciclo del Agua. 

 A5.8.3_Diseño de una estrategia municipal de economía verde y circular. 

 A5.8.4_Fomento de la contratación pública baja en carbono/ Ambientalización de los contratos energéticos 

municipales. 

 A5.8.5_Creación de una sección en la web municipal dedicada a la sostenibilidad, la energía y el cambio 

climático.  
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 A5.8.6_Presupuestos participativos para la priorización de partidas presupuestarias municipales. 

 

Dentro de este AE5. LE8 existe un solape con otra acción del PATEI2030, y por tanto no se duplicará ese contenido en 

las Fichas de Acción. Este solape del AE5.LE8 se describe a continuación, indicando la Acción en la que se aborda esta 

iniciativa: 

 Gestión de la movilidad generada por la actividad municipal (flotas e infraestructuras). Relación con AE3. LEX. AX 

 

• LE9. Equipamientos municipales eficientes y ejemplarizantes (4 Acciones) 

 A5.9.1_Plan de rehabilitación energética de edificios municipales 

 A5.9.2_Implantación progresiva de alumbrado público de alta eficiencia. 

 A5.9.3_Sensibilización a las personas trabajadoras municipales. 

 

• LE10. Aumento de capacidad de sumideros de CO2. Infraestructura verde y producción agrícola local (5 

Acciones) 

 A5.10.1_Aumento de la capacidad de sumideros de CO2 del municipio 

 A5.10.2_Reducción de las emisiones en la producción agrícola. 

 A5.10.3_Desarrollo del Plan de Acción Municipal 2017-2025 de Estrategia Agroalimentaria de Vitoria-Gasteiz 

  

https://www.vitoria-gasteiz.org/docs/wb021/contenidosEstaticos/adjuntos/es/74/38/77438.pdf


 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 28 

OBJETIVOS ESTRATÉGICOS (Generales - OEG/ Específicos – OEE) 

OEG1. Mejora de la huella de carbono OEG2. Alianza local por la transición energética 

OEE1. Avance en la producción distribuida de energía y potenciación de las Comunidades Energéticas Locales 

OEE2. Renovación justa del parque edificado OEE3. Movilidad Sostenible y Eficiente 

OEE4. Liderazgo institucional ejemplarizante OEE5. Empoderamiento del tejido social 

OEE6. Ecología industrial y economía circular OEE7. Transformación digital 

 

AREAS ESTRATÉGICAS (AE), LÍNEAS ESTRATÉGICAS (LE), ACCIONES (A) 

AE1. GENERACIÓN ENERGÉTICA Y ENERGÍAS RENOVABLES 

LE1. Implantación de proyectos de generación distribuida y electrificación 

A1.1.1 Generación renovable en edificios públicos A1.1.2 Electrificación de la demanda 

A1.1.3 Residuos y limpias forestales como fuente energética  

LE2. Gestión del potencial de autoconsumo 

A1.2.1 Estudio de emplazamientos en áreas de oportunidad A1.2.2 Implantación de instalaciones de autoconsumo  

A1.2.3 Plan de Transición Energética para la industria 
A1.2.4 Vínculo con centros tecnológicos y I+D en materia 
de energía y cambio climático  

AE2. EDIFICACIÓN INDUSTRIAL, RESIDENCIAL Y TERCIARIA 

LE3. Gestión proactiva soluciones rehabilitación; reducción de demanda y consumo energético entorno construido 

A2.3.1 Favorecer potencial Ensanche 21 (rehab. municipal) A2.3.2 Plan Maestro de Regeneración Urbana 

A2.3.3 Plan Director Integral de Rehabilitación de viviendas A2.3.4 Reducción del consume en el sector terciario 

A2.3.5 Proyectos piloto Comunidades Energéticas Locales A2.3.6 Contaje/ control demanda eléctrica/ térmica 

AE3. MOVILIDAD SOSTENIBLE Y EFICIENTE 

LE4. Potenciación de la movilidad de proximidad y movilidad compartida 

A3.4.1 Aplicación del modelo de Supermanzanas A3.4.2 Formación y promoción del uso de la bicicleta 

A3.4.3 Movilidad al trabajo y centros educativos A3.4.4 Regularización del aparcamiento 

A3.4.5 Programa de servicios de movilidad compartida  

LE5. Electrificación de vehículos e infraestructura 

A3.5.1 Electrificación del transporte público A3.5.2 Nodos de logística de último km  

A3.5.3 Electrificación de la flota municipal A3.5.4 Despliegue de infraestructura de recarga 

AE4. GOBERNANZA 

LE6. Liderazgo institucional para la transición energética 

A4.6.1 Actividades de gobernanza de carácter transversal A4.6.2 Análisis y adecuación de instrumentos 

A4.6.3 Sistema de financiación público-privada A4.6.4 Programa de fiscalidad verde  

A4.6.5 Participación municipal en redes de ciudades neutras en carbono y de ciudades por el clima 

LE7. Fomento de la formación de Comunidades Energéticas Locales 

A4.7.1 Promoción de Comunidades Energéticas Locales A4.7.2 Formación, educación divulgación e involucración 

AE5. EQUIPAMIENTOS Y SERVICIOS MUNICIPALES 

LE8. Servicios municipales eficientes 

A5.8.1 Eficiencia Energética de la Gestión de Residuos A5.8.2 Eficiencia Energética del Ciclo del Agua  

A5.8.3 Modelos economía circular en actividad municipal  
A5.8.4 Fomento contratación pública baja en carbono/ 
Ambientalización de contratos energéticos municipales 

A5.8.5 Web municipal sostenibilidad, energía y clima 
A5.8.6 Presupuestos participativos para priorización de 
líneas 

LE9. Equipamientos municipales eficientes y ejemplarizantes 

A5.9.1 Rehabilitación energética de edificios municipales A5.9.2 Alumbrado público de alta eficiencia 

A5.9.3 Sensibilización personas trabajadoras municipales  

LE10. Aumento de capacidad de sumideros de CO2. Infraestructura verde y producción agrícola local 

A5.10.1 Aumento capacidad de sumideros de CO2 municipio A5.10.2 Reducción de emisiones en producción agrícola 

A5.10.3 Despliegue Estrategia Agroalimentaria 2017-2025  
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A continuación, se describen los elementos principales que constituyen la ficha tipo de Acción, mediante la que se 

presentan cada una de las Acciones identificadas en este PATEI 2030. Esta plantilla de ficha recoge los elementos 

principales que incluían las fichas del PLCC 2020, y que en este caso se complementan con algunos elementos 

adicionales que se han considerado necesarios. Los elementos son los siguientes: 

• Título Acción: nombre de la Acción y código identificativo (primer dígito: AE; segundo dígito: LE; tercer dígito: 

A) 

• Descripción: descripción en detalle de la Acción (texto libre) 

• ODS: alineamiento de la Acción con los Objetivos de Desarrollo Sostenible (selección) 

• AE/ LE/ OE: Ámbito Estratégico, Línea Estratégica, Objetivo Estratégico (selección) 

• Objetivo Acción: descripción de la finalidad concreta de la Acción (texto libre) 

• Periodo de implementación: año de principio y fin de implementación de la Acción (selección) 

• Tipo de Acción: categorización de la Acción; estratégica, de gestión, tecnológica, formativa, normativa, fiscal 

(selección) 

• Responsable de la Acción: identificación del departamento responsable (texto libre) 

• Competencia: identificación del agente/ institución en quien recaen las competencias relacionadas con la Acción 

(texto libre) 

• Agentes involucrados: identificación de agentes necesarios para una correcta implementación de la Acción 

(texto libre) 

• Indicadores de seguimiento: identificación de indicadores para el control y seguimiento de la Acción (texto libre) 

• Acciones relacionadas: identificación de Acciones relacionadas (selección) 

• Barreras identificadas: identificación de barreras para la implementación de la Acción (selección) 

• Relación con otros planes: identificación de la relación de la Acción con otros planes (municipales y otros; texto 

libre) 

• Buena práctica relacionada: código y síntesis de la buena práctica relacionada, y vínculo al anexo 

correspondiente donde se describe la buena práctica (texto libre) 

• Verificación ante Impacto de Cambio Climático (Climate Proofing): descripción del impacto que podría sufrir 

la Acción ante eventuales afecciones provocadas por el Cambio Climático 

• Componente climático: elementos de carácter climático vinculados al despliegue de la Acción (selección) 

• Componente social: elementos de carácter social vinculados al despliegue de la Acción (selección) 

• Componente económico: elementos de carácter económico vinculados al despliegue de la Acción (dígitos/ texto 

libre), incluyendo presupuesto y ahorro orientativos. 

• Componente de mitigación: elementos de mitigación del Cambio Climático vinculados al despliegue de la 

Acción (dígitos libres), incluyendo ahorro energético, reducción de emisiones y generación energética. 
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Tabla 7. Ficha de Acción tipo 

TÍTULO ACCIÓN 
 

 

 Descripción 
 

 

 

 

 ODS       
 

 

 

 

 AE  
 

 LE  
 

 OE  
 

 

 

 

 Objetivo de la Acción 
 

  
 

 

 

 

 Periodo Implementación  Tipo de acción  
 

      
 

 

 Responsable de la acción  
 

 Competencia  
 

 Agentes involucrados  
 

 

 

 

 

Indicadores de Seguimiento 
 

  
 

 

 

 

 Acciones relacionadas 
 

     
 

 

 Barreras identificadas 
 

    
 

 

 

 

 Relación con otros planes 
 

  
 

  
 

 

 

 

 Buena práctica relacionada 
 

  
 

 

 

 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

  
 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social   
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 Adaptación Cambio Climático    Migración   
 

 Energías renovables    Regeneración Urbana   
 

 Control residuos/vertidos    Economía Social   
 

 Economía Circular    Salud y envejecimiento   
 

 Control Emisiones Atmosféricas    Innovación laboral   
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales   
 

 

Hábitats protegidos/restaurados   
 

Influencia patrones de 
consumo 

  
 

 

Fomento de Movilidad de 
proximidad 

   
Corresponsabilidad 
ciudadana 

  
 

     Tejido social colaborativo   
 

 

 

 

 Componente Económico 
 

 Presupuesto Total Aproximado   
 

 Ahorro Económico Anual Estimado 
una vez amortizada la actuación 

 
 

 Tiempo de Amortización (meses)  
 

 Descripción del presupuesto  
 

 

 

 

 Componente mitigación 
 

 Ahorro Energético (MWh/año)  
 

 Reducción de Emisiones 
(tCO2wq/año) 

 
 

 Generación energía (MWh/año)  
 

 

 

 

El detalle de cada una de las fichas de Acción del PATEI 2030 se puede consultar en el Anexo 

de este documento (An1) 
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06 
Análisis conjunto 

  



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 34 

 

07 
Codesarrollo  
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Anexos 
 

Acciones PATEI 2030_An1 

Mapa de Tendencias Globales 2030_An2 

Evaluación de Tendencias Globales 2030_An3 

Análisis DAFO_An4 

Escenarios 2030 generados por los agentes locales_An5 
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An1_Acciones PATEI 2030 
 
INDICE 

A1.1.1 PROYECTOS DE IMPLANTACIÓN DE GENERACIÓN RENOVABLE EN EDIFICIOS PÚBLICOS E 

INFRAESTRUCTURA MUNICIPAL 

A1.1.2 PROGRAMA DE ELECTRIFICACIÓN DE LA DEMANDA 

A1.1.3 APROVECHAMIENTO DE RESIDUOS Y LIMPIAS FORESTALES COMO FUENTE ENERGÉTICA 

A1.2.1 IDENTIFICACIÓN DE ÁREAS DE OPORTUNIDAD PARA APROVECHAMIENTO DE ENERGÍAS 

RENOVABLES 

A1.2.2 ELABORACIÓN DE UN PLAN DE IMPLANTACIÓN DE INSTALACIONES FOTOVOLTAICAS 

A1.2.3 APOYO A LA REDACCIÓN DE UN PLAN DE TRANSICIÓN ENERGÉTICA PARA EL SECTOR INDUSTRIAL 

A1.2.4 IMPULSO Y MANTENIMIENTO DE LOS VÍNCULOS CON CENTROS TECNOLÓGICOS Y DE I+D EN 

MATERIA DE ENERGÍA Y CAMBIO CLIMÁTICO 

A2.3.1 FAVORECER EL POTENCIAL DE LA SOCIEDAD DE REHABILITACIÓN MUNICIPAL ENSANCHE XXI 

A2.3.2 PLAN MAESTRO PARA LA REGENERACIÓN URBANA, ECO-REHABILITACIÓN Y VITALIZACIÓN DE LOS 

BARRIOS DE VITORIA-GASTEIZ (2030-2040) 

A2.3.3 PLAN DIRECTOR INTEGRAL REHABILITACIÓN VIVIENDA 

A2.3.4 REDUCCIÓN DEL CONSUMO ENERGÉTICO EN EL SECTOR TERCIARIO 

A2.3.5 LANZAMIENTO DE PROYECTOS PILOTO A NIVEL DE COMUNIDADES ENERGÉTICAS LOCALES 

A2.3.6 PROGRAMA DE GESTIÓN ENERGÉTICA PARA EL CONTAJE Y CONTROL DE LA DEMANDA ELÉCTRICA Y 

TÉRMICA 

A3.4.1 APLICACIÓN DEL MODELO URBANO DE SUPERMANZANAS DENTRO DEL PLAN DE MOVILIDAD 

SOSTENIBLE Y ESPACIO PÚBLICO 

A3.4.2 GENERACIÓN DE PLANES DE FORMACIÓN Y PROMOCIÓN DE LA BICICLETA 

A3.4.3 PLAN DE MOVILIDAD AL TRABAJO Y LOS CENTROS EDUCATIVOS 

A3.4.4 PLAN DE REGULARIZACIÓN (AUMENTO DE LA SUPERFICIE REGULADA –OTA 

A3.4.5 PROGRAMA DE SERVICIOS DE MOVILIDAD COMPARTIDA 

A3.5.1 ELECTRIFICACIÓN Y RACIONALIZACIÓN DE LA FLOTA DE TRANSPORTE PÚBLICO 

A3.5.2 NODOS LOGÍSTICOS DE ÚLTIMO KILÓMETRO A NIVEL COMUNITARIO 

A3.5.3 ELECTRIFICACIÓN DE LA FLOTA MUNICIPAL 

A3.5.4 PROGRAMA DE INSTALACIÓN DE PUNTOS DE RECARGA PARA LA MOVILIDAD ELÉCTRICA 

A4.6.1 DESARROLLO DE ACTIVIDADES DE GOBERNANZA DE CARÁCTER TRANSVERSAL 

A4.6.2 ANÁLISIS Y ADECUACIÓN DE LOS INSTRUMENTOS URBANÍSTICOS NORMATIVOS Y CONTRACTUALES 

A4.6.3 SISTEMA DE FINANCIACIÓN PÚBLICO-PRIVADA 

A4.6.4 PROGRAMA DE FISCALIDAD VERDE 

A4.6.5 PARTICIPACIÓN MUNICIPAL EN REDES DE CIUDADES CARBONO NEUTRAS Y CIUDADES POR EL CLIMA 
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A1.1.1 PROYECTOS DE IMPLANTACIÓN DE GENERACIÓN RENOVABLE EN EDIFICIOS 
PÚBLICOS E INFRAESTRUCTURA MUNICIPAL 
 
 

 En el ámbito de la producción eléctrica renovable se establece la instalación de paneles solares fotovoltaicos 
en edificios e infraestructuras públicas, de manera que se pueda generar el equivalente al consumo eléctrico de 
los edificios públicos, el alumbrado público y la flota de vehículos eléctricos municipales, así como el 6% del 
consumo energético del transporte público. Se fomentarán los proyectos de energía solar térmica en aquellos 
casos que por eficiencia y rentabilidad sean todavía viables y la instalación de nuevas calderas de biomasa en 
edificios públicos, así como la conexión a redes de calor de distrito que utilicen biomasa como combustible.  
Se potenciará el uso de las instalaciones de bomba de calor geotérmicas en edificios públicos con posibilidad 
de realizar sondeos en el terreno, como alternativa de fuente renovable con eficiencia superior a la aerotermia. 

 

 
 
 

 ODS 7  ODS 11  ODS 12  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE1. Implantación de proyectos de generación distribuida y electrificación 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 La acción se basará en el despliegue de proyectos de generación de renovables en edificios e infraestructuras 
de titularidad pública, concretamente: 
A. Producción eléctrica solar fotovoltaica – Orientada a autoconsumo – 12 MW en edificios y 21MW en 
espacios libres  públicos. 
B. Aprovechamiento térmico renovable solar – 800 m² nuevos paneles en edificios públicos. 
C. Aprovechamiento térmico con biomasa. Incorporación de 3MW de nuevas calderas de biomasa para 
abastecimiento de edificios públicos, entre nuevas calderas y conexiones a calefacción de distrito. 
La cuantificación de los ahorros energéticos de las bombas de calor está contemplada en la acción A.5.9.1. 
referente al Plan de Rehabilitación Energética de Edificios Municipales. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Eustat, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo energético total del municipio (06_03) 
- Consumo energético total de la administración local (06_08) 
- Consumo energético en los edificios y equipamientos municipales (06_09) 
- Producción de energías renovables (06_12 ) 
- Producción de energía solar fotovoltaica (06_15) 
- Producción de energía solar térmica (06_16) 
- Producción de energía de biomasa (06_18) 
- Emisiones de gases de efecto invernadero del Ayuntamiento por habitante y año (08_02) 
- Emisiones de gases de efecto invernadero del Ayuntamiento (08_04) 
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 Acciones relacionadas 
 

 A5.9.1 A1.1.3, A1.2.1, A1.2.2, 
A1.2.3 

- - 
 

 

 Barreras identificadas 
 

 Económicas Técnicas Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Plan Nacional Integrado de Energía y Clima 2021-2030 
 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La tecnología solar fotovoltaica presenta cierta sensibilidad a las condiciones atmosféricas. Desde el punto de 
vista de la producción de energía, está condicionada fundamentalmente por la radiación solar y la temperatura 
ambiente. Aunque las proyecciones para los próximos años parecen indicar que podría disponerse de mayor 
recurso en la zona, el también previsible aumento de temperatura podría reducir la eficiencia de la generación. 
Por otro lado, la exposición a eventos de tormenta y viento extremo podrían poner en riesgo la integridad y 
seguridad de la infraestructura. Por todo ello, resulta necesario incorporar estas amenazas y su evolución a 
futuro en el diseño y dimensionado de las instalaciones de cara a favorecer su adaptación a los cambios en el 
clima y garantizar el cumplimiento del objetivo buscado (10% de cobertura de demanda). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  55.100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

3.720.000 
 

 Tiempo de Amortización (meses) 80 
 

 Descripción del presupuesto 
 

 Solar Fotovoltaica: coste estimado de proyecto fotovoltaico urbano, en edificios 1000 €/kW y en espacios libres 
públicos  2.000€/kW  (Total = 54.000.000€) 
Solar Térmica: coste estimado de proyecto solar térmica: 600 €/m2 (Total = 500.000€) 
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Biomasa: coste estimado 200€/kW instalado (Total = 600.000€) 
 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 0 
 

 Generación energía (MWh/año) 34.480 
 

 Reducción de Emisiones (tCO2wq/año) 14.100 
 

 
 
  



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 4 

 

A1.1.2 PROGRAMA DE ELECTRIFICACIÓN DE LA DEMANDA 
 
 

 El despliegue de tecnologías de alta eficiencia en el lado de la demanda busca reducir el consumo de energía 
y, allí donde sea posible, realizar un cambio de vector energético hacia opciones más renovables, para lograr 
con ello una reducción de emisiones (directas e indirectas). Dada la gran variedad de tecnologías y posibles 
rendimientos, con factores de renovabilidad muy diferentes, se propone acotar el programa a sistemas de 
bomba de calor de muy alta eficiencia, que permitan la recuperación de calor de refrigeración primando, 
además, los sistemas hidrónicos que empleen un menor volumen de refrigerante con el fin de alcanzar el 
mínimo GWP de la instalación en su ciclo de vida. 

 

 
 
 

 ODS 7  ODS 12  -  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE1. Implantación de proyectos de generación distribuida y electrificación 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 La electrificación de demandas está incluida y cuantificada en forma de ahorros energéticos y de emisiones 
dentro de las siguientes acciones referidas al sector residencial: A2.3.2. Plan maestro para la regeneración 
urbana, eco-rehabilitación y vitalización de los barrios de vitoria-gasteiz (2030-2040) y A2.3.3. Programa de 
rehabilitación integral de viviendass. Estos dos planes promoverán una visión integral de eficiencia energética y 
energías renovables en los edificios, en la que la se promoverá la electrificación de la generación de calor, via 
bombas de calor de aerotermia, y en lo posible por el emplazamiento y condiciones del terreno, de geotermia. 
Para el sector terciario la acción vinculada es: A2.3.4. Reducción del consumo energético en el sector terciario. 
En relación al sector público, el programa está vínculado conmn la siguiente acción: A.5.9.1. Plan de reducción 
de consumo energético, que contempla diferentes acciones de eficiencia y renovables , entre las que serán de 
particular importancia las referentes a los equipos de climatización, que deberán evolucionar bien hacia la 
incorporación de biomasa o a la electrificación mediante bombas de calor de alta eficiencia. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Eustat, EVE, ¿IDAE? 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Ver indicadores de acciones relacionadas 
 

 
 
 

 Acciones relacionadas 
 

 A2.3.2, A2.3.3, A2.3.4 A5.9.1 - - 
 

 

 Barreras identificadas 
 

 Económicas Resistencia al cambio o a la innovación Liderazgo político 
 

 
 
 

 Relación con otros planes 
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 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Estrategia a largo plazo para la Rehabilitación Energética en el sector de la Edificicación en España (ERESEE 
2020) 

 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La operación y eficiencia de la tecnología de bomba de calor presenta cierta sensibilidad a las condiciones 
atmosféricas. En concreto, las bombas de calor aire-aire y aire-agua tienen su principal amenaza climática en 
la temperatura ambiente. Este factor podría ser beneficioso para la operación en modo calefacción, pero 
perjudicar a la eficiencia en modo refrigeración. No sería tan clave, sin embargo, en el caso de bombas de calor 
geotérmicas, dado que la temperatura del terreno es más estable. Por otro lado, la exposición de la instalación 
a eventos extremos podría poner en riesgo la integridad y seguridad de la infraestructura. Para favorecer la 
adaptación de este tipo de instalación a los cambios en el clima, resulta necesario incorporar estas amenazas y 
su evolución a futuro en su diseño y dimensionado. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
 

 Tiempo de Amortización (meses) ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
 

 Descripción del presupuesto 
 

 ver acciones relacionadas 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
 

 Generación energía (MWh/año) ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
 

 Reducción de Emisiones (tCO2wq/año) ver A2.3.2, A2.3.3, A2.3.4, A5.9.1 
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A1.1.3 APROVECHAMIENTO DE RESIDUOS Y LIMPIAS FORESTALES COMO FUENTE 
ENERGÉTICA 
 
 

 Esta acción busca contribuir a la descarbonización de la economía por medio del aprovechamiento integral de 
los recursos, tanto los residuos como de la biomasa forestal, al tiempo que se abren oportunidades 
relacionadas con economía circular (empleo, nuevos modelos de negocio, infraestructuras resilientes, etc.) 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE1. Implantación de proyectos de generación distribuida y electrificación 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 La presente acción se centra en el aprovechamiento y buena gestión de los residuos de poda y otra biomasa 
local, para abastecer las demandas de biomasa en la ciudad. Los ahorros de emisiones debidos al uso de 
biomasa en edificios públicos están contabilizados en la acción A.1.1.1 referente al uso renovable en edificios 
públicos. Esta acción se centra en la elaboración de dos estudios específicos para evaluar los recursos locales:  
A. Estudio del potencial real para localizar de forma adecuada las instalaciones (plantas de tratamiento y 
generación), en función de su proximidad a los focos de producción y de cara a su posterior distribución (en 
línea con AE5).para una gestión de la biomasa forestal y residuos agrícolas y ganaderos para producción 
térmica. 
B. Estudio de la gestión de los residuos sólidos urbanos a través de la producción de un combustible sólido 
recuperado (CSR) y la transformación de los aceites usados recogidos en biodiesel. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2026  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Consejería del ramo, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Superficie ocupada por parques, jardines y zonas verdes urbanas (01_04) 
- Generación total de residuos domésticos y comerciales (07_01) 
- Generación de residuos domésticos y comerciales por habitante (07_02) 
- Tasa de recogida selectiva de los residuos domésticos y comerciales (07_03) 
- Tratamiento de residuos domésticos o comerciales: tratamiento mecánico biológico (TMB) (07_22) 
- Tratamiento de residuos domésticos o comerciales: incineración con valorización energética (07_23) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1 A5.8.2 - - 
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

Económicas Liderazgo político 
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interdepartamental / 
Coordinación multinivel 

 
 
 

 Relación con otros planes 
 

 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Estrategia de Economía Circular de Euskadi 2030 
 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La gestión y uso de los residuos presenta cierta sensibilidad a las condiciones atmosféricas, en particular, a la 
temperatura y humedad ambiente y el régimen de precipitaciones. Estos pueden tener efectos, no sólo en la 
productividad de la materia prima, sino también en su consistencia, poder calorífico y ritmo de degradación. En 
concreto, en la zona de estudio, se observa una tendencia hacia el aumento de las temperaturas y el descenso 
de las precipitaciones, lo que podría condicionar la productividad de algunos tipos de materia prima. Por otro 
lado, habrá que prestar atención a la exposición a eventos extremos, analizando la evolución de las zonas 
inundables y del riesgo de incendio (que podrían impedir un adecuado aprovechamiento del recurso) y 
optimizar las rutas de recogida.  
Por todo ello, es necesario tener en cuenta las condiciones atmosféricas y su evolución a futuro en la 
elaboración de los planes de gestión de residuos y darles seguimiento para realizar los ajustes que sean 
necesarios de cara a favorecer su adaptación a los cambios que se vayan sucediendo. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Se trata de realizar estudios de potencial y estudios de aprovechamiento para una gestión integral tanto de 
residuos como de recursos biomásicos. Se asume una licitación de 50.000€ para llevar adelante cada estudio 
requerido (uno sobre gestión de RSU, otro sobre biomasa forestal y residuo agrícola) 

 

 
 
 

 Componente mitigación 
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 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A1.2.1 IDENTIFICACIÓN DE ÁREAS DE OPORTUNIDAD PARA APROVECHAMIENTO DE 
ENERGÍAS RENOVABLES 
 
 

 Dentro del Plan es importante establecer las bases para el desarrollo de proyectos de generación y 
aprovechamiento de energías renovables. Para ello, esta acción incluye la identificación y mapeo de fuentes y 
zonas prioritarias, así como identificación de zonas para el establecimiento de sistemas urbanos de 
climatización. 

 

 
 
 

 ODS 7  ODS 7  ODS 7  ODS 7 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE2. Gestión del potencial de autoconsumo 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 La acción aquí considerada se basa la identificación de emplazamientos favorables para la instalación de 
renovables y la implantación de redes de distrito con energías renovable. Los ahorros de energía y las 
reducciones de emisiones derivadas de la implantación de estos sistemas, quedarían incluidos en las 
correspondientes acciones referidas a edificios públicos (A5.9.1),  residenciales (A2.3.2, A2.3.3.) y terciarios 
(A2.3.4). 
Esta acción se centra en dos actuaciones principales para facilitar tanto la evaluación del potencial de 
autoconsumo, como la posibilidad de instalación de calefacción de distrito mediante, estas son: 
A. Implantación de instalaciones de generación distribuida de abastecimiento en la ciudad (generación 
renovable) desarrollando el inventario de focos energéticos y entidades usuarias potenciales: mapeo local de 
excedentes y potencial de aprovechamiento. 
B. Implantación de Sistemas Urbanos de Climatización (SUC), conectados a fuentes de energía renovable, por 
ser una herramienta básica para la transición energética, tanto en áreas consolidadas como en nuevos 
desarrollos, permitiendo la integración de los calores residuales disipados por las distintas actividades y en la 
combinación con sistemas de almacenamiento térmico, en especial en el terreno, para salvar el desfase 
temporal entre la disponibilidad de excedentes térmicos y la demanda de calefacción. 
C. Estudio del desarrollo potencial de la calefacción de distrito con biomasa en Vitoria-Gasteiz. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2023  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Consejería del ramo, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo de energía por sectores (06_04, 06_05, 06_06, 06_07, 06_09, 06_10, 06_11) 
- Producción de energías renovables (06_12) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1 A2.3.2, A2.3.3, A2.3.4 - - 
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 Barreras identificadas 
 

 Técnicas Capacitación técnica Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

 

 
 
 

 Relación con otros planes 
 

 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Plan Nacional Integrado de Energía y Clima 2021-2030 
 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se observan en esta acción varios factores de sensibilidad climática. Por un lado, sobre la demanda, 
claramente sensible a las condiciones ambientales y por otro lado, en general, se observa una tendencia hacia 
inviernos más suaves y veranos más calurosos, con olas de calor más intensas y frecuentes, aunque los 
incrementos de temperatura serán más o menos acusados en función del escenario considerado y la 
localización concreta.  
Por otro lado, sobre las tecnologías de generación, indicar que son sensibles desde tres puntos de vista: el 
punto de vista del recurso (que podrá verse modificado por el cambio climático), la operación y eficiencia 
(encontrando factores de sensibilidad diferentes según la tecnología considerada) y la exposición a daños 
físicos ante eventos extremos (que puedan registrar cambios de patrón como consecuencia del cambio 
climático). Se observa, por tanto, la necesidad de incorporar el clima actual y sus proyecciones a futuro en 
todas las fases de esta acción. Para ello, se trabajará con diferentes escenarios de futuro (con diferentes 
condiciones climáticas plausibles) que podrían darse según el rumbo que tomen las emisiones de GEI y que 
dependerá, entre otros factores, de las políticas medioambientales que se lleven a cabo. Siguiendo el esquema 
anterior, se aplicará cada uno de estos escenarios: 
A. A la hora de obtener las proyecciones la demanda energética: estas permitirán optimizar el diseño de los 
sistemas de generación y distribución de energía y prever posibles medidas de adaptación que les doten de la 
flexibilidad necesaria para adaptarse a los diferentes escenarios.  
B. A la hora de determinar los recursos energéticos disponibles: las proyecciones obtenidas para los diferentes 
recursos condicionarán la selección de tecnologías y la ubicación y dimensionado de las instalaciones. 
C. A la hora de seleccionar las ubicaciones más adecuadas para la infraestructura, evitando zonas que 
muestren un mayor riesgo de inundación o que puedan mostrar condiciones climáticas menos favorables a la 
operación de la tecnología en cuestión. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
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     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  150.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Se trata de una acción cualitativa cuyo despliegue se centra en la publicación de 3 licitaciones para llevar a 
cabo los estudios que den lugar a los desarrollos establecidos. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) Ver A2.3.2, A2.3.3., A2.3.4 y A5.9.1 
 

 Generación energía (MWh/año) Ver A2.3.2, A2.3.3., A2.3.4 y A5.9.1 
 

 Reducción de Emisiones (tCO2wq/año) Ver A2.3.2, A2.3.3., A2.3.4 y A5.9.1 
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A1.2.2 ELABORACIÓN DE UN PLAN DE IMPLANTACIÓN DE INSTALACIONES 
FOTOVOLTAICAS 
 
 

 Esta acción plantea llevar a cabo la elaboración de un plan de despliegue del autoconsumo para la ciudad a 
modo de hoja de ruta. Con ello se pretende habilitar y apoyar a los autoconsumidores de energías renovables 
para generar, consumir, almacenar y vender electricidad, sin hacer frente a cargas desproporcionadas. De este 
modo, los hogares y las comunidades que participan en el autoconsumo de energías renovables mantienen sus 
derechos como consumidores, incluido el derecho a contratar con el proveedor de su elección y a cambiar de 
proveedor.  
Se busca, por tanto, el planificar con éxito la penetración del autoconsumo como opción tecnológica que 
acerque producción y demanda, empoderando a los ciudadanos y empresas, y sirviendo no sólo de acicate a la 
descarbonización de la economía, sino base de nuevos modelos de negocio y fundamento de esquemas como 
las comunidades energéticas locales, entre otros. 

 

 
 
 

 ODS 7  ODS 8  ODS 9  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE2. Gestión del potencial de autoconsumo 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 Elaborar un plan de despliegue del autoconsumo que establezca los objetivos por sectores y por agentes, así 
como la hoja de ruta de actuaciones concretas que desde el ámbito público puedan ser llevadas a cabo. Los 
ahorros de energía y emisiones derivados de la implantación de estos sistemas están recogidos en las 
correspondientes acciones referidas a edificios públicos (A1.1.1 y A5.9.1), residenciales (A2.3.2, A2.3.3.) y 
terciarios (A2.3.4.). 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2023  Normativas  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Consejería del ramo, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Producción de energía solar fotovoltaica (06_15 ) 

 

 
 
 

 Acciones relacionadas 
 

 A.1.1.1. A2.3.2, A2.3.3, A2.3.4, 
A.2.3.5 

A5.9.1 - 
 

 

 Barreras identificadas 
 

 Capacitación técnica Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

Tejido económico emprendedor 
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 Relación con otros planes 
 

 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Estrategia Nacional de Autoconsumo (pendiente de aprobación) 
 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La demanda energética es claramente sensible a las condiciones ambientales lo que condicionará el 
dimensionado de los sistemas energéticos. En general, se observa una tendencia hacia inviernos más suaves y 
veranos más calurosos, con olas de calor más intensas y frecuentes, aunque los incrementos de temperatura 
serán más o menos acusados en función del escenario considerado y la localización concreta. Asimismo, la 
exposición de la infraestructura energética a daños físicos ante eventos extremos (inundaciones, etc.) que 
puedan registrar cambios de patrón como consecuencia del cambio climático es un factor muy importante a 
tener en cuenta en el diseño. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  200.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a 
 

 Tiempo de Amortización (meses) n.a 
 

 Descripción del presupuesto 
 

 Se asume una licitación para llevar a cabo el estudio del plan de autoconsumo de la ciudad, tanto para edificios 
municipales como para instalaciones en el espacio público. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) Ver A1.1.1 
 

 Generación energía (MWh/año) Ver A1.1.1 
 

 Reducción de Emisiones (tCO2wq/año) Ver A1.1.1 
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A1.2.3 APOYO A LA REDACCIÓN DE UN PLAN DE TRANSICIÓN ENERGÉTICA PARA 
EL SECTOR INDUSTRIAL 
 
 

 Lograr reducir el consumo energético de empresas tanto desde un ámbito de transformación tecnológica como 
de buenas prácticas, considerando a su vez la transición hacia vectores energéticos hipo-carbónicos allí donde 
sea posible, y sin menoscabo del desarrollo económico y la actividad de los agentes del sector industrial. 

 

 
 
 

 ODS 8  ODS 9  ODS 11  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE2. Gestión del potencial de autoconsumo 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es el apoyo y acompañamiento a la de redacción de un Plan de Transición 
Energética para el sector industrial, incluyendo el apoyo técnico a las empresas para el diagnóstico y la 
defnición de soluciones de reducción de consumo energético e implantación de solar fotovoltaica (u otras 
EERR) en las instalaciones industriales (autoconsumo compartido, Comunidades Energética Empresariales, 
etc.) 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2025  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Consejería del ramo, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo de energía del sector industrial (06_06 ) 
- Consumo de energía del sector transportes (06_07) 

 

 
 
 

 Acciones relacionadas 
 

 A3.4.2, A3.4.3 A3.5.2 - - 
 

 

 Barreras identificadas 
 

 Formativas - 
educativas 

Liderazgo político Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 Estrategia energética de Euskadi 2030, 3E 2030 
 

 Estrategia de Economía Circular de Euskadi 2030 
 

 
 
 

 Buena práctica relacionada 
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 El Grupo Vagalume Energía y Santiago Sur Galicia instalan más de 650 kW de paneles fotovoltaicos repartidos 
en las cubiertas de 11 naves industriales del polígono de Novo Milladoiro, lo que supone la mayor comunidad 
energética industrial de España 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 El apoyo a la redacción del Plan de Transición Energética del sector Industrial debe orientarse, no sólo hacia la 
mitigación de las emisiones, sino también hacia la adaptación al cambio climático, lo que supone una gran 
oportunidad para introducir el cambio climático y el estudio de sus efectos ámbitos industiales. Se debería 
realizar un acompañamiento a las empresas para el diagnóstico de los efectos del cambio climático en su 
actividad (la demanda es especialmente sensible a los cambios en el clima, así como la exposición a riesgos 
físicos) y el planteamiento de medidas de adaptación específicas, detallando posibles plazos de 
implementación y coste económico. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Se asume una licitación para dar apoyo al sector industrial en la elaboración del un plan de transición 
energética. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A1.2.4 IMPULSO Y MANTENIMIENTO DE LOS VÍNCULOS CON CENTROS 
TECNOLÓGICOS Y DE I+D EN MATERIA DE ENERGÍA Y CAMBIO CLIMÁTICO 
 
 

 Impulso a los vínculos con centros tecnológicos y de investigación e innovación en materia de energía y cambio 
climático (CIC energiGUNE, BC3, Tecnalia, etc.). 

 

 
 
 

 ODS 13  ODS 7  ODS 8  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE2. Gestión del potencial de autoconsumo 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 Alcanzar un mayor nivel de cooperación entre el ámbito de la investigación, las redes de innovación, el mundo 
empresarial y la sociedad civil, todo ello en el marco de la lucha y la adaptación al cambio climático y al cambio 
de modelo energético hacia una economía baja en carbono. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Ayuntamiento, Consejería del ramo, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Número de personal dedicado 
- Número de eventos llevados a cabo al año 
- Número de proyectos surgidos de la colaboración interinstitucional 
- Número de investigadores asociados a proyectos en el marco de colaboración interinstitucional 
- Número de publicaciones derivadas 
- Número de patentes asociadas 
- Presupuesto relacionado con el marco de la colaboración (por tipo de financiación: europea, nacional, 
regional, local, privada). 

 

 
 
 

 Acciones relacionadas 
 

 Todas las acciones - - - 
 

 

 Barreras identificadas 
 

 Formativas - 
educativas 

Liderazgo político Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 RIS3 Euskadi 
 

 - 
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 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 El cambio climático y la verificación ante este tipo de impactos deben ser incluidas en la agenda de las líneas 
de investigación en el ámbito de la energía. Asimismo, es conveniente realizar actividades de concienciación y 
hacer difusión en el mundo empresarial y la sociedad civil de las capacidades de los centros tecnológicos y de 
investigación e innovación en materia de energía y cambio climático. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Al ser una acción de impulso y mantenimineto de vínculos entre entidades, su valoración económica pasa por 
el grado de implicación de los agentes involucrados en cuanto a disponer de recursos para estructurar 
capacidades (desde una agencia, un departamento, o una persona, por ejemplo) hasta llevar a cabo campañas 
de promoción, formación, dvulgación, o eventos que persigan el objetivo. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A2.3.1 FAVORECER EL POTENCIAL DE LA SOCIEDAD DE REHABILITACIÓN 
MUNICIPAL ENSANCHE XXI 
 
 

 El liderazgo y proactividad de Ensanche XXI es clave para alcanzar los retos y objetivos propuestos en este 
Plan. Búsqueda proactiva de soluciones por parte de la administración, gestionando las iniciativas en 
cooperación con los vecinos, siendo el interlocutor entre gremios y bancos, así como agente rehabilitador o 
promotor delegado, ocupándose de la gestión, contratación y ejecución de las obras de rehabilitación además 
del acompañamiento a las comunidades propietarias y/o a las empresas de administración de fincas. 
Consistiría en la agrupación en una sola instancia u organismo- de todos los trámites diferentes que el 
ciudadano debe realizar ante la Administración pública con respecto a los proyectos relacionados con la 
transicion energética:  Apoyo integral y trámites administrativos para la puesta en marcha de las comunidades 
energéticas. 
•  Apoyo integral y trámites administrativos en la instalación de energías renovables y gestionar la generación 
distribuida de la ciudad. 
•  Gestión de las ayudas económicas a los ciudadanos en materia de eficiencia energética. 
•  Integración de agentes públicos y organismos oficiales en materia de eficiencia energética (EVE, Visesa, 
etc.) 

 

 
 
 

 ODS 11  ODS 16  ODS 7  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es el de apoyar a la sociedad de rehabilitación y suelo municipal Ensanche XXI en su 
consolidación como "One-Stop-Shop"  o servicio de ventanilla única para favorecer la información, asesoría 
técnica, gestión, estructuración y apoyo financiero y hasta el seguimiento de ahorros en los procesos de 
regeneración urbana y rehabilitación energética. Con esta acción se busca consolidar una gobernanza sólida y 
transparente entre los actores locales (PYMES, instituciones financieras, agencias de energía, ciudadanía, etc.) 
para facilitar así la correcta implementación de proyectos de rehabilitación. 
La puesta en marcha del servicio de ventanilla única podría derivar en un aumento en el número de trámites 
realizados al mes por parte de la aministración y reducción de los tiempos de espera en la obtención de los 
permisos requeridos en los proyectos relacionados con la transición energética. (mejora de la eficiencia del 
servicio). 
 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2030  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Número de iniciativas generadas. 
- Número de actuaciones ejecutadas (edificios/hogares/locales/etc). 
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- m2 involucrados en las actuaciones 
- Número de consultas ciudadanas resueltas. 
- € movilizados para actuaciones de rehabilitación integral 

 
 
 

 Acciones relacionadas 
 

 AE1 AE2 A5.8.1, A5.8.4, A5.8.6, 
A5.9.1 

 
 

 

 Barreras identificadas 
 

 Ayudas / Fiscalidad Sensibilidad ciudadana Resistencia al cambio o a la innovación 
 

 
 
 

 Relación con otros planes 
 

 n.a 
 

 n.a 
 

 
 
 

 Buena práctica relacionada 
 

 Programa Picardie Pass Rénovation. Para enfrentar el desafío de la rehabilitación energética en el parque 
edificado de la región de Picardie (Francia) se lanzó un proyecto piloto a través del Servicio Público para la 
Eficiencia Energética (SPEE) denominado Picardie Pass Rénovation. Desde el programa se trabaja de manera 
conjunta con todos los actores locales tratando de generar confianza entre terceros, y haciendo que sea la 
misma comunidad la que dé a conocer la iniciativa. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se observa la necesidad de realizar actividades de formación y concienciación en materia de cambio climático 
de cara a generar proactividad en los grupos involucrados en esta acción. 
La administración debe garantizar que todos los proyectos de rehabilitación e integración de renovables que se 
contraten tengan en cuenta la perspectiva de cambio climático. El objetivo es fomentar soluciones resilientes al 
clima y, para ello, deben tener en cuenta la sensibilidad al clima y la exposición a riesgos físicos. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
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 Descripción del presupuesto 
 

 n.a. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A2.3.2 PLAN MAESTRO PARA LA REGENERACIÓN URBANA, ECO-REHABILITACIÓN 
Y VITALIZACIÓN DE LOS BARRIOS DE VITORIA-GASTEIZ (2030-2040) 
 
 

 La acción supone la rehabilitación energética de las edificaciones existentes dentro de las Áreas Degradadas 
(AD) situadas en 9 de los denominados Barrios de oro (Abetxuko, Adurza-San Cristobal, Arana, Ariznabarra, 
Coronación, El Anglo, Judimendi y Zaramaga). Se prevé la mejora del comportamiento térmico de los edificios 
construidos con anterioridad a la NBE-79, a partir de la rehabilitación de la envolvente y la introducción de 
instalaciones eficientes, como la bomba de calor aerotérmica, lo que permitirá además la electrificación de la 
demanda. 
 

 

 
 
 

 ODS 11  ODS 7  ODS 13  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es actuar sobre un total de 11.335 viviendas (10.858 colectivas y 487 unifamiliares). Se prevé que 
los edificios rehabilitados alcancen al menos la calificación energética C, estimándose una reducción de la 
emisiones GEI del orden del 87% respecto a la situación actual. Los ahorros correspondientes a este plan 
están incluidos en la acción A2.3.3. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2040  Tecnológica  
 

 

 Responsable de 
la acción 

Ensanche XXI 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

Ayuntamiento de Vitoria 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo doméstico de energía eléctrica por habitante y año (06_01) 
- Consumo de energía eléctrica total por habitante y año (06_02 ) 
- Consumo de energía del sector doméstico (06_04) 
- Producción de energías renovables (06_12) 
- Producción de energía solar fotovoltaica (06_15) 
- Producción de energía solar térmica (06_16) 
- Producción de energía de biomasa (06_18 ) 
- Producción de energía geotérmica (06_19 ) 
Otros indicadores: 
- Evolución de la calificación energética de los edificios (CEE) 
- Inversión anual por vivienda 
- Inversión anual por comunidad de propietariosIndicadores de Sostenibildiad AVG: 
- Capital apalancado medio en relación a la inversión realizada en las intervenciones 

 

 
 
 

 Acciones relacionadas 
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 A1.1.1, A1.2.1, A1.2.1, 
A1.2.2 

A2.3.1, A2.3.3, A2.3.5, 
A2.3.6 

A4.6.3, A4.7.1, A4.7.2 A5.8.6 
 

 

 Barreras identificadas 
 

 Económicas Fragmentación de la propiedad de la 
edificación 

Sensibilidad ciudadana 
 

 
 
 

 Relación con otros planes 
 

 Plan Maestro para la regeneración urbana, eco-rehabilitación y vitalización de los barrios de Vitoria-Gasteiz 
(2020-2040) 

 

 Plan Director de Rehabilitación y Regeneración Urbana de Vitoria-Gasteiz. 
 

 
 
 

 Buena práctica relacionada 
 

 El Plan Integral de barrios Zona Norte de Alicante fue seleccionado en el Concurso de Buenas Prácticas de 
Dubai en 2012. En esta experiencia se conjugaron diversos factores de éxito entre los que destacan: desde el 
punto de vista de la gestión, la coordinación multinivel a través de la creación del Servicio Municipal de 
coordinación, la integración de diferentes políticas y ayudas y el desarrollo de un sistema de evaluación y 
seguimiento en tiempo real que permitió ir ajustando y flexibilizando la programación a las necesidades, y 
desde un punto de vista técnico, la mejora de la envolvente, la accesibilidad integral de los barrios y la mejora 
de la calidad y funcionalidad del espacio libre. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que favorece la sinergia entre mitigación y adaptación, maximizando los beneficios. Sin 
embargo, se debe garantizar que los riesgos climáticos están considerados en la generación de estos planes. 
En este sentido, la priorización de acciones deberán valorarel tanto la vulnerabilidad energética y 
socioeconómica como la vulnerabilidad climática. Es necesario, por tanto, incorporar el clima actual y sus 
proyecciones a futuro trabajando con diferentes escenarios (con diferentes condiciones climáticas plausibles) 
que podrían darse según el rumbo que tomen las emisiones de GEI y que dependerá, entre otros factores, de 
las políticas medioambientales que se lleven a cabo. De forma periódica, se actualizará la información climática 
empleada para adaptar los planes a la mejor información disponible. El Plan incluirá la sensibilidad climática: 
sobre la demanda, claramente sensible a las condiciones ambientales (tendencia hacia inviernos más suaves y 
veranos más calurosos, con olas de calor más intensas y frecuentes) y sobre las diferentes tecnologías y 
soluciones propuestas, sensibles desde tres puntos de vista: del recurso empleado en la generación de energía 
(que podrá verse modificado por el cambio climático), el de su adecuación, operación y eficiencia (encontrando 
factores de sensibilidad diferentes según la tecnología considerada) y el de su exposición a daños físicos ante 
eventos extremos (que puedan registrar cambios de patrón como consecuencia del cambio climático). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
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 Componente Económico 
 

 Presupuesto Total Aproximado  212.200.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 La inversión por vivienda se ha calculado en 18.713 €. El 65% de la misma será privada (facilitada por el 
acceso a financiación pública), mientras que el 35% restante provendrá de aportaciones públicas, de las cuales 
un tercio podría ser subvenciones a fondo perdido. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) Ver A2.3.3 
 

 Generación energía (MWh/año) Ver A2.3.3 
 

 Reducción de Emisiones (tCO2wq/año) Ver A2.3.3 
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A2.3.3 PLAN DIRECTOR INTEGRAL REHABILITACIÓN VIVIENDA 
 
 

 La acción supone la rehabilitación del parque residencial existente en la ciudad (fuera de los denominados 
Barrios de Oro) construidas con  posterioridad a 1980 (bajo la norma NBE-79) incluyendo la rehabilitación de la 
envolvente (cerramiento, fachada y cubierta), sustitución de instalaciones (calderas, ventanas, 
electrodomésticos e iluminación eficiente) e infraestructura de las comunidades, instalación de sistemas de 
autoconsumo renovable y, en lo posible, electrificación de la demanda; con el objetivo de lograr un parque 
edificado cero emisiones. 
 

 

 
 
 

 ODS 3  ODS 7  ODS 11  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 Esta acción busca la generación de un plan que cubra a corto, medio y largo plazo la rehabilitación del parque 
residencial. Englobaría os siguientes objetivos específicos: 
A. Rehabilitación integral de 20.000 viviendas a 2030 (incluyendo las 11.335 viviendas del Plan Maestro de la 
acción A2.3.2) para la mejora del comportamiento térmico de los edificios construidos entre la NBE-79 y el 
CTE-2006, a partir de la  rehabilitación de la envolvente. 
B. Cambio de sistema de calefacción y ACS en 50.000 viviendas (incluyendo las del Plan Maestro de la acción 
A2.3.2)  para 2030: sustitución de  equipos por otros de mayor eficiencia, priorizando los de bombas de calor 
de alta eficiencia, como las bombas de calor de aerotermia, y geotermia en lo posible por el emplazamiento y 
condiciones del terreno. Desaparición total de derivados del petróleo en el sector residencial. 
C. Incorporación de renovables: Instalación de 20MW de energía solar fotovoltaica dirigidas al autoconsumo o 
en el marco de comunidades energéticas locales (CELs) y  conexión de 5.700 viviendas a redes de distrito 
alimentadas con biomasa. 
Esta acción deberá contemplar también medidas de gobernanza y sensibilizaciión según lo descrito en las 
Acciones A4.7.2 y A5.8.6. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2040  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

Ensanche XXI, Gobierno Vasco, EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo doméstico de energía eléctrica por habitante y año (06_01) 
- Consumo de energía eléctrica total por habitante y año (06_02 ) 
- Consumo de energía del sector doméstico (06_04) 
- Producción de energías renovables (06_12) 
- Producción de energía solar fotovoltaica (06_15) 
- Producción de energía solar térmica (06_16) 
- Producción de energía de biomasa (06_18 ) 
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- Producción de energía geotérmica (06_19 ) 
Otros indicadores: 
- Evolución de la calificación energética de los edificios (CEE) 
- Inversión anual por vivienda 
- Inversión anual por comunidad de propietariosIndicadores de Sostenibildiad AVG: 
- Capital apalancado medio en relación a la inversión realizada en las intervenciones 

 
 
 

 Acciones relacionadas 
 

 A1.1.1, A1.2.1, A1.2.1, 
A1.2.2 

A2.3.1, A2.3.2, A2.3.5, 
A2.3.6 

A4.6.3, A4.7.1, A4.7.2 A5.8.6 
 

 

 Barreras identificadas 
 

 Económicas Fragmentación de la propiedad de la 
edificación 

Sensibilidad ciudadana 
 

 
 
 

 Relación con otros planes 
 

 Plan Director de Rehabilitación y Regeneración Urbana de Vitoria-Gasteiz. 
 

 Iniciativa Hogares Verdes 
 

 
 
 

 Buena práctica relacionada 
 

 La primera Área de Conservación y Rehabilitación que delimitó el Ayuntamiento de Santa Coloma fue el tramo 
de la calle de Pirineos que va de la calle de Bruc a Olot, en ella se propusieron tres modelos de financiación a 
las comunidades de propietarios además de un acompañamiento municipal continuado basado en un modelo 
de gobernanza estable y consensuado. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que favorece la sinergia entre mitigación y adaptación, maximizando los beneficios. Sin 
embargo, se debe garantizar que los riesgos climáticos están considerados en la generación de estos planes. 
En este sentido, la priorización de acciones deberán valorarel tanto la vulnerabilidad energética y 
socioeconómica como la vulnerabilidad climática. Es necesario, por tanto, incorporar el clima actual y sus 
proyecciones a futuro trabajando con diferentes escenarios (con diferentes condiciones climáticas plausibles) 
que podrían darse según el rumbo que tomen las emisiones de GEI y que dependerá, entre otros factores, de 
las políticas medioambientales que se lleven a cabo. De forma periódica, se actualizará la información climática 
empleada para adaptar los planes a la mejor información disponible. El Plan incluirá la sensibilidad climática: 
sobre la demanda, claramente sensible a las condiciones ambientales (tendencia hacia inviernos más suaves y 
veranos más calurosos, con olas de calor más intensas y frecuentes) y sobre las diferentes tecnologías y 
soluciones propuestas, sensibles desde tres puntos de vista: del recurso empleado en la generación de energía 
(que podrá verse modificado por el cambio climático), el de su adecuación, operación y eficiencia (encontrando 
factores de sensibilidad diferentes según la tecnología considerada) y el de su exposición a daños físicos ante 
eventos extremos (que puedan registrar cambios de patrón como consecuencia del cambio climático). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales  X 
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Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  164.000.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

1.420.000 
 

 Tiempo de Amortización (meses) 300 
 

 Descripción del presupuesto 
 

 El presupuesto desglosaría: 
A. Rehabilitación Integral de la edificación (hasta un total de 8.665 viv)  = 10.000 € / viv (Total = 86.650.000€) 
B. Cambio de sistema de calefacción y ACS (hasta un total de 38.645 viv) = 2.000 € / viv (Total = 77.290.000€) 
C. Incorporación de renovables: Fotovoltaica = 1,200 €/kWp instalado (Total=24.000) 
D. Conexión a red distrito = 5.430 €/viv (Total = 31.000€) 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 233.000 
 

 Generación energía (MWh/año) 21.000 
 

 Reducción de Emisiones (tCO2wq/año) 68.400 
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A2.3.4 REDUCCIÓN DEL CONSUMO ENERGÉTICO EN EL SECTOR TERCIARIO 
 
 

 Plan  para la rehabilitación urbana del parque edificado terciario. La acción supone la rehabilitación energética 
de las edificaciones de uso terciario incluyendo la sustitución de instalaciones (calderas, ventanas, 
electrodomésticos e iluminación eficiente) e infraestructura, instalación de sistemas de autoconsumo renovable 
y, en lo posible, electrificación de la demanda; con el objetivo de lograr un parque edificado cero emisiones. 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es la reducción de consumo energético del parque edificado de uso terciario a corto, 
medio y largo plazo para la reducción del consumo energético en el este sector. Se pretende alcanzar una 
reducción del 2% de consumo anual desplegando las siguientes acciones: 
A. Proyectos de Rehabilitación: incluyendo medidas de eficiencia energética como la promoción de equipos de 
alta eficiencia energética en edificios de servicios  (aerotermia/geotermia en sustitución de combustibles 
fósiles), desaparición de derivados del petróleo en el sector servicios, mejora de la eficiencia del alumbrado 
interior. 
B. Incorporación de renovables: generación de 65MW de fotovoltaica orientadas al autoconsumo 
Esta acción deberá contemplar también medidas de gobernanza y sensibilizaciión según lo descrito en las 
acciones A4.7.2 y A5.8.6. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2025  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo energético total del municipio (06_03) 
- Consumo de energía del sector servicios (06_05) 
- Producción de energía solar fotovoltaica (06_15) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.2 - - - 
 

 

 Barreras identificadas 
 

 Económicas Técnicas Competenciales 
 

 
 
 

 Relación con otros planes 
 

 Sin datos 
 

 Sin datos 
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 Buena práctica relacionada 
 

 Sin datos 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que favorece la sinergia entre mitigación y adaptación, maximizando los beneficios. Sin 
embargo, se debe garantizar que los riesgos climáticos están considerados en la generación de estas 
acciones. En este sentido, la priorización de acciones deberán valorar tanto la vulnerabilidad energética y 
socioeconómica como la vulnerabilidad climática. Es necesario, por tanto, incorporar el clima actual y sus 
proyecciones a futuro trabajando con diferentes escenarios (con diferentes condiciones climáticas plausibles) 
que podrían darse según el rumbo que tomen las emisiones de GEI y que dependerá, entre otros factores, de 
las políticas medioambientales que se lleven a cabo. De forma periódica, se actualizará la información climática 
empleada para adaptar los planes a la mejor información disponible. Se deberá tener en cuenta la sensibilidad 
climática: sobre la demanda, claramente sensible a las condiciones ambientales (tendencia hacia inviernos más 
suaves y veranos más calurosos, con olas de calor más intensas y frecuentes) y sobre las diferentes 
tecnologías y soluciones propuestas, sensibles desde tres puntos de vista: del recurso empleado en la 
generación de energía (que podrá verse modificado por el cambio climático), el de su adecuación, operación y 
eficiencia (encontrando factores de sensibilidad diferentes según la tecnología considerada) y el de su 
exposición a daños físicos ante eventos extremos (que puedan registrar cambios de patrón como consecuencia 
del cambio climático). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  74.750.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

15.000 
 

 Tiempo de Amortización (meses) 90 
 

 Descripción del presupuesto 
 

 A. Cambio de calderas en 1.500 locales = 3.000.000 
B. Cambio de motores en 1.500 locales = 3.000.000 
C. Renovación del alumbrado interior de 10.000 locales = 20.000.000 
D. Instalación de 65 MW de solar fotovoltaica = 48.750.000 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 118.000 
 

 Generación energía (MWh/año) 31.600 
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 Reducción de Emisiones (tCO2wq/año) 52.500 
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A2.3.5 LANZAMIENTO DE PROYECTOS PILOTO A NIVEL DE COMUNIDADES 
ENERGÉTICAS LOCALES 
 
 

 Para ayudar a la generación del ecosistema necesario de "florecimiento" de comunidades energéticas locales 
(CELs), se lanzarán entre 6 y 10 proyectos piloto con participación del AVG. Las CELs se conforman como 
entidades jurídicas, formadas por una agrupación de socios (como personas físicas, asociaciones, pymes, 
administraciones públicas, etc.), que voluntariamente y con participación cooperativa, establecen sus objetivos 
en la obtención de beneficios energéticos, sociales, medioambientales y económicos, para los miembros de 
una comunidad o terceros. Buscan por tanto el fomento del intercambio de energía entre prosumidores o 
generadores de energía locales y los diferentes agentes consumidores. Se busca además incidir en aquellas 
comunidades en la que exista una mayor tasa de pobreza energética (o riesgo de padecerla) para  garantizar 
una transición energética justa y accesible, favoreciendo con ello la justicia social y el bienestar de la sociedad 
en diferentes ámbitos (salud, consumo, cooperación, cohesión, etc.). Bajo el esquema de cooperativas de 
energía renovable dentro del esquema de CELs se impulsará además la digitalización de las líneas de 
distribución de energía. Los ahorros de energía y emisiones debidos a iniciativas de aprovechamiento de 
renovables via CELs están recogidos en las correspondientes acciones referidas al sector público (A.1.1.1),  
residencial (A.2.3.2, A.2.3.3.) , y terciario (A.2.3.4.) 

 

 
 
 

 ODS 7  ODS 13  ODS 9  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es la realización de un estudio energético y de potencial renovable para la 
regeneración urbana sostenible mediante el esquema de CELs para aquellas comunidades donde se 
identifique una mayor incidencia de la pobreza energética. El estudio abordaría el potencial de implementación 
de energías renovables en el entorno construido del municipio identificando además aquellas áreas que por su 
potencial energético, sus características urbanas y edifictorias y su realidad social y económica, pudieran ser 
susceptibles de conformarse como CELS. Se explorarán además distintas formas jurídicas para su creación. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2025  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Nº actuaciones ejecutadas como piloto 
- Nº Actores movilizados 
- Nº tipologías de actores movilizados 
- Capital movilizado (Público/privado) 

 

 
 
 

 Acciones relacionadas 
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 A1.1.1, A1.2.2, A1.2.3 A2.3.1, A2.3.2, A2.3.3, 
A2.3.4, A2.3.6 

A3.4.1, A3.5.4 A4.6.2, A4.6.3, A5.9.1 
 

 

 Barreras identificadas 
 

 Formativas - 
educativas 

Liderazgo político Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 Sin datos 
 

 Sin datos 
 

 
 
 

 Buena práctica relacionada 
 

 El Plan Energético Renovable para la regeneración urbana sostenible de Durango desarrolla el concepto de 
Nodo Energético, vinculando las actuaciones en edificios municipales con la rehabilitación residencial 
impulsado por tecnologías renovables y hacia un modelo de CELs. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se observan en esta acción varios factores de sensibilidad climática que condicionan, tanto la selección de los 
pilotos, como el diseño de las soluciones de adaptación. Por un lado, la demanda energética es claramente 
sensible a las condiciones ambientales. En general, se observa una tendencia hacia inviernos más suaves y 
veranos más calurosos, con olas de calor más intensas y frecuentes, aunque los incrementos de temperatura 
serán más o menos acusados en función del escenario considerado y la localización concreta.  
Por otro lado, las tecnologías de generación de energía son sensibles desde tres puntos de vista: el punto de 
vista del recurso (que podrá verse modificado por el cambio climático), la operación y eficiencia (encontrando 
factores de sensibilidad diferentes según la tecnología considerada) y la exposición a daños físicos ante 
eventos extremos (que puedan registrar cambios de patrón como consecuencia del cambio climático). 
Se observa, por tanto, la necesidad de incorporar el clima actual y sus proyecciones en los estudios que se 
deriven de esta acción. Para ello, se trabajará con diferentes escenarios de futuro (con diferentes condiciones 
climáticas plausibles) que podrían darse según el rumbo que tomen las emisiones de GEI, y que dependerá, 
entre otros factores, de las políticas medioambientales que se lleven a cabo. Siguiendo el esquema anterior, se 
aplicará cada uno de estos escenarios: a la hora de obtener las proyecciones la demanda energética: estas 
permitirán optimizar el diseño de los sistemas de generación y distribución de energía y prever posibles 
medidas de adaptación que les doten de la flexibilidad necesaria para adaptarse a los diferentes escenarios; y  
a la hora de determinar los recursos energéticos disponibles: las proyecciones obtenidas para los diferentes 
recursos condicionarán la selección de tecnologías y la ubicación y dimensionado de las instalaciones. 
* a la hora de seleccionar las ubicaciones más adecuadas para la infraestructura, evitando zonas que muestren 
un mayor riesgo de inundación o que puedan mostrar condiciones climáticas menos favorables a la operación 
de la tecnología en cuestión. 
Se observa asimismo la conveniencia de realizar actividades de formación y concienciación en materia de 
cambio climático de cara a generar proactividad en los grupos involucrados en esta acción. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales  X 
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Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  150.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Realización de un estudio global e integral del potencial y viabilidad para el lanzamiento de 6 a 10 pilotos de 
CELs, estableciendo recomendaciones a nivel municipal, estudio de fórmulas jurídicas, caracterizción 
energética de parque edificado e identificación de áreas. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) Ver A1.1.1 
 

 Generación energía (MWh/año) Ver A1.1.1 
 

 Reducción de Emisiones (tCO2wq/año) Ver A1.1.1 
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A2.3.6 PROGRAMA DE GESTIÓN ENERGÉTICA PARA EL CONTAJE Y CONTROL DE 
LA DEMANDA ELÉCTRICA Y TÉRMICA 
 
 

 Programa de gestión energética en la edificación mediante contadores inteligentes para el seguimiento y 
control de la demanda eléctrica y térmica en en tiempo real de edificios municipales y residenciales. (La 
competencia de implementación podría recaer total o parcialmente sobre agentes externos al Ayuntamiento de 
Vitoria-Gasteiz) 
 

 

 
 
 

 ODS 7  ODS 9  ODS 11  - 
 

 
 
 

 AE AE2. Edificación residencial y terciaria 
 

 LE LE3. Reducción de la demanda y el consumo energético del entorno construido 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 Realizar análisis de disponibilidad actual de medidores de demanda energetica en edificios (publicos y 
privados). Definir estrategia para cubrir las carencias en edificación pública a corto plazo. Definir estrategia y 
posibilidades de ayudas o incentivos para el caso de edificación privada. Tener en cuenta la edificación de 
empresas frente a particulares para la definición de dichas ayudas e incentivos. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2025  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Nº de sensores (termicos/electricos) instalados en edificación pública 
- % de nuevos edificios monitorizados/frente al total sin monitorizar al inicio del programa (para edificios 
públicos) 
- Estimaciones de ahorros debidos a la monitoricación (Energía y Emisiones) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.2 - - - 
 

 

 Barreras identificadas 
 

 Económicas Técnicas Competenciales 
 

 
 
 

 Relación con otros planes 
 

 Sin datos 
 

 Sin datos 
 

 
 
 

 Buena práctica relacionada 
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 La Diputación de Córdoba está trabajando en el proyecto Enlaza, ‘Municipios Cordobeses Inteligentes y 
Sostenibles’ que incluye un sistema de gestión energética que permitirá el análisis y seguimiento de los 
consumos de energía municipales para mejorar la toma de decisiones y desarrollar proyectos en materia de 
ahorro y eficiencia energética. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que favorece la sinergia entre mitigación y adaptación, maximizando los beneficios. Por 
un lado, favorece la eficiencia energética y, por otro, permite la monitorización y seguimiento de los consumos, 
permitiendo detectar tendencias de cambio y realizar mantenimientos preventivos. 
Los contadores presentan cierta sensibilidad a las condiciones atmosféricas, en particular, a las condiciones 
atmosféricas de temperatura y humedad ambiente. En general, se observa una tendencia hacia inviernos más 
suaves y veranos más calurosos, con olas de calor más intensas y frecuentes, aunque los incrementos de 
temperatura serán más o menos acusados en función del escenario considerado y la localización concreta. 
Este tipo de tendencias podrían aconsejar la instalación de equipos de climatización en las salas de contadores 
que garanticen unas condiciones óptimas funcionamiento. Por otro lado, a la hora de buscar la localización más 
adecuada para estos equipos, se deberá evitar la exposición a eventos extremos, analizando la evolución de 
las zonas inundables principalmente. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  a definir 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

a definir 
 

 Tiempo de Amortización (meses) a definir 
 

 Descripción del presupuesto 
 

 a definir 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) a definir 
 

 Generación energía (MWh/año) a definir 
 

 Reducción de Emisiones (tCO2wq/año) a definir 
 

 
  



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 1 

_AE3. MOVILIDAD SOSTENIBLE 
 
 
 

A3.4.1 APLICACIÓN DEL MODELO URBANO DE SUPERMANZANAS DENTRO DEL PLAN DE MOVILIDAD 

SOSTENIBLE Y ESPACIO PÚBLICO ................................................................................................................................. 1 

A3.4.2 GENERACIÓN DE PLANES DE FORMACIÓN Y PROMOCIÓN DE LA BICICLETA ............................................. 4 

A3.4.3 PLAN DE MOVILIDAD AL TRABAJO Y LOS CENTROS EDUCATIVOS................................................................ 6 

A3.4.4 PLAN DE REGULARIZACIÓN (AUMENTO DE LA SUPERFICIE REGULADA –OTA ............................................ 9 

A3.4.5 PROGRAMA DE SERVICIOS DE MOVILIDAD COMPARTIDA ............................................................................ 11 

A3.5.1 ELECTRIFICACIÓN Y RACIONALIZACIÓN DE LA FLOTA DE TRANSPORTE PÚBLICO ................................. 13 

A3.5.2 NODOS LOGÍSTICOS DE ÚLTIMO KILÓMETRO A NIVEL COMUNITARIO ....................................................... 16 

A3.5.3 ELECTRIFICACIÓN DE LA FLOTA MUNICIPAL .................................................................................................. 19 

A3.5.4 PROGRAMA DE INSTALACIÓN DE PUNTOS DE RECARGA PARA LA MOVILIDAD ELÉCTRICA ................... 21 

 

file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971104
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971104
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971105
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971106
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971107
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971108
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971109
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971110
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971111
file:///C:/Users/108939/OneDrive%20-%20Fundacion%20Tecnalia%20Research%20&amp;%20Innovation/PATEI%202030_Sharepoint/Fase%203.%20Plan%20de%20Acción/Acciones%20PATEI/fichas%20acciones/20210528_AccionesPATEI_anexo.docx%23_Toc72971112


 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 1 

 
 

A3.4.1 APLICACIÓN DEL MODELO URBANO DE SUPERMANZANAS DENTRO DEL 
PLAN DE MOVILIDAD SOSTENIBLE Y ESPACIO PÚBLICO 
 
 

 Implantación de una movilidad eficiente (energéticamente), basada en un modelo de supermanzanas, que 
facilite el cambio a modos de movilidad activa, no consumidores de energía, y limite el uso de vehículos 
motorizados privados, y en un potente y atractivo sistema de transporte público. Implantación a través de líneas 
de actuación incluidas en el documento de Avance del PMSEP (2019): 
- Supermanzanas: LA.01.1. Implantación de Supermanzanas con intenso calmado de tráfico, permitiendo la 
compatibilidad de la funcionalidad urbana y la accesibilidad universal 
- Movilidad peatonal: LA.02_2. Consolidación y mejora de la red básica de itinerarios peatonales. 
Materialización de las sendas urbanas. 
- Movilidad ciclista: LA.08_21. Programa para el estímulo de los desplazamientos ciclistas; LA.09_24. 
Redefinición y desarrollo de la red básica de movilidad ciclista; LA.09_26. Programa de mantenimiento y mejora 
de las infraestructuras ciclistas; LA.09_27. Programa para la consolidación y extensión de la red de 
aparcamientos seguros VGbiziz. 
- Movilidad en vehículos de movilidad personal (VMP): LA.08_23 Programa de regulación y fomento de 
vehículos de movilidad personal 
- Transporte público: incluido en la A3.5.1 (LA.06 y LA.07 del PMSEP) 

 

 
 
 

 ODS 3  ODS 5  ODS 10  - 
 

 
 
 

 AE AE1. Generación energética y renovables 
 

 LE LE4. Potenciación de la movilidad de proximidad y movilidad compartida 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 Materializar una nueva reorganización del espacio público que favorezca una movilidad más eficiente, 
sostenible y segura a partir de una reorganización de la jerarquía del viario estableciendo una serie de células 
urbanas (supermanzanas), junto con la integración de un amplio abanico de actuaciones sobre el conjunto del 
sistema de movilidad urbana (calmado, ejes peatonales, red ciclable, reorganización del aparcamiento 
regulado, control de accesos, micrologística, etc.). 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

Otros departamentos municipales,TUVISA, CEA, Euskotren, Asociaciones ciudadanas y 
de agentes económicos 

 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores del PMSEP: 
IND_12. Velocidad del tráfico motorizado (R) 
IND_13. Evolución de las sanciones asociadas a la movilidad (R) 
IND_14. Superficie de espacio peatonal (C) 
IND_15. Longitud de sendas peatonales (C) 
IND_17. Número de participantes en programas de convivencia (C) 
IND_21. Número de actuaciones de mejora de la accesibilidad peatonal (C) 

 



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 2 

IND_22. Accesibilidad para personas de movilidad reducida (PMR) (C) 
Indicadores de sostenibilidad AVG: 
- Superficie de uso peatonal (03_15) 
- Modos de transporte: andando (03_19) 
- Modos de transporte: bicicleta (03_20 )  
 

 
 
 

 Acciones relacionadas 
 

 A3.4.2, A3.4.3, A3.4.4 A3.5.2 A5.10.1 - 
 

 

 Barreras identificadas 
 

 Económicas Resistencia al cambio o a la innovación Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance 2019) 

 

 Avance del Plan General de Ordenación Urbana (Documento de Avance de 2019) 
 

 
 
 

 Buena práctica relacionada 
 

 La implantación del modelo de supermanzanas en Barcelona es un programa participado entre la 
administración pública, el vecindario y los colectivos de cada barrio, que intervienen en los análisis y el diseño 
de cada supermanzana. El PMSEP de Vitoria-Gasteiz desarrolla el concepto de Supermanzana, en el cual el 
peatón tiene la máxima prioridad, dando lugar a una red particular y segregada incidiendo directamente en una 
movilidad más sostenible y eficiente. 
Esta acción de aplicación del modelo urbano de supermanzanas, junto al resto de propuestas de movilidad 
eficiente, se alinea con el escenario E3SM de reducción en un 33% del tráfico en 2030. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que favorece la sinergia entre mitigación y adaptación, maximizando los beneficios. Sin 
embargo, se observa que el tránsito peatonal y ciclista presenta cierta sensibilidad a las condiciones 
atmosféricas y podría estar expuesto también a riesgos derivados de eventos climatológicos extremos 
(inundación) que podrían mostrar cambios de patrón como consecuencia del cambio climático. En particular, la 
tendencia observada hacia el aumento de la temperatura ambiente y las olas de calor podría dificultar este tipo 
de movilidad. 
Un adecuado estudio de las proyecciones para estas amenazas y las zonas más afectadas permitirán un 
diseño adecuado de las rutas (por zonas de clima más suave o sombreadas para rutas peatonales y ciclistas, 
zonas con menor riesgo de inundación, frecuencia adecuada de transporte público para minimizar tiempos de 
espera, etc.) y una adecuación de las zonas más vulnerables (colocación de sombreamientos o soluciones que 
mejoren el confort térmico, cubrición de paradas para el transporte público, colocación de fuentes, etc.). 
También se aconseja realizar actividades de sensibilización ciudadana y buenas prácticas ante eventos de este 
tipo. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular X X  Salud y envejecimiento X  
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Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  10.000.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 1. Aplicación del esquema de supermanzanas 
2. Monitorización de impactos 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 374.398 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) 105.662 
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A3.4.2 GENERACIÓN DE PLANES DE FORMACIÓN Y PROMOCIÓN DE LA BICICLETA 
 
 

 Generación de planes de formación (circulación segura y responsable) y promoción del uso de la bicicleta 
(convencional o eléctrica) dirigidos a sectores como el escolar o el laboral (desplazamientos de acceso al lugar 
de trabajo y de estudios). Entre las líneas de actuación incluidas en el PMSEP y vinculadas con esta acción 
están: 
- LA.02_3. Programa de fomento y desarrollo de caminos escolares seguros.  
- LA.16_44. Comunicación y sensibilización ciudadana en materia de movilidad sostenible. Especial incidencia 
en los aspectos energéticos (incluido en el AE4. LEX. AX) 
- LA.16_45. Formación en circulación eficiente y segura para colectivos específicos (incluido en AE4. LEX.AX) 

 

 
 
 

 ODS 10  ODS 11  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE4. Potenciación de la movilidad de proximidad y movilidad compartida 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es que se incorpore al mayor número de colectivos ciudadanos al uso de la bicicleta, bien para que 
éstos la utilicen como medio de transporte individual o bien para que acoja favorablemente el incremento de su 
uso y la extensión de la infraestructura necesaria. Se propone la puesta en marcha de iniciativas para fomento 
de actitudes positivas hacia la bici a través del conocimiento de sus ventajas como medio de transporte. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Formación  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Gobierno Vasco y Municipal 
 

 Agentes 
involucrados 

CEA, DGT, Educación GV, Tráfico GV, Policía local, Asociaciones ciudadanas, AMPAs, 
colegios 

 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores del PMSEP: 
IND_73. Número de campañas para promocionar la bicicleta de carga eléctrica (C) 
IND_74. Índice de satisfacción con el sistema de movilidad (R) 
IND_75. Número de eventos de promoción de la movilidad sostenible (C) 
IND_76. Número de personas participantes en campañas y actividades educativas relacionadas con la 
movilidad sostenible (C) 
IND_77. Presupuesto destinado a la movilidad (C) 
Otros: 
Número de planes de formación impartidos 
Número de campañas para promocionar la bicicleta 

 

 
 
 

 Acciones relacionadas 
 

 A.3.4.3 - - - 
 

 

 Barreras identificadas 
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 Resistencia al cambio 
o a la innovación 

Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

Capacitación técnica 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 Plan Director de Movilidad ciclista (2010-2015) 
 

 
 
 

 Buena práctica relacionada 
 

 El proyecto UnaBiciMás está basado en la estrategia propuesta por el gobierno de Reino Unido denominada 
Bikeability. Para promover el uso generalizado de la bicicleta esta estrategia define, por un lado, una serie de 
módulos formativos dirigidos a diferentes tipos de usuarios, y por otro lado, garantiza unos estándares mínimos 
de calidad y cualificación por parte de los instructores. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en la generación de 
estos planes. Dada la tendencia observada hacia el aumento de la temperatura ambiente y las olas de calor 
que podrían dificultar el tránsito peatonal y ciclista, se recomienda reforzar la formación en hábitos saludables 
ante eventos de este tipo. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular X X  Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  1.000.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a 
 

 Tiempo de Amortización (meses) n.a 
 

 Descripción del presupuesto 
 

 Programa plurianual de fomento de la movildad sostenible ciclista (100.000€/año) 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) ver A3.4.1 
 

 Generación energía (MWh/año) ver A3.4.1 
 

 Reducción de Emisiones (tCO2wq/año) ver A3.4.1 
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A3.4.3 PLAN DE MOVILIDAD AL TRABAJO Y LOS CENTROS EDUCATIVOS 
 
 

 Plan de movilidad al trabajo y los centros educativos. Estudio de servicios de movilidad para empresas 
distanciadas del tejido urbano consolidado. Desarrollo reglamentario de la Ley 4/2019. Desarrollo de 
implantación y evaluación de los resultados. Entre las líneas de actuación incluidas en el PMSEP y vinculadas 
con esta acción están: 
- LA.13_36. Estudio para el establecimiento de un servicio discrecional integrado de transporte colectivo a 
polígonos industriales. 
- El autobús escolar tiene un espacio propio en el avance del SUMP pero no acción asociada (sección 17.1.2 El 
autobús escolar, pp. 308 ) 
- LA.13_37. Definición y puesta en marcha del Plan de Movilidad Interno del Ayuntamiento de Vitoria-Gasteiz y 
de sus Sociedades y Organismos Autónomos 
- Punto adicional a las medidas del PMSEP: fomento de espacios de trabajo compartido a nivel comunitario 
(co-working) y del teletrabajo . 

 

 
 
 

 ODS 3  ODS 10  ODS 11  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE4. Potenciación de la movilidad de proximidad y movilidad compartida 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 Esta acción se estructura según tres objetivos específicos: 
Objetivo 1: Redacción e implementación de un Plan de Transporte al Trabajo (PTT) destinado al personal y a la 
actividad del Ayuntamiento, sus empresas y organismos dependientes. Estas medidas deben ser elaboradas 
mediante un proceso participativo y ejecutadas por la  dirección  del  centro de trabajo, dando especial 
importancia a las campañas de concienciación y promoción. 
Objetivo 2: Caracterización de los hábitos de movilidad de la comunidad educativa y de la calidad de los 
itinerarios de acceso y entorno de los centros educativos y elaboración de una propuesta con el fin fomentar la 
red de itinerarios seguros que estimulen el cambio de hábitos en los desplazamientos diarios en favor de ir 
caminando, o en bicicleta o en transporte público 
Objetivo 3: Desarrollo de un programa de comunicación, educación y participación para desarrollar y promover 
con las comunidades educativas la movilidad activa y autónoma en los desplazamientos al colegio. (ver 
referencia de la DGT, https://www.caminoescolarseguro.com/index.html) 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Normativas  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Gobierno Vasco, Sector empresarial 
 

 Agentes 
involucrados 

Sector empresarial, sindicatos, asociaciones, AMPAS, sector educativo. 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores del PMSEP: 
IND_16. Número de centros escolares con Caminos Escolares Seguros (C) 
IND_58. Reparto modal de las personas trabajadoras de los polígonos industriales (R) 
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IND_59. Porcentaje de movilidad colaborativa (R) 
IND_60. Reparto modal de las personas trabajadoras del Ayuntamiento de Vitoria-Gasteiz (R) 
IND_65. Elaboración de un estudio para el establecimiento de un servicio discrecional integrado de transporte 
colectivo a polígonos industriales (C) 
IND_66. Definición y puesta en marcha del Plan de Movilidad Interno del Ayuntamiento de Vitoria-Gasteiz y de 
sus Sociedades y Organismos Autónomos (C) 
Indicadores de sostenibildad de AVG: 
- Red de bidegorris o de carril-bici (03_01) 
- Modos de transporte: andando ( 03_19) 
- Modos de transporte: en bicicleta (03_20) 
- Modos de transporte: en automóvil (03_21) 
- Modos de transporte: en autobús (03_22) 
Otros indicadores: 
- Nº de caminos escolares implementados 
- Nº de PTT implementados 

 
 
 

 Acciones relacionadas 
 

 A3.4.1, A3.4.2, A3.4.4, 
A3.4.5 

A3.5.1, A3.5.4 - - 
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Participación ciudadana Económicas 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 Colruyt es un grupo empresarial que posee una cadena de supermercados con 18.000 empleados repartidos 
en 300 centros. En 2007 impulsó el proyecto Bike to work para fomentar el uso de la bicicleta entre sus 
trabajadores/as y reducir el uso del vehículo privado. Las personas que se sumaban al programa recibían 
bonificaciones por cada Km recorrido además de comprometerse a ir en bicileta al trabajo al menos 4 días a la 
semana 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en la generación del 
plan de movilidad. Se observa cierta sensibilidad a las condiciones atmosféricas (temperatura ambiente y las 
olas de calor) así como potencial exposición a riesgos derivados de eventos climatológicos extremos 
(inundación) que podrían mostrar cambios de patrón como consecuencia del cambio climático. 
La tendencia observada hacia el aumento de la temperatura ambiente y las olas de calor aconsejan: 
* la instalación de paradas suficientemente cercanas y cubiertas donde los ciudadanos puedan esperar a su 
medio de transporte sin riesgos para su salud. 
* programar una frecuencia adecuada de rutas para minimizar el tiempo de espera. 
* dimensionar de forma adecuada los medios de transporte colectivos, que deberán estar convenientemente 
climatizados. 
Asimismo, el diseño de rutas deberá considerar la inundabilidad actual y futura y plantear medidas que faciliten 
la adaptación en los escenarios menos probables. 

 

 

 Componente climático SI NO  Componente Social SI NO  
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 Eficiencia energética  X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular X X  Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  900.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a 
 

 Tiempo de Amortización (meses) n.a 
 

 Descripción del presupuesto 
 

 1.Redacción y desarrollo del Plan de Movilidad del Ayuntamiento de Vitoria-Gasteiz. 
2. Caracterización de la movilidad escolar y desarrollo del programa de fomento de los caminos escolares 
3. Monitorización de impactos. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) ver A3.4.1 
 

 Generación energía (MWh/año) ver A3.4.1 
 

 Reducción de Emisiones (tCO2wq/año) ver A3.4.1 
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A3.4.4 PLAN DE REGULARIZACIÓN (AUMENTO DE LA SUPERFICIE REGULADA –OTA 
 
 

 Plan de regularización (aumento de la superficie regulada –OTA- y de sus tarifas) y reducción de plazas de 
aparcamiento , contemplando además limitaciones de acceso y circulación según zonas y, tipología de 
transporte y combustible . Desincentivo/ Restricción del movimiento de vehículos privados sin distintivo 
ambiental. Entre las líneas de actuación incluidas en el PMSEP y vinculadas con esta acción está: 
- LA.11_32. Reordenación de la gestión de la oferta de aparcamiento. 

 

 
 
 

 ODS 11  -  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE4. Potenciación de la movilidad de proximidad y movilidad compartida 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 Reorganización y ampliación del ámbito de aparcamiento regulado a todas las supermanzanas del interior de la 
antigua ronda de circunvalación y modernización de su estructura de gestión. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Normativas  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

TUVISA, empresas concesionarias, asociaciones ciudadanas. 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores del PSMEP: 
IND_51. Índice de motorización (R) 
IND_53. Número de plazas y tasa de ocupación de aparcamientos subterráneos públicos (R) 
IND_54. Balance de aparcamiento para automóviles por zona de transporte (C) 
IND_55. Cobertura de la demanda de plazas de aparcamiento para residentes (C) 
IND_56. Porcentaje de plazas de aparcamiento regulado (OTA) respecto al total de plazas (C) 
Indicadores de sostenibilidad del AV: 
- Parque de vehículos (03_04) 
- Parque de turismos ( 03_05) 
- Parque de motocicletas (03_06) 
- Parque de ciclomotores (03_07) 
- Parque de furgonetas (03_08) 
- Parque de camiones hasta 3.500kg (03_09) 
- Parque de camiones de más de 3.500 kg ( 03_10) 

 

 
 
 

 Acciones relacionadas 
 

 A3.4.1, A3.4.3 A3.5.1, A3.5.2, A3.5.4 - - 
 

 

 Barreras identificadas 
 

 Liderazgo político Sensibilidad ciudadana Resistencia al cambio o a la innovación 
 

 
 
 

 Relación con otros planes 
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 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 El municipio de Rotterdam disminuyó los precios del estacionamiento fuera de la vía pública (aparcamientos 
disuasorios, aparcamientos subterráneos, etc.) y aumentó los precios del estacionamiento regulado de la vía 
pública. El objetivo de esta medida es reducir la cantidad de automóviles en el centro de la ciudad. Si la 
cantidad de coches en el centro de la ciudad disminuye, entonces habrá más espacio disponible para 
actividades verdes y recreativas. El espacio público es más atractivo cuando la proporción de automóviles en la 
calle es baja. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en la generación de 
los planes que se desarrollen. También se aconseja realizar actividades de concienciación que generen 
proactividad en los grupos de población involucrados. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular X   Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  800.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a 
 

 Tiempo de Amortización (meses) n.a 
 

 Descripción del presupuesto 
 

 1 Desarrollo del plan de acción 
2. Monitorización de impactos. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) ver A3.4.1 
 

 Generación energía (MWh/año) ver A3.4.1 
 

 Reducción de Emisiones (tCO2wq/año) ver A3.4.1 
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A3.4.5 PROGRAMA DE SERVICIOS DE MOVILIDAD COMPARTIDA 
 
 

 Incluido dentro de los denominados Servicios de Movilidad (MaaS en sus siglas en inglés), el servicio de coche 
compartido, según la propia definición de la Asociación Española de Car-Sharing, se trata de “un servicio 
prestado por empresas que consiste en ofrecer a sus clientes el uso de vehículos por minutos u horas en el 
barrio donde viven o trabajan. Los clientes o socios, acceden de forma inmediata al vehículo mediante una 
tarjeta inteligente (RFID) o teléfono móvil, previa reserva telefónica o por internet y pagan solo por el uso real 
del servicio. Los clientes o socios pueden acceder al vehículo 24h/365 días”. 

 

 
 
 

 ODS 11  -  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE4. Potenciación de la movilidad de proximidad y movilidad compartida 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 Desarrollo de un proyecto piloto de coche compartido, incorporando el análisis de viabilidad, campaña de 
difusión, la implementación del proyecto y su evaluación. Se propone la fórmula de concesión demanial para su 
modelo de gestión. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Estratégica  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Número de coches desplegados 
- KM/año recorridos 
- Personas dadas de alta en el servicio 

 

 
 
 

 Acciones relacionadas 
 

 A3.4.1, A3.4.2, A3.4.3, 
A3.4.4 

A3.5.2, A3.5.4 - - 
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Económicas Sensibilidad ciudadana 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 El municipio de Bremen implementó en 2003 la primera estación "mobile.punkt" siendo un nodo que integraba 
la red de bicicleta pública, el transporte público y el coche compartido. Los factores de éxito más importantes 
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del plan incluyen la proximidad a las estaciones de transporte público y otros aspectos para facilitar el servicio 
como es un sistema de reserva en línea, un centro de atención telefónica las 24 horas y un fácil acceso con la 
tarjeta de transportes. 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en el desarrollo de 
cada una de los programas y acciones que se lleven a cabo. También se aconseja realizar actividades de 
concienciación que generen proactividad en los grupos de población involucrados. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 1. Desarrollo del piloto (estudio de viabilidad, campaña de difusión) 
2. Monitorización de impactos 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A3.5.1 ELECTRIFICACIÓN Y RACIONALIZACIÓN DE LA FLOTA DE TRANSPORTE 
PÚBLICO 
 
 

 La mejora del transporte público se aborda según tres ejes de acuación. Pr un lado, se incrementarán las 
líneas de autobus de alta capacidad, resultando en un servicio más sostenible, atractivo y funcional, por otro 
lado, se electrificará el 100% de la flota de autobuses de TUVISA y por último, se ampliará la red de tranvía. 
Entre las líneas de actuación incluidas en el PMSEP y vinculadas con esta acción están: 
- LA.06.16-18 Implantación del BEI (LA.06.16). Nuevas líneas de tranvía a Salburua (LA.06.17) y Zabalgana 
(LA.06.18). 
- LA.07. 19-21 Optimización del funcionamiento de la red de autobuses de TUVISA:  
- LA.07_19. Reordenación de la oferta de líneas de autobús urbano.  
- LA.07_20. Mejora de la intermodalidad entre líneas de la nueva red de transporte público  
- LA.07_21. Revisión del servicio de BUX para las entidades locales menores. 

 

 
 
 

 ODS 10  ODS 11  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE5. Electrificación de vehículos e infraestructuras 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 Redefinir, optimizar y descarbonizar la flota municipal de transporte públcio, impulsando modos de movilidad 
más sostenible y la progresiva incorporación de vehículos cero emisiones. Incluye la electrificación del 100% de 
la flota de TUVISA, así como la habilitación de la infraestructura de recarga necesaria y el impacto en reducción 
de emisiones de la ampliación del tranvía pese a que se aumente el consumo energético derivado de esta 
ampliación. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

TUVISA, Diputación de Araba, Euskotren 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores PMSEP: 
IND_25. Número de pasajeros de transporte público (R) 
IND_26. Ocupación media del transporte público (R) 
IND_27. Porcentaje de viajes con trasbordo (R) 
IND_29. Porcentaje de desplazamientos electrificados en TP (R) 
IND_34 Construcción de las nuevas cocheras de TUVISA (C) 
IND_35. Implantación de la línea BEI sobre la actual L2A/B (C) 
IND_36. Definición e implantación de nueva línea de tranvía a Salburua (C) 
IND_37. Definición e implantación de nueva línea de tranvía a Zabalgana (C) 

 

 
 
 

 Acciones relacionadas 
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 A3.4.1, A3.4.2, A3.4.3, 
A3.4.4 

A3.5.3 - - 
 

 

 Barreras identificadas 
 

 Liderazgo político Sensibilidad técnica Económicas 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 n.a. 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en el diseño de las 
acciones a implementar. Se observa cierta sensibilidad a las condiciones atmosféricas (temperatura ambiente y 
las olas de calor) así como potencial exposición a riesgos derivados de eventos climatológicos extremos 
(inundación) que podrían mostrar cambios de patrón como consecuencia del cambio climático. 
La tendencia observada hacia el aumento de la temperatura ambiente y las olas de calor aconsejan: la 
instalación de paradas suficientemente cercanas y cubiertas donde los ciudadanos puedan esperar a su medio 
de transporte sin riesgos para su salud, programar una frecuencia adecuada de rutas para minimizar el tiempo 
de espera y  dimensionar de forma adecuada los medios de transporte colectivos, que deberán estar 
convenientemente climatizados. 
Asimismo, el diseño de rutas deberá considerar la inundabilidad actual y futura y plantear medidas que faciliten 
la adaptación en los escenarios menos probables. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular X X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  31.600.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Cambio de 45 autobuses en 9 años = 5 autobuses/año x 700000€/bus 
 



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 15 

Refuerzo de la infraestructura de recarga = 100.000€ primer año 
(no se incluye la extensión del tranvía) 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 880 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) 1.000 
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A3.5.2 NODOS LOGÍSTICOS DE ÚLTIMO KILÓMETRO A NIVEL COMUNITARIO 
 
 

 La logística del transporte de mercancías tiene una dimensión urbana. La movilidad urbana y sostenible debe 
abordar el transporte de mercancías utilizando vehículos más pequeños, eficaces y limpios para la distribución 
local. Los nodos logísticos de última milla buscan integrar el reparto de mercancías en la organización de la 
ciudad, introduciendo soluciones innovadoras y cambios en la tipología de vehículo y combustible (Vehículo 
eléctrico/ ligero). Líneas de actuación incluidas en el PMSEP: 
- LA.12_35. Establecimiento de Centros de Distribución Urbana de Mercancías (CDU) en zonas comerciales de 
la ciudad.  
- LA.15_43. Fomento de bicicletas de carga como alternativa de movilidad a furgonetas o automóviles. 
- En los casos que no sea posible implementar la bicicleta de carga, facilitar la renovación del parque de 
furgonetas convencionales con modelos eléctricos  
La Comisión Europea, en su Plan de Acción para la Logística del Transporte de Mercancías (2007) incluía 
como medida el optimizar la eficiencia de la logística urbana y cómo mejorar las conexiones entre el transporte 
de mercancías a larga distancia, interurbano y urbano, con objeto de garantizar la eficiencia del «último 
kilómetro» del  reparto 
Líneas de actuación de la Agenda 2030: 
- 1.13 Puesta en marcha del “Future and logistic Mobility Lab” 
- 1.15 Proyecto piloto para la distribución de “Ultima milla" 

 

 
 
 

 ODS 11  -  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE5. Electrificación de vehículos e infraestructuras 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es la implementación de un nodo logístico como proyecto piloto para evalúar un marco de operación 
que permita resolver la micrologística urbana en las supermanzanas del centro urbano de una manera más 
racional y con un menor impacto en el espacio público y en el medio ambiente urbano. El proyecto piloto se 
implementará a lo largo de cinco años para luego poder repetirlo en otras ubicaciones. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Gestión  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores PMSEP: 
IND_61. Porcentaje de operaciones de carga y descarga realizadas con vehículos sostenibles (R) 
IND_62. Reorganización de la oferta de zonas de carga y descarga (C) 
IND_63. Implantación de nuevas herramientas para el control de los horarios en la carga y descarga (C) 
IND_64. Elaboración de un análisis que evalúe la viabilidad de establecer CDU en los entornos de las zonas 
con mayor actividad comercial de la ciudad (C) 
Indicadores de sostenibildad AV: 
03_08. Parque de furgonetas 
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03_09. Parque de camiones hasta 3.500 kg 
03_12. Parque de vehículos eléctricos 
03_13. Puntos de carga de vehículos eléctricos 

 
 
 

 Acciones relacionadas 
 

 A1.2.4 A3.4.1, A3.5.4 A4.7.1, A4.7.2 A5.10.3, A5.10.4 
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Tejido económico emprendedor Ayudas / Fiscalidad 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 El PMUS de Donostia (2008) busca agrupar las necesidades de suministro por barrios y por colectivos de 
comerciantes, para estimar la viabilidad de implantar medidas integradas de almacenaje y distribución de 
mercancías. En 2016 se puso en marcha el Foro de Distribución Urbana de Mercancías. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en el diseño de 
todas acciones a implementar y en la selección de tecnologías. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular X   Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  200.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 1 Desarrollo del piloto 
2.Monitorización de impactos. 
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 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A3.5.3 ELECTRIFICACIÓN DE LA FLOTA MUNICIPAL 
 
 

 Crear un entorno favorable para la adopción de la movilidad eléctrica, especialmente en los servicios públicos 
municipales como acción ejemplarizante. Electrificación de la flota municipal de vehículos. Línea de actuación 
incluida en el PMSEP: 
- LA.15_40. Electrificación y racionalización de la flota de vehículos municipales. 

 

 
 
 

 ODS 11  -  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE5. Electrificación de vehículos e infraestructuras 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción se centra principalemtne en la electrificación del 25% de la flota municipal de 
vehículos, lo que supondría 79 frente a un total de 321 según datos de 2020. Además se prevé la reducción en 
el número de desplazamientos en medios motorizados. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento de Hacienda 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

Contratas de servicios municipales 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores del PNSEP: 
IND_68. Electrificación de la movilidad en la ciudad (R) 
IND_69. Balance entre segmentos de vehículo (R) 
IND_71. Uso de fuentes de energía renovables en la flota de vehículos municipales (C) 
IND_72. Número de puntos de carga eléctrica (C) 
IND_73. Número de campañas para promocionar la bicicleta de carga eléctrica (C) 
Indicadores sostenibilidad AVG: 
03_01 Red de bidegorris o de carril-bici 
03_12 Parque de vehículos eléctricos 
03_13 Puntos de carga de vehículos eléctricos 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1, A1.2.3, A1.2.4 - - - 
 

 

 Barreras identificadas 
 

 Económicas Liderazgo político Financieras 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 

 

 - 
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 Buena práctica relacionada 
 

 La Instrucción técnica para la aplicación de criterios de sostenibilidad en los vehículos del Ayuntamiento de 
Barcelona (Programa Ayuntamiento + Sostenible tiene por objeto definir los criterios para cláusulas 
ambientales para la adquisición de vehículos propios, teniendo en cuenta los impactos ambientales a lo largo 
del ciclo de vida de los vehículos. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 No se observan consideraciones de riesgo ante el cambio climático específicas para esta acción, aunque sí 
conviene resaltar que se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y 
adaptación, maximizando los beneficios. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

X  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Renovación de 9 vehiculos al año…..100% de la flota 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 610 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) 0 
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A3.5.4 PROGRAMA DE INSTALACIÓN DE PUNTOS DE RECARGA PARA LA MOVILIDAD 
ELÉCTRICA 
 
 

 Mejoras tecnológicas en el parque vehicular y fomento de la movilidad eléctrica: programa de instalación de 
cargadores eléctricos y fomento del empleo de vehículos híbridos y eléctricos (turismos, bicicletas, 
micromovilidad). Incluir a los taxis como servicio público, fomentando su electrificación progresiva. Líneas de 
actuación incluidas en el PMSEP: 
- LA.15_41. Desarrollo de la infraestructura de recarga de oportunidad para vehículos eléctricos (el plan prevé 
la instalación de unos 80 puntos de recarga para el 2030).  
- Continuar con la línea de subvenciones a la electrificación de la flota de taxis (LA.15_42. Promoción de la 
electrificación del parque móvil de particulares y empresas) 

 

 
 
 

 ODS 11  -  -  - 
 

 
 
 

 AE AE3. Movilidad sostenible 
 

 LE LE5. Electrificación de vehículos e infraestructuras 
 

 OE OEE3 - MOVILIDAD SOSTENIBLE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es el despliegue de una red de 80 puntos de recarga, de uso público, para vehículos eléctricos que 
de respuesta a las necesidades de recarga y sirva de oportunidad como complemento a la infraestructura 
vinculada de carga domiciliaria. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento de Movilidad y Espacio Público 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

EVE 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores PMSEP: 
IND_68. Electrificación de la movilidad en la ciudad (R) 
iND_72. Número de puntos de carga eléctrica (C) 
IND_73. Número de campañas para promocionar la bicicleta de carga eléctrica (C) 
Indicadores de sostenibilidad AV: 
03_12 Parque de vehículos eléctricos 
03_13 Puntos de carga de vehículos eléctricos 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.2, A1.2.1, A1.2.2 A3.4.1 A3.5.3 - 
 

 

 Barreras identificadas 
 

 Económicas Tecnológicas Capacitación técnica 
 

 
 
 

 Relación con otros planes 
 

 Avance del Plan de Movilidad Sostenible y Espacio Público (PSEMP) de Vitoria-Gasteiz 2020-2030 
(Documento de Avance de 2019) 
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 - 
 

 
 
 

 Buena práctica relacionada 
 

 Establecer objetivos es importante, el Ayuntamiento de Estocolmo ha decidido un objetivo común a largo plazo, 
la transición a Vehículo Eléctrico, mientras que a corto plazo el objetivo planteado en 2014 era el de tener 500 
puntos de recarga en la vía pública instalados para 2020. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se trata de una acción que, en sí misma, favorece la sinergia entre mitigación y adaptación, maximizando los 
beneficios. Sin embargo, se debe garantizar que los riesgos climáticos están considerados en el diseño de 
todas acciones a implementar. También se aconseja realizar actividades de concienciación que favorezcan la 
proactividad de los grupos de población involucrados. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular X   Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

X  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  110.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 1. Definición del proyecto 
2. Redacción de pliegos y licitación 
3. Seguimiento de la implantación y monitorización de impactos 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.6.1 DESARROLLO DE ACTIVIDADES DE GOBERNANZA DE CARÁCTER 
TRANSVERSAL 
 
 

 La acción desarrollará la coordinación interdepartamental para el liderazgo institucional municipal en 
descarbonización, coordinando las diferentes acciones planificadas en el PATEI. Se incluye igualmente en esta 
acción la coordinación a nivel municipal de la implantación de la Ley de Sostenibilidad Energética de la CAPV 
en el municipio de Vitoria - Gasteiz a través de su comisión de sostenibilidad. 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE6. Liderazgo institucional para la transición energética 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es desarrollar la coordinación interdepartamental necesaria para la implementacion del PATEI. A su 
vez se valora por el cumplimiento de la legislación vigente en materia de sostenibilidad energética mediante la 
continuidad de la labor de la comisión de sostenibilidad. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento Municipal 
 

 Agentes 
involucrados 

0 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Número de acciones del PATEI en marcha. Número de acciones del PATEI culminadas. 
 

 
 
 

 Acciones relacionadas 
 

 Todas    
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

interdepartamental / 
Coordinación multinivel 

Falta de recursos humanos Liderazgo político 
 

 
 
 

 Relación con otros planes 
 

 Ley 04 2019 Sostenibilidad Energética de la CAPV y Decreto 254 2020 de Sostenibilidad Energética de la 
CAPV. 

 

 Diagnóstico y propuestas para la elaboración de la hoja de ruta de Vitoria-Gasteiz, estrategia de transición 
energética municipal 2020-2030 (Ayuntamiento de Vitoria-Gasteiz 2018). 

 

 
 
 

 Buena práctica relacionada 
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 Reestructuración departamental la ciudad de Reykjavik: la ciudad planea crear tres nuevas áreas centrales: un 
departamento de servicios e innovación, un departamento de recursos humanos y ambiente laboral, y un 
departamento de finanzas y gestión de riesgos. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se debe garantizar la integración de la perspectiva de cambio climático y adaptación en los ámbitos de 
colaboración orientados a la mejora de la transición energética. Son clave el estudio de la sensibilidad climática 
(tanto desde el lado de la demanda como desde el lado de las tecnologías de generación), la exposición al 
riesgo físico y las posibles medidas de adaptación. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X   Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración X  
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

X X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X X 
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.6.2 ANÁLISIS Y ADECUACIÓN DE LOS INSTRUMENTOS URBANÍSTICOS 
NORMATIVOS Y CONTRACTUALES 
 
 

 Desarrollo del normativo y contractual para posiblitar la implantacion del PATEI. Específicamente desarrollo de 
una ordenanza marco municipal en energía que desarrolle la regulación necesaria para posibilitar el desarrollo 
de las acciones previstas en el PATEI. Esta ordenanza regulará los aspectos relacionados tanto con el 
planeamiento urbanístico, como con la edificación y la urbanización así como otros que se considere necesario 
contemplar en el desarrollo de la ordenanza. 

 

 
 
 

 ODS 7  ODS 11  ODS 12  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE6. Liderazgo institucional para la transición energética 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es desarrollar el marco legal requerido a nivel municipal para posibilitar la implantación del PATEI. 
 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Normativas  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento Municipal 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Existencia de una ordenanza marco de energía municipal 
 

 
 
 

 Acciones relacionadas 
 

 A1.1.1; A1.2.1; A1.2.2; 
A1.2.3; A1.2.4 

A2.3.1; A2.3.2; A2.3.3; 
A2.3.4; 

A3.4.4 A5.8.5; A5.9.1; 
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Sensibilidad técnica Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

 

 
 
 

 Relación con otros planes 
 

 Potencial solar fotovoltaico de las cubiertas edificatorias de la ciudad de Vitoria-Gasteiz: Caracterización y 
análisis (Ayuntamiento de Vitoria-Gasteiz 2019). 

 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 El estado de Delaware creó un marco energético que proporciona orientación y lenguaje de ejemplo para crear 
un proceso de zonificación que garantice la ubicación, instalación y mantenimiento adecuados de un sistema 
fotovoltaico solar 
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 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Es importante combinar el desarrollo de la ordenanza con contenidos específicos de adaptación climática en el 
ámbito del planeamiento urbanístico, teniendo en cuenta los co-beneficios entre mitigación y adaptación entre 
los requisitos para la edificación relacionados con confort térmico (interior y exterior), demanda energética 
asociada a climatización y eficiencia energética. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.6.3 SISTEMA DE FINANCIACIÓN PÚBLICO-PRIVADA 
 
 

 Desarrollo de iniciativas a instancias municipales en las que, mediante la inversión de fondos públicos o la 
gestión de inmuebles públicos, se puedan desarrollar, contando principalmente con fondos privados, 
inversiones mediante la herramienta de la concesión u otras fórmulas de colaboración público - privadas. 
Dicahs inversiones trendrán como objeto  el desarrollo de proyectos en los ámbitos de:  generación energética 
mediante recursos renovables; mejora de la eficiencia energética y el abastecimiento de energía mediante 
recursos renovables en los sectores residencial, indsutrial y comercial; iluminación de espacio público y la red 
viaria; mejora de la eficiencia energética y el abastecimiento de energía mediante recursos renovables en 
equipamientos municipales. 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE6. Liderazgo institucional para la transición energética 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es desarrollar las fórmulas de colaboración público - privada necesarias para materailizar los 
mecanismos y actuaciones necesarias para avanzar en la colaboración publico - privada en materia de energía. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento Municipal 
 

 Agentes 
involucrados 

EVE, Gobierno Vasco, Diputación Foral de Álava, sector privado (ESCOs, cooperativas, 
comercializadoras, explotadores, etc) 

 

 
 
 

 

Indicadores de Seguimiento 
 

 Número de concesiones, demaniales o de otro tipo en colaboracion público - privada. Potencia de generación 
de energía fotovoltaica instalada mediante mecanismos de colaboración público - privados. 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1; A1.1.3; A1.2.1; 
A1.2.2; A1.2.4; 

A2.3.3 A3.4.3; A3.5.1; A3.5.2; 
A3.5.3; 

A5.8.5; A5.9.1 
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

interdepartamental / 
Coordinación multinivel 

Resistencia al cambio o a la innovación Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 Plan Especial de Ordenación Urbana del ámbito de Coronación (2018) 
 

 Vitoria-Gasteiz: Ciudad neutra en carbono. Escenario 2020-2050. (Ayuntamiento de Vitoria-Gasteiz 2010). 
 

 
 
 

 Buena práctica relacionada 
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 El Centro de Recursos Legales del World Bank Group ha creado kits de herramientas para evaluar y establecer 
asociaciones público-privadas para proyectos de energía.  
 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se debe garantizar que los instrumentos de financiación consideren la verificación ante impactos del cambio 
climático como uno de los requisitos a cumplir para optar a financiación. Asimismo, es importante intensificar 
las actividades de formación y concienciación en materia de cambio climático. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.6.4 PROGRAMA DE FISCALIDAD VERDE 
 
 

 Desarrollo de ordenanzas fiscales que favorezcan mediante ventajas fiscales: la implantación de sistemas de 
abastecimiento energético basados en recursos renovables; mejora de la eficiencia energética en el patrimonio 
construido; compra privada verde: vehículos impulsados por combustibles de origen renovable, dispositivos de 
alta eficiencia energética (maquinaria, electrodomésticos, instalaciones); Otros: bienes, productos o servicios a 
definir que demostrando un beneficio ambiental contribuyam al cumplimiento de las acciones y objetivos del 
PATEI. 

 

 
 
 

 ODS 7  ODS 8  ODS 11  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE6. Liderazgo institucional para la transición energética 
 

 OE OEE6 - ECOLOGÍA INDUSTRIAL Y ECONOMÍA CIRCULAR 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es desarrollar los aspectos relacionados con la fiscalidad, a través de ordenanzas u otros 
instrumentos legales y normativos, para posibilitar, promocionar y fomentar la implantación de las acciones y 
alcanzar los objetivos del PATEI. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Fiscales  
 

 

 Responsable de 
la acción 

Departamento de Hacienda 
 

 Competencia Ayuntamiento Municipal 
 

 Agentes 
involucrados 

a completar 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Dentro de las líneas de fiscalidad verde desarrolladas importe total de impuestos sujetos a fiscalidad verde y 
que hayan sido efectivamente reconocidos en forma de beneficio a las personas contribuyentes. 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1; A1.2.1; A1.2.2; 
A1.2.3; A1.2.4; 

A2.3.1; A2.3.2; A2.3.3; 
A2.3.4; 

A3.4.4; A5.8.5; A5.9.1 
 

 

 Barreras identificadas 
 

 Ayudas / Fiscalidad Financieras Competenciales 
 

 
 
 

 Relación con otros planes 
 

 Estudio comparado de los instrumentos de fiscalidad verde (Udalsarea 21 y Gobierno Vasco/IHOBE 2018) 
 

 Vitoria-Gasteiz: Ciudad neutra en carbono. Escenario 2020-2050. (Ayuntamiento de Vitoria-Gasteiz 2010). 
 

 
 
 

 Buena práctica relacionada 
 

 sin datos 
 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
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 Se debe garantizar que la consideración del cambio climático en los proyectos es uno de los requisitos a 
cumplir para poder beneficiarse de los incentivos propuestos. El objetivo es fomentar diseños resilientes al 
clima y, para ello, deben tener en cuenta la sensibilidad al clima, tanto en la estimación de la demanda a cubrir 
como en el diseño de las soluciones a implementar, y la exposición a riesgos físicos. Deberán incluir, además, 
un estudio de posibles medidas de adaptación ante escenarios climáticos menos probables. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

X  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 n.a. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) 0 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.6.5 PARTICIPACIÓN MUNICIPAL EN REDES DE CIUDADES CARBONO NEUTRAS Y 
CIUDADES POR EL CLIMA 
 
 

 Esta accion coordinará la participación municipal en redes de ciudades, y foros relacionados con el 
compromiso de las ciudades en avanzar en los retos de la crisis climática. Entre otros coordinará la 
participacion en: Global Covenant of Mayors for Climate & Energy; Acción Global por el Clima; Red Española 
de Ciudades por el Clima; ICLEI(...), CGLU Ciudades y Gobiernos Locales Unidos; Energy Cities; United 
Nations Climate Change Conference / Conferencia de las Naciones Unidas por el Clima (COP). 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE6. Liderazgo institucional para la transición energética 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es mantener y avanzar en desarrollar relaciones con otras entidades municipales, así como con 
gobiernos regionales y estatales que permitan difundir, contrastar y conocer otras experiencias similares al 
PATEI. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento Municipal 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Nº redes en las que el municipio participa 
 

 
 
 

 Acciones relacionadas 
 

 Todas - - - 
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

interdepartamental / 
Coordinación multinivel 

Falta de recursos humanos Sensibilidad política 
 

 
 
 

 Relación con otros planes 
 

 Vitoria-Gasteiz Green Deal. (Ayuntamiento de Vitoria-Gasteiz 2020). 
 

 Plan estratégico de gobierno 2019-2023. (Ayuntamiento de Vitoria-Gasteiz 2019). 
 

 
 
 

 Buena práctica relacionada 
 

 sin datos 
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 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Participación municipal en redes de ciudades y foros relacionados, no sólo con la mitigación, sino también con 
la adaptación al cambio climático en los que se trabaje en la perspectiva integrada mitigación-adaptación. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.7.1 PROGRAMA DE FOMENTO DE LA COOPERACIÓN VECINAL, DE LOS AGENTES 
EMPRESARIALES Y DE OTROS AGENTES INTERESADOS 
 
 

 El objeto del Programa consiste en desarrollar acciones que posibiliten: i) la cooperación y asociación vecinal a 
escala de barrio o en su conjunto a nivel de todo el municipio para la implantación del PATEI ii) el compromiso 
y la involucración de los agentes empresariales, tanto del sector industrial, como de otros sectores (comercial, 
servicios etc) para el desarrollo de acciones sinérgicas iii) la colaboración con otros agentes interesados 
(agentes sociales, fundaciones, ONGs etc). iv) creación de un foro de participación ciudadana específico en 
materia de transición energética y Cambio Climático. 

 

 
 
 

 ODS 7  ODS 11  ODS 13  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE7. Fomento de la formación de Comunidades Energéticas Locales 
 

 OE OEE5 - EMPODERAMIENTO DE LOS AGENTES SOCIALES 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo es crear el marco de colaboración necesario para la implantación del PATEI tanto con la ciudadanía 
(a nivel vecinal y de todo el municipio) como con los agentes empresariales y sociales. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Gestión  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento. Municipal 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Nº de acciones realizadas al año para el fomento de la cooperación vecinal 
 

 
 
 

 Acciones relacionadas 
 

 A1.1.1; A1.2.1; A1.2.3; 
A1.2.4; A1.2.5; 

A2.3.3 A3.4.3; A3.4.5; A3.5.2; A5.10.3; A5.10.4; 
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Participación ciudadana Jurídico - legales 
 

 
 
 

 Relación con otros planes 
 

 La transición energética del País Vasco, hacia un modelo sostenible. (Ararteko 2018). 
 

 Plan de Lucha contra el Cambio Climático de Vitoria-Gasteiz (2010-2020). (Ayuntamiento de Vitoria-Gasteiz 
2010); Vitoria-Gasteiz: Ciudad neutra en carbono. Escenario 2020-2050. (Ayuntamiento de Vitoria-Gasteiz 
2010). 

 

 
 
 

 Buena práctica relacionada 
 

 El Protocolo de Participación Ciudadana de Málaga realiza una delimitación conceptual del papel que cada 
departamento municipal, desde una perspectiva de transversalidad, desde la planificación y programación, al 
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diseño, ejecución y evaluación de la participación ciudadana en todo cuanto incida en sus servicios y 
actividades. 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 No se observan consideraciones de riesgo ante el cambio climático específicas para esta acción, más allá de la 
necesidad de realizar actividades de formación y concienciación en materia de cambio climático de cara a 
generar proactividad en los grupos involucrados en esta acción. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración X  
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

X X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

X  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A4.7.2 PROGRAMA DE FORMACIÓN, EDUCACIÓN, DIVULGACIÓN E INVOLUCRACIÓN 
 
 

 El programa abordara la coordinación y desarrollo de las acciones relacionadas con: la puesta en marcha de 
programas de formación y empleo en torno a la generación de energía mediante recursos renovables y la 
economía circular; programa de educación y acción ambiental y tecnológica en centros educativos en todos los 
niveles educativos y programas de eduación a la ciudadanía; generación de acciones comunicativas y 
divulgativas; creación de foros de observación e intercambio de experiencias; programa orientado al 
compromiso de la juventud en la transición energética; acciones de reconocimiento público destinadas a la 
ciudadanía y agentes sociales. 

 

 
 
 

 ODS 7  ODS 4  ODS 13  - 
 

 
 
 

 AE AE4. Gobernanza 
 

 LE LE7. Fomento de la formación de Comunidades Energéticas Locales 
 

 OE OEE5 - EMPODERAMIENTO DE LOS AGENTES SOCIALES 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo general es avanzar en las acciones de formación, sensibilización y divulgación necesarias para la 
involucración de todos los agentes, ciuadanía, organicaciones empresariales, agentes sociales etc. en la 
implantación del PATEI. De manera más específica se identifican algunas acciones clave, esrtas son: 
A. Fomento de nuevos modelos de producción y consumo energético, acercando a los diferentes agentes las 
oportuidades sociales, ambientales y econímicas de las Comunidades Energéticas locales 
B. Sensibilización para garantizar una transición energética justa y de lucha contra la pobreza energética. 
C. Fomento y divulgación de regeneración urbana integrada 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Formación  
 

 

 Responsable de 
la acción 

Servicio de Sostenibilidad, Clima y Energía 
 

 Competencia Ayuntamiento. Municipal 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Nº de Programas implementados 
Nº de acciones llevadas a cabo 

 

 
 
 

 Acciones relacionadas 
 

 A1.2.5 A3.4.2; A3.4.3 A5.8.6; A5.9.4; - 
 

 

 Barreras identificadas 
 

 Económicas Sensibilidad ciudadana Gobernanza / Coordinación 
interdepartamental / Coordinación 

multinivel 

 

 
 
 

 Relación con otros planes 
 

 Agenda 21 Escolar Curso 2020–2021 (Ayuntamiento de Vitoria-Gasteiz 2020). 
 

 - 
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 Buena práctica relacionada 
 

 La ciudad de Buenos Aires decidió reformar su sistema de gobernanza con una iniciativa de gestión 
denominada “Mesas redondas colaborativas para la innovación y la creatividad”. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 El programa deberá impulsar acciones de formación y empleo en materia de cambio climático y adaptación, así 
como actividades que promuevan la divulgación y el intercambio de experiencias en este ámbito. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración X  
 

 Energías renovables    Regeneración Urbana X  
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular  X  Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

X X 
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X X 
 

Estrategias regionales  X 
 

 

Hábitats 
protegidos/restaurados 

X  
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  n.a. 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Descripción breve aspectos económicos de la acción. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.8.1 PLAN DE EFICIENCIA ENERGÉTICA DE LA GESTIÓN DE RESIDUOS 
 
 

 En la actualidad la Diputación Foral de Alava y el Ayuntamiento de Vitoria-Gasteiz se encuentran aplicando 
diversas acciones recogidas en el "Plan de Prevención y Gestión de Residuos Urbanos" (2017-2030). Alguno 
de sus objetivos estratégicos y con los que este plan debe alinearse serían: 
- OE4 Preparación para la reutilización 
- OE5 Reciclado 
- OE6 Otro tipo de valorización 
- OE7 Eliminación segura 
El plan hace mención a una serie de acciones de acompañamiento que se incluirán en el PATEI para ayudar a 
conseguir los objetivos generales, entre las 80 acciones que recoge el plan, entendemos que desde el 
Ayuntamiento se debería dar seguimiento y apoyo en las siguientes acciones: 
ACC53: Fomento del autocompostaje y del compostaje comunitario: habilitando una línea de subvención, 
impartiendo la formación requerida,  elaborando una guía técnica 
ACC57: Medidas de apoyo a la implantación de la recogida selectiva de la fracción orgánica con apoyo 
financiero y campañas de formación y sensibilización 

 

 
 
 

 ODS 11  ODS 12  ODS 13  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE8. Servicios municipales eficientes 
 

 OE OEE6 - ECOLOGÍA INDUSTRIAL Y ECONOMÍA CIRCULAR 
 

 
 
 

 Objetivo de la Acción 
 

 Mediante esta acción se ayuda a alcanzar los objetivos generales del plan de >60% de reutilizacion o reciclaje 
de RU y <15% de residuos a vertederos.  
El modelo energético para la gestión de residuos prevé un consumo energético igual en 2030 que en 2017, 
debido a que el mayor consumo de energía consumida en la recogida y el tratamiento, se va  acompensar con 
un aumento en la eficiencia energética. Desde el punto de vista de la reducción de las emisiones, se prevé una 
mejora 1.487 t CO2e, gracias a una mayor electrificación en la gestión del servicio, y a la instalación de energía 
solar fotovoltaica. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Generación total de residuos domésticos y comerciales (07_01) 
- Tasa de recogida selectiva de los residuos domésticos y comerciales (07_03) 
- Tratamiento de residuos domésticos o comerciales: tratamiento mecánico biológico (TMB)(07_22) 
- Tratamiento de residuos domésticos o comerciales: incineración con valorización energética (07_23) 
- Tratamiento de residuos domésticos o comerciales: depósito en vertedero (07_24) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.3 A4.6.1 0 0 
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 Barreras identificadas 
 

 Participación 
ciudadana 

Tecnológicas Competenciales 
 

 
 
 

 Relación con otros planes 
 

 Sin datos. 
 

 Sin datos. 
 

 
 
 

 Buena práctica relacionada 
 

 Sin datos 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se debe garantizar que las soluciones que se planteen tengan en cuenta la perspectiva de cambio climático. 
Para ello, deben incluir en su diseño el análisis de su sensibilidad y exposición a los riesgos climáticos, así 
como el estudio de posibles medidas de adaptación. El objetivo es que el nuevo modelo de gestión de residuos 
que se implante sea resiliente al clima. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética  X  Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

 X 
 

Migración  X 
 

 Energías renovables X   Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  225.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

30.000 
 

 Tiempo de Amortización (meses) 35 
 

 Descripción del presupuesto 
 

 Análisis profundo de las medidas de acompañamiento de la gestion de residuos actual. Implementación de 
algunas de las medidas propuestas en el plan con objeto de alcanzar los objetivos estratégicos fijados. El 
presupuesto se ha estimado como un 5% de las partidas presupuestarias destinadas a las medidas de 
acompañamiento para los proximos 10 años. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 350 
 

 Generación energía (MWh/año) 0 
 

 Reducción de Emisiones (tCO2wq/año) 1.487 
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A5.8.2 PLAN DE EFICIENCIA ENERGÉTICA DEL CICLO DEL AGUA 
 
 

 Según el PlanFUTURA, y en comparación con los datos contemplados en la memoria de AMVISA 2019, el 
consumo doméstico, industrial e institucional sigue por encima de los máximos fijados como objetivo. La 
necesidad de sensibilización y concienzación resulta prioritaria frente a la renovacion y mejora de la red y sus 
instalaciones. Debido a esto,el PATEI deberá favorecer el desarrollo de medidas de apoyo a la sensibilización 
para favorecer la reducción de consumos a todos los niveles. 

 

 
 
 

 ODS 6  ODS 11  ODS 12  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE10. Servicios municipales eficientes 
 

 

OE 
OEE1 - AVANCE EN LA PRODUCCIÓN DISTRIBUIDA DE ENERGÍA Y POTENCIACIÓN DE LAS 
COMUNIDADES ENERGÉTICAS LOCALES 

 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es facilitar el alcance de los siguientes límites: consumo doméstico < 105 l/dia,  
demanda institucional < 25 l/día y población con hábito de ahorro > 90%. 
El modelo energético para la gestión del agua prevé un consumo energético igual en 2030 que en 2017. No 
hay reducción de consumo, y la reducción de emisones sería de 2.134 t CO2e. (sin considerar la electricidad 
consumida 100% renovable. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2022 2024  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo doméstico de agua por habitante y día (05_01) 
- Consumo total de agua por habitante y día (05_02) 
- Demanda total de agua del municipio (suministro de agua de red en alta) (05_03) 
- Consumo doméstico de agua (05_04) 
- Consumo no doméstico de agua (05_05) 
- Consumo de agua de red de la administración municipal (05_06) 
- Consumos de agua incontrolados (pérdidas de la red en baja y agua no facturada)(05_08) 
- Viviendas del municipio conectadas a la red de saneamiento que disponen de sistemas adecuados de 
tratamiento de aguas residuales (05_17) 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.1 - - - 
 

 

 Barreras identificadas 
 

 Sensibilidad ciudadana Jurídico - legales Sensibilidad técnica 
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 Relación con otros planes 
 

 Plan FutURA 
 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 Estrategia de cubiertas verdes de Hamburgo 
El objetivo de la ciudad de Hamburgo es el de promover las cubiertas verdes tanto en edificación existente 
como en nuevos edificios y así fomentar las áreas de ocio eficientes en cubiertas, mejorar la capacidad de 
retención de agua de lluvia de la ciudad, aumentar la biodiversidad y reducir los efectos de temperaturas 
extremas y la consecuente reducción del efecto isla de calor. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Dada la tendencia observada de reducción de las precipitaciones en la zona como consecuencia del cambio 
climático, se hará cada vez más necesario un uso eficiente de los recursos hídricos. El propio Plan futURA 
contribuye a visibilizar y sensibilizar ante el impacto del cambio climático en la evolución de los recursos 
hídricos. La reducción del consumo y la gestión de la demanda ofrece beneficios, tanto desde el punto de vista 
de reducción de emisiones asociadas a su tratamiento, como de adaptación a las condiciones futuras de 
escasez. Es importante intensificar la divulgación, lanzando campañas de sensibilización ante esta amenaza y 
formación en buenas prácticas que ayuden a conseguir los objetivos de reducción. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos X   Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  700.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 A. Actualizaciones de seguimiento de los datos de consumo, proponiendo nuevas posibles actuaciones que 
promuevan un uso eficiente del agua de una manera eficaz 
B. Asesoramiento técnico y campañas de difusion y sensibilización hacia el valor del agua y su uso eficiente 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 0 
 

 Generación energía (MWh/año) 0 
 

 Reducción de Emisiones (tCO2wq/año) 2.134 
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A5.8.3 DISEÑO E IMPLANTACIÓN DE UNA ESTRATEGIA MUNICIPAL DE ECONOMÍA 
VERDE Y CIRCULAR 
 
 

 En el marco del futuro Plan municipal de acción de Economía Circular y baja en carbono será preciso definir un 
conjunto de políticas y acciones a modo de recomendaciones para facilitar la adopción e implantación de los 
principios de la economía circular en todos los ámbitos municipales en línea con la Estrategia Española de 
Economía circular para garantizar un uso más racional y económico de los fondos públicos y la promoción de 
cláusulas medioambientales en la contratación pública.  
 

 

 
 
 

 ODS 6  ODS 2  ODS 11  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE8. Servicios municipales eficientes 
 

 OE OEE6 - ECOLOGÍA INDUSTRIAL Y ECONOMÍA CIRCULAR 
 

 
 
 

 Objetivo de la Acción 
 

 Para la aplicación de medidas concretas que fomenten el camino hacía una economía circular, esta acción 
persigue los siguentes objetivos:  
A. Estudio y análisis del modelo municipal de economía circular para conseguir maximizar los recursos 
materiales y energéticos disponibles con la finalidad de que permanezcan en la economía el mayor tiempo 
posible, reduciendo al máximo la generación de residuos. 
B. Elaborar una hoja de ruta para la implementación de la estrategia (ver cuaderno de trabajo de FEMP) 
C. Adquisición de productos y servicios más sostenibles ya existentes en el mercado mediante la introducción 
de criterios «circulares» en las compras y contrataciones. (compra de paapel reciclado). 
D. Desarrollo de nuevos productos o materiales «circulares» a través de la contratación de innovación o 
adquisición de nuevos productos que todavía no han penetrado suficientemente en el mercado.  (uniformes 
hechos con fibras recicladas) 
E. Paso de la adquisición de productos a servicios (servitización) y aplicación de nuevos enfoques. (ej: leasing 
de mobiliario de oficina) 
F. Inversión en soluciones que estimulen la circularidad territorial, a través de la simbiosis industrial, el cierre de 
los ciclos de los materiales, etc. (ej.:calefaccion ocn biomasa producida de madera de bosques municipales) 
G. Desarrallo de actuaciones en los ámbitos de la producción y el consumo, y de la gestión de los residuos y 
las materias secundarias 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de economía circular del País Vasco 2018: 
- Nivel de autosuficiencia para materias primas 
- Compra pública verde 
- Generación de residuos (municipales per cápita, por unidad de PIB y por unidad de CDM) 
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- Residuos alimentarios 
- Tasas de reciclaje 
- Tasa de uso de material circular 
- Inversiones privadas, empleos y valor agregado bruto: sector de reciclaje; sector de reparación y reutilización 
- Inversión bruta en bienes tangibles relacionados con sectores de economía circular 
- Número de personas empleadas en los sectores de economía circular 
- Valor bruto agregado al coste de los factores en los sectores de economía circular 

 
 
 

 Acciones relacionadas 
 

 A1.1.3 A2.3.2, A2.3.3, A2.3.4 A 4.6.2, A 4.6.3, A4.6.4, 
A 4.7.2 

- 
 

 

 Barreras identificadas 
 

 Capacitación técnica Liderazgo político Participación ciudadana 
 

 
 
 

 Relación con otros planes 
 

 Estrategia de Economía Circular de Euskadi 2030 
 

 Plan Vitoria-Gasteiz Smart Green City 2017-2024 (Septiembre 2017) 
 

 
 
 

 Buena práctica relacionada 
 

 El Plan “Con R de Rivas” está basado en la ‘prevención’ como principio prioritario: “el mejor residuo es el que 
no se genera”. Y pretende establecer un marco normativo adecuado para el desarrollo de este cambio europeo, 
estableciendo las líneas estratégicas para conseguir los objetivos a largo plazo que también se definen en los 
Planes Estatales y Autonómicos. Es un plan transversal a todas las concejalías y cuenta con un plan de 
participación. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se analizará el impacto del cambio climático en el modelo municipal de economía circular y se definirán 
medidas de adaptación que permitan maximizar el aprovechamiento de los recursos ante diferentes escenarios 
futuros. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética  X  Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

 X 
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos X   Economía Social X  
 

 Economía Circular    Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral X  
 

 

Control Consumo Agua/ 
Materias Primas 

X X 
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

X X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  500.000 
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 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 A. El análisis del modelo de economía circular incluirá: encuadre conceptual, marco de gobernanza, 
diagnóstico, plan de acción municipal y plan de seguimiento. 
B. Implementación del modelo de economía circular definido previamente en los distintos departamentos 
involucrados y durante los siguientes tres años de su implementación. 
C.Desarrallo de actuaciones en los ámbitos de la producción y el consumo, y de la gestión de los residuos y las 
materias secundaria. 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.8.4 FOMENTO A LA CONTRATACIÓN PÚBLICA BAJA EN CARBONO / 
AMBIENTALIZACIÓN DE LOS CONTRATOS ENERGÉTICOS MUNICIPALES 
 
 

 Considerando la gran importancia de las Administraciones Públicas como consumidoras, se puede afirmar que 
la inclusión de criterios ambientales, sociales y éticos en sus contrataciones ejercerían una gran influencia 
sobre el sistema socio-económico de cara a un desarrollo del mismo de forma más sostenible. La contratación 
pública sostenible o más especificamente la ambientalización de los contratos energéticos municipales, es el 
proceso de contratación del sector público que ha tenido en cuenta criterios ambientales y sociales. De esta 
forma y en esta actividad se pretende definir una forma de realizar las compras públicas que no sólo tengan en 
cuenta la mejor oferta desde un punto de vista economicista, basado meramente en el precio, sino también 
desde un punto de vista sostenible y medioambiental. La compra pública sostenible valora aquellos productos y 
servicios más respetuosos con el medio ambiente, energías sostenibles y baja en carbono. Actualmente está 
vigente el Plan de contratacón ecológica que establece la promoción de la adquisición bienes, obras y servicios 
con el menor impacto medioambiental. 

 

 
 
 

 ODS 7  ODS 11  ODS 12  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE8. Servicios municipales eficientes 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 Esta acción tienen como objetivo el alcanzar la incorporación en todos los pliegos (100%) de contratación 
servicios energéticos clausulas ambientales. Además, se deberá valorar la realización de un estudio de la 
posibilidad para establecer contratos bilaterales o contratos directos privados para la gestión y mantenimiento 
de edificios municipales con generadores de energía eléctrica renovable. Se dará prioridad a criterios verdes 
entre los objetivos de adjudicación, así como al Análisis de Ciclo de Vida (ACV), que favorezcan la preparación 
por parte de los agentes de mercado de propuestas de rehabilitación de la producción térmica de estos 
edificios. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Número de procedimientos con contratación pública verde 
- Numero de contratos con suministradoras de energía renovable o porcentaje de energía contratada 
proveniente de renovables 

 

 
 
 

 Acciones relacionadas 
 

 A46.1 - - - 
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

Jurídico - legales Financieras 
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interdepartamental / 
Coordinación multinivel 

 
 
 

 Relación con otros planes 
 

 Sin datos. 
 

 Sin datos. 
 

 
 
 

 Buena práctica relacionada 
 

 El Plan de ambientalización de la contratación en el Área Metropolitana de Barcelona (AMB) (2014-2020), da 
cumplimiento al eje 4 del Plan de Sostenibilidad del AMB (Medios de producción y consumo). Este plan ha 
servido de hoja de ruta para la incorporación de criterios ambientales (hipocarbónicos en algunos casos) a los 
pliegos de condiciones técnicas de los futuros contratos de la AMB. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 En la adjudicación, también se dará prioridad a empresas que tengan en cuenta los riesgos relacionados con el 
clima en su gestión de riesgos. La incorporación de esta variable en su gestión vendrá influenciada también por 
el periodo de explotación, que condicionará los escenarios a considerar y, por tanto, la evolución de la 
demanda y el grado de exposición a los riesgos. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  60.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Los objetivos específicos que se definirán serán en relación a: 
• Análisis de los elementos y principios generales de la contratación y compra pública sostenible e innovadora. 
• Elaboración de una Guía Práctica para el desarrollo de la Contratación Pública Sostenible 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.8.5 CREACIÓN SECCIÓN EN LA WEB MUNICIPAL DEDICADA A LA 
SOSTENIBILIDAD, LA ENERGÍA Y EL CAMBIO CLIMÁTICO 
 
 

 Se incorporará a la web municipal un apartado dedicado a temas relacionados con sostenibilidad, energía y 
cambio climático. Por ejemplo, se publicará información relativa a los planes de actuación y otras medidas 
contempladas en la Ley de Sostenibilidad Energética de la CAPVA. Además en esta sección se incorporará un 
visor de consumo de los equipamientos y servicios municipalesque cuente con información dinámica y 
georreferenciada en coordinación con geoEuskadi. 

 

 
 
 

 ODS 11  ODS 13  -  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE8. Servicios municipales eficientes 
 

 OE OEE7 - TRANSFORMACIÓN DIGITAL 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de esta acción es el de mejorar el acceso a la información relativa a temas relacionados con la 
sostenibilidad, cambio climático y energía, no solo para la difusión de noticias y acciones que se lleven a cabo 
por parte del Ayuntamiento, sino también para ofrecer información de utilidad para los diferentes agentes 
(técnicos, empresas, ciudadanía, etc.). 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 - Nº de publicaciones 
- Nº de visitas semanales a la web 

 

 
 
 

 Acciones relacionadas 
 

 A4.6.1 - - - 
 

 

 Barreras identificadas 
 

 Formativas - 
educativas 

Participación ciudadana Tecnológicas 
 

 
 
 

 Relación con otros planes 
 

 Sin datos 
 

 Sin datos 
 

 
 
 

 Buena práctica relacionada 
 

 Sin datos. 
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 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La web incluirá información relativa al cambio climático, mostrando de forma muy visual y didáctica diferentes 
escenarios de futuro. Cada uno de ellos resumiría el comportamiento de las principales amenazas climáticas en 
el municipio, junto con una evaluación de su posible afección en diferentes ámbitos de interés público (como 
son la salud, las infraestructuras, etc.), mapas de vulnerabilidad y posibles medidas de adaptación. Incluirá 
asimismo información sobre su incidencia en la reducción de las emisiones y la gestión de la energía, 
mostrando el potencial impacto sobre la evolución de la demanda energética y sobre la viabilidad y operación 
de las diferentes tecnologías energéticas. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética    Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular  X  Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

 X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  30.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Servicio de creación y diseño, gestión y mantenimiento del portal web municipal. 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.8.6 PRESUPUESTOS PARTICIPATIVOS PARA LA PRIORIZACIÓN DE PARTIDAS 
PRESUPUESTARIAS MUNICIPALES 
 
 

 Para favorecer el análisis y establecimiento de una priorización consensuada dentro de las partidas 
presupuestarias municipales relativas a eficiencia energética existen herramientas como los Presupuestos 
Participativos que permiten mejorar el proceso de diseño y gestión del gasto público incorporando diferentes 
criterios  relativos a emisiones de GEI o ahorro energético. 

 

 
 
 

 ODS 11  ODS 12  ODS 13  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE8. Servicios municipales eficientes 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 Mediante el apoyo en los órganos de participación ya existentes en la ciudad y en otros creados 
específicamente para el desarrollo del proceso de presupuestos participativos, el objetivo es proponer la 
inclusión de la dimensión energética en los presupuestos participativos para conocer las acciones que mayor 
efecto causarán a menor coste y establecer una lista priorizada de las mismas mediante un proceso 
participado. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Número de iniciativas de presupuestos municipales participativos llevadas a cabo por el ayuntamiento. 
 

 
 
 

 Acciones relacionadas 
 

 A 4.6.1 - - - 
 

 

 Barreras identificadas 
 

 Gobernanza / 
Coordinación 

interdepartamental / 
Coordinación multinivel 

Liderazgo político Financieras 
 

 
 
 

 Relación con otros planes 
 

 Plan municipal de participación ciudadana ayuntamiento de Vitoria-Gasteiz. Hoja de ruta para la legislatura 
2020-2023 

 

 - 
 

 
 
 

 Buena práctica relacionada 
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 El proceso desarrollado en Córdoba para la elaboración de Presupuestos Participativos permitió la 
consolidación una red ciudadana participativa, de la que formaron parte muy diversos agentes pudiendo. La 
mejor enseñanza en Córdoba se puede decir que ha sido el propio ejercicio de las asambleas y la discusión en 
torno al autorreglamento. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Se considerará también como criterio de priorización la resiliencia ante el cambio climático, dando mayor 
prioridad a aquellos proyectos o inversiones que tengan mayor capacidad de adaptación a los impactos 
derivados del cambio climático. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X X 
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  35.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Definición de la matríz de prioridades de las partidas presupuestarias municipales mediante un proceso 
participado 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.9.1 PLAN DE REHABILITACIÓN ENERGÉTICA DE EDIFICIOS MUNICIPALES 
 
 

 Para cumplir con la Ley Vasca de Sostenibilidad, las administraciones públicas vascas están obligadas a 
integrar acciones para la sostenibilidad energética en sus políticas públicas. El objetivo de estas acciones será 
reducir el consumo anual energético e impulsar la implantación de instalaciones de energías renovables. La 
Ley exigirá a estas organizaciones la elaboración de inventarios, la realización de auditorías energéticas, así 
como un control de los consumos de estas organizaciones. Por medio de esta acción se definirán las medidas 
requeridas en edificios públicos y mobiliario municipal para fomentar esta transición energética. 

 

 
 
 

 ODS 11  ODS 12  ODS 13  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE9. Equipamientos municipales eficientes y ejemplarizantes 
 

 OE OEE2 - RENOVACIÓN JUSTA DEL PARQUE EDIFICADO 
 

 
 
 

 Objetivo de la Acción 
 

 La Ley Vasca de Sostenibilidad tiene como objetivo reducir un 40% de emisiones de GEI (Gases de Efecto 
Invernadero) y mejorar un 32,5% en la eficiencia energética. El objetivo principal de esta acción es el de definir 
los proyectos a llevar a cabo para mejorar los consumos de energía en los edificios e instalaciones municipales 
y la generación de energia renovable. Los objetivos concretos de esta acción incluyen: 
A. Mejorar las envolventes, sistemas y alumbrado interior de los edificios municipales, afectando a un total de 
superficie de 200.000 m2 a rehabilitar para 2030 
B. Incorporación de 3MW de nuevas calderas de biomasa hasta alcanzar los 17,35 GWh/a en 2030 (30% del 
total). 
C. Instalación de 33 MW de solar fotovoltaica para producción de unos 34.000 MWh anuales 
D. Incorporar paneles solares térmicos hasta duplicar la aportación actual 
E. Implantación de detectores de presencia, detectores y limitadores de intensidad lumínica, focalización 
alumbrado lugares de trabajo, sustitución led. 
F. Monitorización, seguimiento y mejora del control de los sistemas energéticos en los edificios públicos. 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo energético total de la administración local (06_08) 
- Consumo energético en los edificios y equipamientos municipales (06_09) 
- Producción de energías renovables (06_12) 
 

 

 
 
 

 Acciones relacionadas 
 

 A.1.1.1, A1.2.1, A1.2.5 A2.3.2, A2.3.5, A2.3.6 A3.4.1 A5.9.4 
 

 

 Barreras identificadas 
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 Capacitación técnica Sensibilidad técnica Económicas 
 

 
 
 

 Relación con otros planes 
 

 - 
 

 - 
 

 
 
 

 Buena práctica relacionada 
 

 El Plan Energético renovable para la regeneración urbana sostenible del Ayuntamiento de Durango, desarrolla 
el concepto de Nodo Energético, vinculando las actuaciones en edificios municipales con la rehabilitación 
residencial impulsado por tecnologías renovables. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Todas las tipologías de proyectos mencionadas se desarrollarán teniendo en consideración el cambio climático, 
de cara a conseguir infraestructuras públicas más resilientes. 
Se observan varios factores de sensibilidad climática: 
- Por un lado, sobre la demanda, claramente sensible a las condiciones ambientales. En general, se observa 
una tendencia hacia inviernos más suaves y veranos más calurosos, con olas de calor más intensas y 
frecuentes, aunque los incrementos de temperatura serán más o menos acusados en función del escenario 
considerado y la localización concreta. 
- Por otro lado, sobre las diferentes tecnologías y soluciones propuestas, sensibles desde tres puntos de vista: 
el punto de vista del recurso (que podrá verse modificado por el cambio climático), de su operación y eficiencia 
(encontrando factores de sensibilidad diferentes según la tecnología considerada) y de su exposición a daños 
físicos ante eventos extremos (que puedan registrar cambios de patrón como consecuencia del cambio 
climático). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

2.000 
 

 Tiempo de Amortización (meses) 300 
 

 Descripción del presupuesto 
 

 Este presupuesto aproximado solo considera la rehabilitación de envolvente , iluminación y sistemas de 
climatización, quedando fuera otros aspectos como la monitorización o la implementación de sistemas de 
gestión y control inteligente. 

 

 



 

PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz 16 

 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 29.675 
 

 Generación energía (MWh/año) ver A1.1.1 
 

 Reducción de Emisiones (tCO2wq/año) 6.300 
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A5.9.2 IMPLANTACIÓN PROGRESIVA DE ALUMBRADO PÚBLICO DE ALTA 
EFICIENCIA 
 
 

 Estudio y mejora de las instalaciones de luminarias de la ciudad de Vitoria para el reemplazo de las 
instalaciones actuales por otras de alta eficiencia. 

 

 
 
 

 ODS 11  ODS 12  ODS 13  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE9. Equipamientos municipales eficientes y ejemplarizantes 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 El objetivo de la acción es el de alcanzar un consumo de 50 kW/a/hab. en 2030. Para ello se proponen las 
siguientes acciones: 
A. Sustitución total del alumbrado público a Led 
B. Eliminación de báculos esféricos para reducir la contaminación lumínica 
C. Gestión integral de la iluminación urbana: instalación de reactancias electrónicas y sistemas de regulación 
del flujo luminosos, etc.  
 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Gestión  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Consumo energético en alumbrado público (06_10) 

 

 
 
 

 Acciones relacionadas 
 

 A2.3.2 A4.6.1 A5.8.5 - 
 

 

 Barreras identificadas 
 

 Capacitación técnica Económicas Técnicas 
 

 
 
 

 Relación con otros planes 
 

 Sin datos. 
 

 Sin datos. 
 

 
 
 

 Buena práctica relacionada 
 

 El Ayuntamiento de Estepa (Sevilla) adjudicó en 2020 a una Empresa de Servicios Energéticos (ESE) el 
Contrato para la Gestión Integral del Alumbrado Público para el periodo comprendido entre 2020 y 2035 
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incluyendo el proyecto de renovación y “smartización” de las luminarias además de la gestión y mantenimiento 
durante 15 años. 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Dado que la tendencia para los próximos años parece indicar que podría disponerse de mayor recurso solar en 
la zona, se estudiará la posibilidad de utilizar alumbrado solar en las ubicaciones que muestren unas 
condiciones más favorables. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  15.950.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Cambio de 20.000 puntos de luz x luminaria led de minimo 120 lumen por vatio. Existen 39.000 puntos de luz 
en el Municipio. En la actualidad el 25% de ellos (10.000) están cambiados a led. Si consideramos el coste del 
cambio a led de 550 €/punto de luz, la sustitución de los puntos de luz supondría una inversión de 15.950.000 € 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 16.949 
 

 Generación energía (MWh/año) 0 
 

 Reducción de Emisiones (tCO2wq/año) 7.813 
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A5.9.3 SENSIBILIZACIÓN A LAS PERSONAS TRABAJADORAS MUNICIPALES 
 
 

 Campaña de sensibilización al personal de la administración ( trabajadores y  usuarios), mejorando sus 
capacidades técnicas y conocimientos sobre las acciones que se van a llevar a cabo para mejorar la eficiencia 
y hacerles conocedores de los consumos y posibles ahorros derivados de acada una de las acciones que se 
implemente. Un mejor conocimiento de la acción lleva implicito una mayor implicación de los agentes en la 
misma. 

 

 
 
 

 ODS 13  ODS 11  ODS 12  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE9. Equipamientos municipales eficientes y ejemplarizantes 
 

 OE OEE4 - LIDERAZGO EJEMPLARIZANTE 
 

 
 
 

 Objetivo de la Acción 
 

 Utilización de procesos de sensibilización para ajustar la demanda y Salvar resistencias e incrementar el uso 
de productos ecológicos entre el propio personal de la Administracion 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Formación  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 06_08 Consumo energético total de la administración local 
 

 
 
 

 Acciones relacionadas 
 

 A5.8.3 - - - 
 

 

 Barreras identificadas 
 

 Formativas - 
educativas 

Sensibilidad técnica Sensibilidad ciudadana 
 

 
 
 

 Relación con otros planes 
 

 Sin datos. 
 

 Sin datos. 
 

 
 
 

 Buena práctica relacionada 
 

 Sin datos 
 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 El programa deberá incluir acciones de sensibilización y formación en materia de cambio climático y 
adaptación. 
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 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética X X  Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

X  
 

Migración  X 
 

 Energías renovables    Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Campañas de difusion, presenciales, on line y divulgativas, a nivel técnico y medio ambiental. Las campañas 
irán destinadas tanto al personal de la administracion como a los posibles usuarios de las instalaciones y 
equipamentos. 
Nota: hemos considerado que una buena campaña de sensibilización podrá reducir el consumo por parte de la 
administracion en un 1% en los 4 años que se lleve a cabo esta campaña 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) 275 
 

 Generación energía (MWh/año) 0 
 

 Reducción de Emisiones (tCO2wq/año) 110 
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A5.10.1 AUMENTO DE LA CAPACIDAD DE SUMIDEROS DE CO2 DEL MUNICIPIO 
 
 

 Aumento de la capacidad de sumideros de CO2 del municipio mediante el desarrollo de nuevas infraestructuras 
verdes. Esta acción se basa en: 
- El Plan de Gestión de arbolado urbano e infraestructura verde (idealmente en clave de fitorremediación), que 
define los criterios y programa las actuaciones necesarias para conseguir un arbolado sano y de mayor calidad 
que realice sus funciones y que mantenga su integridad. 
- Fomento de las Soluciones Naturales: huertos urbanos, fachadas y cubiertas verdes, zanjas de drenaje y 
SUDs, praderas de polinizadores, bosques o jardines comestibles en parcelas vacantes u otras. 
- Plan de Ordenación de los Recursos Forestales de los Montes de Vitoria para la gestión forestal sostenible de 
los bosques públicos, programa de reforestación y de restauración de espacios degradados. 
 

 

 
 
 

 ODS 11  ODS 13  ODS 15  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE10. Aumento de la capacidad de sumideros de CO2. Infraestructura verde y producción agrícola local 
 

 OE OEG1 - MEJORA DE LA HUELLA ECOLÓGICA 
 

 
 
 

 Objetivo de la Acción 
 

 Aumentar la capacidad de captación de CO2 del verde urbano a partir de cubiertas verdes (aumento de 
40.000m2) y del área forestal (aumento de 2.500 ha) consiguiendo una capacidad de fijación total de unas 
209.186 t CO2 

 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2021 2030  Estratégica  
 

 

 Responsable de 
la acción 

Centro de estudios Ambientales de Vitoria, servicio espacio público y medio natural 
 

 Competencia Municipal 
 

 Agentes 
involucrados 

Gobierno Vasco, Diputación 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Emisiones de gases de efecto invernadero del municipio (sin industria y sin sector primario) (08_03 ) 
Otros indicadores: 
- M2 de cubierta verde 
- Ha/a reforestadas 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.3 A5.8.3 - - 
 

 

 Barreras identificadas 
 

 Sensibilidad política Resistencia al cambio o a la innovación Implicación técnica 
 

 
 
 

 Relación con otros planes 
 

 Plan de Gestión de arbolado urbano e infraestructura verde y Plan de Ordenación de los Recursos Forestales 
 

 Vitoria-Gasteiz: ciudad neutra en carbono. Escenario 2020-2050 (Julio 2010) 
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 Buena práctica relacionada 
 

 Eagle Street Rooftop Farms es una huerta orgánica de unos 560m2 ubicada en la azotea de un almacén en 
Greenpoint, Brooklyn. El proyecto integra todos los beneficios de las cubiertas verdes productivas: mejor 
rendimiento energético de la edificación, producción local de alimentos y actividad social comunitaria. 

 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 Estas acciones se coordinarán con las que se lleven a cabo para la adaptación del municipio a los impactos del 
cambio climático (sombreamiento de puntos y rutas vulnerables a olas de calor, ayuda a la climatización de 
edificios, mejora de drenajes en zonas inundables, etc.). 
Asimismo, el programa de gestión forestal deberá prestar especial atención a la evolución del riesgo de 
incendio, priorizando la actuación en las zonas más vulnerables (limpieza de podas, reforestación con especies 
menos sensibles, etc.). 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética  X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana X  
 

 Control residuos/vertidos  X  Economía Social  X 
 

 Economía Circular    Salud y envejecimiento X  
 

 

Control Emisiones 
Atmosféricas 

 X 
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

 X 
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  130.000.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Valoracion de 40.000m2 de cubierta verde (100€/m2) y 2.500ha de reforestación. (50.000€/ha) 
 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) 20.000 
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A5.10.2 REDUCCIÓN DE LAS EMISIONES EN LA PRODUCCIÓN AGRÍCOLA 
 
 

 En relación a la descarbonización del sector agrario, la estrategia principal debe consistir en aprovechar, por un 
lado, la capacidad de la agricultura regenerativa y la fertilización orgánica, para mejorar los pastos y cultivos 
como sumideros de carbono y aumentar la eficiencia energética del sector agropecuario en términos de 
emisiones. 

 

 
 
 

 ODS 15  ODS 12  ODS 13  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE10. Aumento de la capacidad de sumideros de CO2. Infraestructura verde y producción agrícola local 
 

 OE OEG1 - MEJORA DE LA HUELLA ECOLÓGICA 
 

 
 
 

 Objetivo de la Acción 
 

 Reducir las emisiones de GEI ligadas al sector agrícola en un 5% 
 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2030  Tecnológica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Indicadores de Sostenibildiad AVG: 
- Explotaciones agrícolas ecológicas (02_03) 
- Superficie agrícola ecológica (02_04) 
Otros indicadores: 
- Porcentaje anual de reducción de emisiones de gases de efecto invernadero del sector primario 
 

 

 
 
 

 Acciones relacionadas 
 

 A1.1.2, A1.2.4 A5.10.3   
 

 

 Barreras identificadas 
 

 Resistencia al cambio 
o a la innovación 

Capacitación técnica Sensibilidad técnica 
 

 
 
 

 Relación con otros planes 
 

 Plan de Acción municipal 2017-2025 de la Estrategia Agroalimentaria de Vitoria-Gasteiz 
 

 Documento preliminar y avance de propuestas de acción. Parque agroecológico (2019) 
 

 
 
 

 Buena práctica relacionada 
 

 El proyecto AGROFORWARD tiene como objetivo reducir o eliminar los residuos de cultivos (arado de 
rastrojo), controlar el desarrollo de la hierba junto a los árboles para favorecer una expansión rápida y profunda 
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de su sistema radicular al tiempo que se mejora el suministro de agua y la aireación del suelo (subsuelo) y 
nivelar el terreno antes de plantar. 

 
 
 

 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 La actividad agrícola muestra una clara sensibilidad a las condiciones atmosféricas y la disponibilidad de agua. 
Se observa una tendencia hacia el aumento de las temperaturas y el descenso de las precipitaciones en la 
zona, lo que podría condicionar la productividad de algunos tipos de cultivos. Asimismo, su exposición a 
eventos extremos (tormentas, inundaciones, etc.) podría poner en riesgo las explotaciones y su producción. La 
adaptación del sector pasará por tener en cuenta estos factores en la selección de las ubicaciones y del tipo de 
cultivo, eligiendo aquellos que mejor se adapten a las condiciones climáticas. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética  X  Inclusión Social  X 
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables X X  Regeneración Urbana  X 
 

 Control residuos/vertidos  X  Economía Social  X 
 

 Economía Circular    Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

 X 
 

 

Fomento de Movilidad de 
proximidad 

   
Co-responsabilidad 
ciudadana 

 X 
 

     Tejido social colaborativo  X 
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  100.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 1/ Estudio de la evaluación y recomendaciones para la integración de medidas sostenibles y ecológicamente 
resilientes en el sector agrícola 
2/ Sesiones de capacitación, formación y divulgación de las medidas a adoptar 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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A5.10.3 DESARROLLO DEL PLAN DE ACCIÓN MUNICIPAL 2017-2025 DE ESTRATEGIA 
AGROALIMENTARIA DE VITORIA-GASTEIZ 
 
 

 Las acciones a llevar a cabo bajo este epígrafe tendrían que ir muy alineadas con las Acciones recogidas en la 
Estrategia Agroalimentaria de Vitoria-Gaztei. Con las acciones 2.8 Potenciación de la oferta de productos 
procedentes de la agricultura ecológica local en la Plaza de Abastos y la acción 3.3 Alimentación ecológica y de 
proximidad en los comedores de las escuelas infantiles municipales. Promoción de una producción orientada al 
consumo local al igual que incentivación al consumo de dicho producto, formentando los circuitos cortos de 
alimetos y promocionando la compra pública verde. 

 

 
 
 

 ODS 12  ODS 13  ODS 11  - 
 

 
 
 

 AE AE5. Equipamientos y servicios municipales 
 

 LE LE10. Aumento de la capacidad de sumideros de CO2. Infraestructura verde y producción agrícola local 
 

 OE OEG1 - MEJORA DE LA HUELLA ECOLÓGICA 
 

 
 
 

 Objetivo de la Acción 
 

 Mejora de las prácticas de producción y consumo hacia el autoabastecimiento local 
 

 
 
 

 Periodo Implementación  Tipo de acción  
 

 2020 2025  Estratégica  
 

 

 Responsable de 
la acción 

Departamento/cargo y correo electrónico 
 

 Competencia Nombre departamento/unidad/institución 
 

 Agentes 
involucrados 

Instituciones/Cargo/departamento 
 

 
 
 

 

Indicadores de Seguimiento 
 

 Porcentaje de producto utilizado de origen local o ecológico 
Nº de proveedores de productos ecológicos participantes 
Ventas de productos locales al año (en kg y €) 

 

 
 
 

 Acciones relacionadas 
 

 A4.6.1 - - - 
 

 

 Barreras identificadas 
 

 Sensibilidad ciudadana Ayudas / Fiscalidad Sensibilidad técnica 
 

 
 
 

 Relación con otros planes 
 

 Plan de Acción municipal 2017-2025 de la Estrategia Agroalimentaria de Vitoria-Gasteiz 
 

 Documento preliminar y avance de propuestas de acción. Parque agroecológico (2019) 
 

 
 
 

 Buena práctica relacionada 
 

 Casi todo el territorio rural del municipio de Bolonia está calificado como agrícola periurbano. Dicha condición 
es fruto de diversos cambios en el marco regulatorio del suelo que incluyeron algunas modificaciones en el 
marco competencial municipal, así como la definición de nuevos instrumentos como la denominada Red 
Ecológica. 
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 Verificación ante Impacto de Cambio Climático (Climate Proofing) 
 

 No se observan consideraciones de riesgo ante el cambio climático específicas para esta acción, aunque sí 
conviene destacar que es una acción que ofrece beneficios tanto desde el punto de la mitigación como de la 
adaptación, incrementando la resiliencia. 

 

 

 Componente climático SI NO  Componente Social SI NO  

 Eficiencia energética  X  Inclusión Social X  
 

 

Adaptación Cambio 
Climático 

  
 

Migración  X 
 

 Energías renovables  X  Regeneración Urbana  X 
 

 Control residuos/vertidos    Economía Social X  
 

 Economía Circular X   Salud y envejecimiento  X 
 

 

Control Emisiones 
Atmosféricas 

  
 

Innovación laboral  X 
 

 

Control Consumo Agua/ 
Materias Primas 

X  
 

Estrategias regionales X  
 

 

Hábitats 
protegidos/restaurados 

 X 
 

Influencia patrones de 
consumo 

X  
 

 

Fomento de Movilidad de 
proximidad 

X X  
Co-responsabilidad 
ciudadana 

X  
 

     Tejido social colaborativo X  
 

 
 
 

 Componente Económico 
 

 Presupuesto Total Aproximado  210.000 
 

 Ahorro Económico Anual Estimado una vez amortizada 
la actuación 

n.a. 
 

 Tiempo de Amortización (meses) n.a. 
 

 Descripción del presupuesto 
 

 Campaña de concienzación y divulgación que fomenten el consumo local: datos de origen del producto, efectos 
ambientales y sociales del consumo local… Realización de campañas publicitarias, esloganes, formación a 
productores locales… Tomando como punto de partida el Plan de Acción Municipal 2017-2025 de Estrategia 
Agroalimentaria de Vitoria-Gaztei se realizará un analisis del estado del mismo detectando posibles acciones 
de reconducción o mejora. (trabajo realizado por un técnico senior, dos junior y un administrativo durante cuatro 
meses. Además de alguna actividad de cocreación) 

 

 
 
 

 Componente mitigación 
 

 Ahorro Energético (MWh/año) n.a. 
 

 Generación energía (MWh/año) n.a. 
 

 Reducción de Emisiones (tCO2wq/año) n.a. 
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An2_Mapa de Tendencias Globales a 2030 

Edificación 

Descarbonización 2050 - El Plan Nacional Integrado de Energía y Clima (PNEIC) contempla la 
descarbonización del parque inmobiliario en 2050, transformando los edificios existentes en edificios de 
consumo de energía casi nulo. 

Rehabilitación de viviendas y edificios - Aumenta el ritmo de rehabilitación del parque inmobiliario para 
2030 con el fin de mejorar la eficiencia energética (envolvente térmica, equipos de climatización, gestión 
energética, EERR...) y mejora de los espacios interiores y comunes.  

Uso de dispositivos inteligentes - Permiten mayor control sobre las edificaciones, optimizando la 
energía y los gastos generales. En la etapa de edificación ayudan a reducir el consumo de tiempo y 
recursos, permitiendo monitorizar la obra, favoreciendo la toma de decisiones en tiempo real y su 
automatización. 

Impresión 3D - La capacidad de prefabricar en taller o directamente en obra tiene obvios beneficios de 
mano de obra y costo de material sobre los métodos de construcción más tradicionales. Reduce el 
desperdicio y la restricción de horarios de trabajo. 

Movilidad 

Movilidad Eléctrica – El vehículo eléctrico (VE) está empezando a irrumpir con fuerza, y los consumidores 
ya están cambiando de motores de combustión interna a baterías más limpias a un ritmo acelerado en 
algunos países. Tanto la evolución del transporte público como la tecnología de recarga refuerzan esta 
tendencia. 

Conectividad - La conectividad con el entorno y las personas usuarias de la carretera para la conducción 
autónoma se ampliará. Influirán los programas y aplicaciones de movilidad compartida, o las ofertas de 
pago por uso, reduciendo costes de mantenimiento. 

Conducción Autónoma - Para el 2030, el 25% de todos los vehículos nuevos tendrán un nivel de 
automatización alto; aumentando su mercado. La autonomía lleva la movilidad compartida a un nuevo 
nivel, ya que los vehículos pueden recoger a las personas por su cuenta, extendiendo su alcance y grupo 
objetivo. 

Movilidad bajo demanda - El concepto de que varias personas con rutas similares son recogidas de un 
solo vehículo y un algoritmo calcula la ruta más eficiente, ya se está probando e implementando. El uso 
de modelos compartidos cada vez está más presente. 

Gobernanza 

Planificación a largo plazo - El 40% de las ciudades ya han adoptado infraestructura básica para soportar 
todas las aplicaciones de ciudades inteligentes, complementando las aplicaciones aisladas como cámaras 
de vigilancia, iluminación inteligente o sensores de tráfico. Instalar infraestructura básica sin conectarlos 
resultaría en un proceso costoso de actualizar con la red de conectividad. 

Co-diseño, Co-creación, Co-implementación - La creación conjunta con la ciudadanía, las asociaciones y el 
sector privado es cada vez más importante en la planificación urbana inteligente y la prestación de servicios 
públicos. 

Financiación externa para la descarbonización - La financiación externa (pública o privada) juega un papel 
importante en la descarbonización acelerada de las ciudades, fomentando el cambio a diversos sectores. 
Se prevé un aumento creciente de este tipo de financiación. 

Conciencia institucional y ciudadana - A nivel nacional el 59,4% de la población tiene una posición ante el 
cambio climático de desapego y relativa indiferencia. Según la COP24 España es uno de los países más 
vulnerables al cambio climático (nivel del mar, sequías, olas de calor, inundaciones, incendios, etc. 
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Generación energética y renovables 

TICs 

Socio-Económicas 

Energías renovables - La reducción continua de los costos de las energías renovables y otras tecnologías, 
como el almacenamiento de energía, incrementaría el suministro de energías renovables. 

Comunidades Energéticas - La integración inteligente de los sectores de electricidad, calor y gas puede 
crear un suministro de energía robusto para las comunidades de energía inteligente en el futuro basado 
en energía renovable. Aumento de participación de los consumidores en el sistema energético.  

Sensorización del sistema energético - El sistema de energía se puede controlar y analizar de forma 
remota con sensores, lo que demuestra las posibilidades de predecir la demanda y el suministro de 
energía, así como proporcionar el consumo de energía necesaria de la ciudad. 

Pacto Verde Europeo - Busca ser el primer continente climáticamente neutro en 2050 reduciendo las 
emisiones de CO2 en sectores como la industria, el transporte, la energía, la agricultura, los edificios y las 

industrias, entre otros sectores. 

Acceso a los Datos - El Big Data será cada vez más popular para optimizar los servicios de la ciudad 
mediante la virtualización de datos, la integración de datos y los datos en tiempo real. 

Realidad Virtual, Realidad Aumentada, Gemelo Digital e Inteligencia Digital- Estas tecnologías están 
ayudando a los arquitectos y equipos de construcción a mejorar los diseños y detectar errores de diseño, 
así como a mejorar la comodidad de los edificios y ciudades. 

Desigualdades Crecientes - Los productos y servicios TIC seguirán siendo inaccesibles para algunos 
segmentos de la población debido a la falta de asequibilidad, capacitación y educación, lo que contribuye a 
la desigualdad urbana. 

Consumo Responsable - Cero desechos, es decir no a los desechables; preferir las compras a granel y en las 
pequeñas tiendas son algunas de las formas en que los consumidores están aminorando su generación de 
residuos y volcándose a una vida más limpia. 

Demografía y Envejecimiento - La población mundial actual es de 7.200 millones y en menos de diez años 
superará según las previsiones a los 8.100 millones. Gestionar estas cifras supone un reto para los países, 
más aún cuando en los desarrollados, como España, una de cada cuatro personas es anciana.  

Individualismo y Consumismo - La búsqueda por ser diferentes y únicos provoca un ensimismamiento hacia 
uno mismo y un extrañamiento hacia lo ajeno, queriendo en muchos casos ir contracorriente. Los productos 
dejan de ser objetos para empezar a formar parte de la identidad del individuo. 

Aplicaciones de ciudad inteligente y 5G - El 5G traerá velocidades más rápidas y fomentará nuevas 
aplicaciones de ciudades inteligentes como estacionamiento, medidores inteligentes, seguridad pública 
(cámaras de vigilancia), gestión del tráfico, densificación de células pequeñas 5G, gestión de residuos y 
coordinación de departamentos para servicios de emergencia, entre otros. 
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An3_Ejercicio de evaluación de Tendencias Globales en 
función de su relevancia e incertidumbre a 2030 
 

Table 1. Global city trends. Votes of Relevance and Uncertainty in PATEI 2030 Workshop. 

 
 Global city trend Code 

“Relevance”  
votes 

“Uncertainty” 
votes 

Building 
stock 

Decarbonisation 2050 En1 2 2 

Building stock retrofitting En2 13 10 

Smart Devices implementation En3 0 0 

3D printing En4 0 1 

Sustainable 
Mobility 

E-mobility Mo1 7 6 

Connectivity Mo2 0 0 

Autonomous driving Mo3 0 3 

Mobility as a Service Mo4 1 0 

Governance Long-term planning Go1 2 2 

Co-design/ co-creation processes Go2 4 2 

Supra-municipal funding in climate 
action 

Go3 1 5 

Institutional and citizenship 
awareness 

Go4 16 20 

Energy Renewable energies En1 11 2 

Local Energy Communities En2 1 1 

Energy System’s monitoring En3 0 0 

EU Green Deal En4 4 3 

ICTs Data access TIC1 0 2 

Virtual Reality, Augmented Reality, 
Digital Twins 

TIC2 0 1 

Smart City Apps and 5G TIC3 0 0 

Increasing inequalities TIC4 1 2 

Social Responsible consumption So1 2 7 

Demographics and aging 
population  

So2 2 0 

Individualism and consumerism So3 10 8 

Others Telework and reduced commuting Otro1 3 4 

Active mobility Otro2 0 2 

Increasing legislation Otro3 4 3 

Education and leading societal 
patterns  

Otro4 1 1 

Impact of Climate Change Otro5 2 0 

Industry 4.0 Otro6 2 0 

Globalisation and big capitals 
attraction 

Otro7 3 1 
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Figure 1. Scatterplot diagram showing the relation Relevance/ Uncertainty of Global City Trends in PATEI 2030 Workshop. 

 

 

 

 

 

  

Ed1

Ed2

Ed3
Ed4

Mo1

Mo2

Mo3

Mo4

Go1

Go2

Go3

Go4

En1
En2

En3

En4
TIC1

TIC2
TIC3

TIC4

So1

So2

So3

Otro1

Otro2
Otro3

Otro4
Otro5Otro6

Otro7

0

5

10

15

20

25

0 2 4 6 8 10 12 14 16 18

n
u

m
b

er
 o

f 
vo

te
s 

-
U

n
ce

rt
ai

n
ty

number of votes - Relevance

Global City Trends_ relation Relevance/Uncertainty



 

31 
PATEI 2030 – Transición Energética Integrada de Vitoria-Gasteiz   

 

An4_Análisis DAFO previo a los talleres de generación 
de escenarios y visión 2030  
Categorización por sistemas urbanos/ colores de cada elemento del análisis:  

▪  Renovables, generación y distribución energética 

▪  Edificación residencial y terciaria 

▪  Movilidad 

▪  Gobernanza 

▪  Otros (socioeconómico, equipamientos y servicios municipales, TICs, medio ambiente, etc.) 

DEBILIDADES 

1. Dependencia muy alta de combustibles fósiles 

2. Dependencia máxima de los suministros energéticos exteriores (99%) 

3. Escaso aprovechamiento de las energías renovables 

4. Se producen picos de demanda y de producción energética no coincidentes 

5. Alto consumo del alumbrado público 

6. Falta de adecuación bioclimática del parque residencial heredado e insuficientes actuaciones de rehabilitación 

energética 

7. Elevado coste de la vivienda y oferta insuficiente de vivienda en alquiler 

8. En los edificios existentes, el autoabastecimiento térmico requiere una inversión económica importante, además 

de una complejidad técnica elevada 

9. Mejoras insuficientes en la eficiencia energética asociada a la producción y al consumo e incremento del consumo 

energético asociado a la expansión inmobiliaria y al auge de las tipologías residenciales de baja densidad 

10. Desfase entre crecimiento urbano y crecimiento demográfico: sobredimensionamiento del nuevo parque 

inmobiliario 

11. Alto consumo energético asociado al transporte y la movilidad 

12. Altas emisiones de gases de efecto invernadero asociadas al transporte y la movilidad 

13. Ineficiencia energética en el transporte de personas, con ratios de personas por vehículo muy bajos 

14. Alternativas actualmente deficientes para una descarbonización de la movilidad; baja penetración del vehículo 

eléctrico 

15. Discontinuidad y vacíos urbanos que desincentivan la movilidad activa en algunas zonas de la ciudad 

16. Conveniencia del vehículo privado para desplazamientos laborales y escolares 

17. Alto consumo de espacio público debido a la motorización y nivel alto de ruido 

18. No se contempla el sector industrial dentro de ninguna de las estrategias municipales de acción climática 

19. Percepción ciudadana de falta de información respecto a medidas de transición energética 

20. Falta de medidas e impulso de la digitalización en el ámbito energético desde las instituciones 

21. Bajo nivel de aprovechamiento de los residuos generados 

22. Tasa de envejecimiento creciente 

23. Tasa de paro todavía alta 

24. Falta de oportunidades laborales entre la juventud 

25. Desigualdades de renta entre barrios 

26. Necesidades de renovación y modernización de las áreas industriales 

27. Necesidad de adaptación de la industria para evitar la deslocalización y pérdida de competitividad 
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FORTALEZAS 

1. Diagnóstico para la transición energética actualizado 

2. Existencia de alternativas locales para hacer frente a la problemática del sector energético 

3. Mapa de potencial solar desarrollado y previsión de aumento de instalaciones solares (parques solares, cubiertas e 

instalaciones industriales) 

4. Empresas locales especializadas en energías renovables y eficiencia energética con tecnologías cada vez más 

eficientes 

5. Proyectos piloto para la instalación de nuevas redes de calor en el entorno construido 

6. Presencia de un centro de investigación sobre energía en el parque tecnológico del municipio 

7. Buen nivel general de habitabilidad del parque edificado 

8. El caso de Coronación genera un nuevo modo de afrontar la rehabilitación 

9. El parque edificado en propiedad del Ayuntamiento como ejemplo de buenas prácticas 

10. Proyectos piloto de rehabilitación energética a nivel de edificio y de barrio 

11. Posición estratégica como eje de comunicaciones territorial 

12. Compacidad del casco urbano y ausencia de pendientes significativas 

13. Alta participación de la movilidad activa en el reparto modal (67% a pie o en bicicleta) 

14. Referente a nivel nacional de movilidad en bicicleta 

15. Avance de la restructuración urbana, implementando el modelo de “supermanzana” 

16. Buena acogida del tranvía por parte de la ciudadanía como medio de transporte alternativo 

17. Electrificación progresiva del transporte público: Irrupción del Bus Eléctrico Inteligente 

18. Objetivo de ser neutra en carbono y autosuficiente energéticamente para 2050 

19. Conciencia institucional por la conservación del medio ambiente y el urbanismo de calidad, incluyendo 

instrumentos de planificación para reducir el consumo energético y las emisiones 

20. Conciencia ambiental de la ciudadanía en aumento 

21. Reconocimiento internacional del trabajo en la ciudad en materia medioambiental: European Green Capital 2012 

22. El Anillo Verde destacado por la Comisión Europea como ejemplo de Infraestructura Verde para la mejora de 

servicios ecosistémicos en áreas periurbanas 

23. Capital administrativa regional y provincial 

24. Ciudad de dimensión media 

25. Buen nivel de renta per cápita, similar al de la CAPV 

26. Alto nivel educativo a todos los niveles 

27. Alto nivel de cohesión social 

28. Aumento de la relevancia del sector turístico 

29. Tendencia hacia la heterogeneidad social y la multiculturalidad 

30. Aumento del peso relativo de la población de menos de 14 años 

31. Incremento progresivo de la recogida selectiva 

32. Buen estado de conservación del entorno natural, diversos ambientes ecológicos y rica biodiversidad; recuperación 

y creación de un anillo verde interior 

33. Buena calidad de aire en la ciudad, en términos generales 

34. Industria local con alto potencial de integración de tecnologías facilitadoras esenciales 

35. Alta reserva de suelo industrial 
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AMENAZAS 

1. La demanda energética crecerá alrededor de un 30% para 2040 

2. Riesgo de seguridad energética: España depende al 72,9% de las importaciones para satisfacer la demanda 

energética 

3. El aumento del precio de los combustibles fósiles 

4. La tecnología de almacenamiento energético no despega en términos de viabilidad económica 

5. Incorporación masiva de la biomasa para la producción térmica/eléctrica 

6. Reticencias de la ciudadanía hacia la rehabilitación por motivos burocráticos o de presupuesto 

7. Problemática asociada a la electrificación de la demanda en el parque edificado (bomba de calor) 

8. El uso del coche privado sigue siendo demasiado conveniente en algunos casos y dificulta el cambio modal 

9. Infraestructura existente limitada para el previsto incremento de la movilidad eléctrica privada (puntos/ rapidez de 

carga)  

10. El vehículo autónomo potencia la conveniencia de los modos de movilidad no activa 

11. Ciudadanía reacia al cambio energético, y cambios insuficientes en el comportamiento de las personas 

12. La estructuración de impuestos no facilita el autoconsumo, la generación distribuida o la rehabilitación 

13. Dificultad de replicación de experiencias piloto que dependen fundamentalmente de fondos europeos o 

preferencia de actuaciones sencillas que no cumplen con las ratios requeridas 

14. Falta de visión común a nivel institucional, sobre las políticas y tecnologías a implementar 

15. Contexto normativo que dificulte adaptaciones necesarias para la transición energética 

16. Posibilidad de crisis económicas que dificulten la inversión 

17. Cambio climático abrupto 

18. Aumento de los eventos climáticos extremos 

19. Ciberataques a empresas energéticas 

20. La privacidad de los datos se ve comprometida con el avance de la inteligencia artificial/ IoT 

21. Reticencia a las nuevas tecnologías por su impacto en el ámbito laboral  

22. La concentración de los grandes bancos de datos en unas pocas multinacionales tecnológicas hace que la evolución 

de la inteligencia artificial sea dependiente económicamente 

23. Reducción de la calidad del aire y del agua, e incremento de los problemas de salud 

OPORTUNIDADES 

1. Disminución de la dependencia energética de fuentes exteriores 

2. Reducción de las emisiones GEI a través de actuaciones de carácter integrado 

3. Reducción de la demanda y el consumo energéticos en base a programas de eficiencia energética, apoyados por la 

generación renovable, el autoconsumo y los dispositivos de almacenamiento 

4. Personalización de los servicios energéticos 

5. Generación distribuida y empoderamiento de las personas consumidoras (prosumidoras) 

6. La evolución del modelo energético nacional favorece el proceso de descarbonización local 

7. Irrupción de nuevos modelos de oferta y demanda energética 

8. La tecnología LED permite una disminución drástica en consumo del alumbrado público 

9. El aumento de vehículos eléctricos les permite actuar como reguladores de posibles picos/valles de generación 

eléctrica 
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10. La electrificación de la climatización (bombas de calor), controlando un consumo eléctrico proveniente de fuentes 

renovables 

11. Expandir la red de calor de distrito con energías renovables o excedentarias (calor residual industrial) 

12. Reciente liberalización del autoconsumo 

13. La nueva vivienda llega a autoabastecerse energéticamente con actuaciones a nivel de barrio 

14. Se decide apostar por las cubiertas y fachadas verdes 

15. Impresión 3D, realidad virtual y aumentada impulsan nuevos procesos de rehabilitación energética 

16. Reordenación de movilidad y espacio urbano; descenso drástico de emisiones y demanda energética 

17. La evolución tecnológica permite el consumo de combustibles alternativos en movilidad, de manera generalizada 

(eléctrica, hidrógeno, etc.) 

18. Implementación acelerada de vehículos eléctricos y bajos en carbono 

19. Aumenta el atractivo del transporte público que ofrece nuevos servicios más optimizados e integrados 

20. Nueva oferta de movilidad conectada que ofrece alternativas personalizadas de transporte 

21. Fomento de la movilidad compartida a través de plataformas locales y regionales 

22. Reducción del uso del automóvil privado de cualquier combustible, optando por alternativas de movilidad urbana más 

eficientes 

23. Redensificación del tejido urbano, evitando políticas urbanísticas expansivas de desarrollo 

24. El nuevo marco normativo impulsa definitivamente la autosuficiencia energética del parque edificado, tanto en 

términos de eficiencia energética como de autoconsumo 

25. Co-creación con la ciudadanía del modelo de ciudad futuro 

26. Conexión con otras ciudades a través de iniciativas de ciudades inteligentes/ low-carbon 

27. Alta concienciación ciudadana de los recursos energético y medioambientales, y sensibilidad hacia los riesgos del 

cambio climático y su impacto en la ciudad 

28. Uso de las redes sociales para la involucración de la juventud en la transición energética 

29. Reactivación de la economía y revitalización de la ciudad tras la crisis económica 

30. La digitalización apoya el control, descarbonización y descentralización de generación y consumo energético 

31. El Internet de las Cosas permite recopilar datos que consiguen mejorar los servicios de la ciudad 

32. Productos de Inteligencia Artificial mejorados, que apoyan la transición energética 

33. Poblaición conectada e informada sobre su consumo, oferta y demanda energética 

34. Reducción al mínimo de generación de residuos, que se emplean de modo circular, apoyando también a la generación 

energética local 

35. La reducción en el consumo de agua permite alcanzar también un ahorro energético 
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An5_Escenarios 2030 generados por agentes locales
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Background: 

Climate change and its impact on the environment and human life are in the focus of the 

European Union policy framework. EU signed Paris Climate Agreement and consequently 

adopted clear and ambitious targets ensuring the transition towards climate neutral economy 

and provision of clean, sustainable and affordable energy to all citizens. Although the EU 

climate targets have been set globally their achievement is very much dependent on local 

actions taken by regional and local authorities around Europe. Therefore, urban sustainability 

is a major pillar in the European Union policy towards reaching Paris Agreement targets. In 

order to support cities and local communities around EU in their effort to implement innovative 

solutions and integrated approaches to increase their resource efficiency and climate resilience, 

European Commission funds the instrument "Smart Cities and Communities" (SCC) as part of 

its Research and Innovation Programme Horizon 2020 (H2020). The overall approach is to 

define and implement sets of innovative integrated sustainable actions in three main domains: 

energy, urban mobility and information and communication technologies at city/municipal 

level. Major element in this concept is the innovative part of the proposed measures which 

should bring significant economic, social and environmental benefits, and lead to better quality 

of life. The most innovative solutions are implemented by a number of lighthouse cities while 

follower cities closely observe the actions being performed in the lighthouse cities, and commit 

to select and put into practice the most promising and adaptable ones depending on their local 

conditions. 

Cost effective and resource-efficient integration of open, resilient and adaptable technologies 

in urban environments is not a straightforward task; it involves linking different technologies 

and addressing issues of diverse nature. This complex scenario has been analysed and described 

by European Innovation Partnership (EIP) on Smart Cities and Communities. Figure 1 provides 

a graphic overview of the three main pillars that have been identified (Sustainable urban 

mobility, Sustainable districts & built environment, and Integrated infrastructure & processes), 

and the relevant horizontal aspects that are addressed in an effort to streamline implementation 

and mitigate associated risks. 

Following the above priorities, Smart Cities and Communities (SCC) projects have been 

implemented all across Europe (SSC1) aiming at demonstration of sustainable, cost-effective 

and replicable district-scale solutions based on the presented holistic approach involving 

energy, urban mobility and ICT. SCC projects bring together cities and local communities with 

industries, research institutions, technology providers, and citizens, and realize actions that lead 

to measurable results in increase of resource and energy efficiency, and in creation of new 

markets and new jobs. These actions include, among others, building stock refurbishment to 

nearly zero energy standards, provision of secure, affordable and clean energy through high 
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shares of renewables, introduction of electro mobility, smart energy grids, energy storage, 

electric vehicles and smart charging infrastructures, larger use of (ICT) in buildings, transport 

and services. Particular innovative solutions are being implemented in a number of lighthouse 

cities and should clearly demonstrate replicability and potential to be scaled-up in other urban 

areas. The follower cities play special role in this project concept; they should review the 

solutions applied in lighthouse cities and commit to implement those which are most suitable 

for their local conditions. 

Since 2015 Asenovgrad Municipality participate as a follower city in Horizon 2020 

SmartEnCity Project where it cooperates with the four other European cities - Victoria-Gasteiz 

(Basque Country, Span), Tartu (Estonia) and Sonderborg (Denmark) and Lecce (Italy) on their 

path to achieve carbon neutrality in the long-term perspective.  

The underlying concept is the Smart Zero Carbon City (SZCC) concept, where city carbon 

footprint and energy demand are kept to a minimum through the use of demand control 

technologies that save energy and promote raised awareness; energy supply is entirely 

renewable and clean; and local energy resources are intelligently managed by aware citizens, 

as well as coordinated public and private stakeholders. Adopting SmartEnCity concept, 

Asenovgrad aims to develop a scalable holistic approach for its transformation into sustainable, 

smart and resource-efficient urban area through the integrated planning and application of 

measures for energy efficiency, increase of renewable energy supply and sustainable urban 

transport, supported by appropriate ICT solutions.  

Thus the main role of Municipality of Asenovgrad in the SmartEnCity context is to build on its 

already existing policy documents, identified potential and priority areas by modifying and 

enriching them with lighthouse cities’ experience gained through the project. Asenovgrad is 

committed to exploitation and replication of successful business models developed within the 

lighthouse cities that best fit its local conditions. In addition, the municipality has the ambition 

to achieve a high level of environmental protection through legally regulated, environmentally 

clean and efficient waste management.  
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Figure 1: Map of SmartEnCity Project 

 

Concept 

The underlying concept is the Smart Zero Carbon City (SZCC) concept, where city carbon 

footprint and energy demand are kept to a minimum through the use of demand control 

technologies that save energy and promote raised awareness; energy supply is entirely 

renewable and clean; and local energy resources are intelligently managed by aware citizens, 

as well as coordinated public and private stakeholders. Adopting SmartEnCity concept, 

Asenovgrad aims to develop a scalable holistic approach for its transformation into sustainable, 

smart and resource-efficient urban area through the integrated planning and application of 

measures for energy efficiency, increase of renewable energy supply and sustainable urban 

transport, supported by appropriate ICT solutions.  

 

Objectives and expected results  

Technical objectives: 

 Developing a methodology to guide the evolution process of urban areas towards smart 

cities through the SZCC Strategy. 

 Demonstrating how current available technologies pave the way for the SZCC concept. 

 Holistic evaluation of the complex of measures in the three lighthouse cities and the 

possibility for replication in the follower cities. 



Asenovgrad Integrated Energy and Climate Plan 

5 
 

 

Replication objectives: 

 Developing Integrated Energy Plans in the lighthouse and follower cities. 

 Definition of innovative business models. 

 Developing communication and dissemination actions to pave the way for future replication 

strategies.  

 

Social objectives: 

 Involving citizens in district renovation processes. 

 Creating labour opportunities for the most vulnerable social sectors. 

Involving citizens in the transformation processes towards urban sustainability is viewed as 

especially important aspect of SmartEnCity project as the ultimate goal of every action taken at city 

level is the well-being and increased quality of life of its inhabitants. Citizens therefore, must play 

pro-active role in defining the strategic goals and visions adopted by the city administration. 

Following is a visualization of citizen engagement approach adopted by the project. 

  

Figure 2: SmartEnCity Citizen focused approach 

The above stated objectives are currently being achieved through the implementation of an 

integrated set of measures in Vitoria-Gasteiz, Tartu, and Sonderborg, intending to be replicated 

in the follower cities of Lecce and Asenovgrad, as well as in the cities part of the SmartEnCity 

network. 

Asenovgrad has a long tradition in sustainable energy policies and actions being a signatory of 

Covenant of Mayors and its Sustainable Energy Action Plan (SEAP) has been already approved 

and is being monitored. The main priority areas of the SEAP are: reduction of energy 

consumption in buildings through building refurbishment; street lighting refurbishment; energy 
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efficiency in public transport and deployment of electric vehicles, energy efficiency in local 

industries; utilization of available renewable energy potential including shift from heavy fuel 

oil to biomass; introducing energy management systems.  

Asenovgrad has developed Integrated Plan for Urban Regeneration and Development where 

actions related to urban sustainability has also been included and one of the main tasks within 

SmartEnCity is to update the plan with more ambitious targets with longer time horizon (up to 

2030 and beyond), to merge it with the SEAP and other relevant policy documents into a single 

Plan for Integrated Development of the Municipality (PIDM) as well as to develop a road-map 

with concrete projects that will guide the SmartEnCity replication according the potential for 

energy efficiency and renewable energy sources in the municipality.  

SmartEnCity activities provide an excellent opportunity for Asenovgrad local administration to 

review and update the planned measures, and align them with the smart city concept at the same 

time enlarging the horizon of the cities vision for sustainable, efficient and climate neutral 

development.  

Thus the main role of Municipality of Asenovgrad in the SmartEnCity context is to build on its 

already existing policy documents, identified potential and priority areas by modifying and 

enriching them with lighthouse cities’ experience gained through the project. Asenovgrad is 

committed to exploitation and replication of successful business models developed within the 

lighthouse cities that best fit its local conditions. In addition the municipality has the ambition 

to achieve a high level of environmental protection through legally regulated, environmentally 

clean and efficient waste management.  

Approach:  

In order to support cities and local communities in their efforts to tackle climate change and 

become more sustainable and resilient, European Commission launched Covenant of Mayors 

(CoM) initiative where thousands of European cities and regions commit to reducing their 

carbon by preparing and executing Sustainable Energy and Climate Acton Plan. When 

preparing the current Integrated Energy and Climate Plan (IECP) of Asenovgrad Municipality 

to form Part VI of the PIDM, the guidelines and templates provided by CoM were used to 

streamline the planning process and unify the formats of the planning documents.  
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Vision: 

 

For this purpose, municipal authorities have been working and taking respective actions since 

2011 when Asenovgrad signed the Covenant of Mayors and adopted Sustainable Energy Action 

Plan (SEAP) that have been implemented until the year 2020. In addition, the municipality 

adopted and implemented Integrated Plan for Urban Development and Regeneration (IPUDR) 

for the years 2014-2020 where measures have been implemented contributing to the energy 

transition and carbon neutrality of the municipality. Currently Asenovgrad is being part in 

SmartEnCity Project under the European Union Horzon2020 Framework Programme and the 

municipality adopted the vision of Smart Zero Carbon City using the methodology for 

sustainable energy planning. Within SmartEnCity project the experience of lighthouse cities is 

assessed, specific solutions and their applicability to the local conditions are reviewed, and 

potential to contribute to the mid and long term targets of the municipality are taken into 

account.  

 

Commitments 

The current IECP (part VI of the Plan for Integrated Development of the Municipality) is based 

on the above presented strategic documents and already taken action with the main aim to set 

up the path toward climate neutrality by the year 2050.  

The main sectors identified that will contribute to the vision and mid-term target are: energy 

efficiency in buildings (public and private), energy efficiency in street lighting, utilisation of 

available renewable energy potential for biomass and solar PV, construction of bike lanes and 

introduction of e-transport, introduction of City Information Open Platform (CIOP) and gradual 

digitalisation of the municipality.  

 

 

Asenovgrad Municipality have a long-term 

goal to become a carbon-neutral city by 

the year 2050. 
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Methodology 

Baseline calculations for Asenovgrad show that the major share of energy consumption on the 

municipal territory is contributed to the private sector, industries and households, therefore 

special emphasis is put on inclusive and effective stakeholder involvement and in particular on 

citizen involvement actions. For this purpose, within SmartEnCity Project a specific 

methodology was developed and is being applied by Asenovgrad in its Integrated Energy and 

Climate Planning Process. Following is a description of main elements of this methodology 
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The above presented methodology has been used in the integrated energy and climate planning 

process f Asenovgrad Municipality.  

Status and Challenges 

The foresight experience in Asenovgrad is based on the existing policy documents (SEAP and 

IPUDR) with the main aim to update and enrich them according to the results of scenario 

formulation process, with priority areas and concrete projects that help to reach the foreseen 

targets by the year 2027, to formulate a long term vision of the municipality till 2050 and finally 

to include the resulting Integrated Energy and Climate Plan (IECP) included as Part VI of the 

PIDM of the municipality. As a result of the process four main priority areas have been 

identified, and concrete projects will be formulated to help deliver results and reach targets.  

Foresight Taskforce 

A specific task force was created to coordinate the efforts of the foresight process in 

Asenovgrad, to perform the tasks related to Integrated Energy and Climate Planning and its 

implementation, to ensure proper stakeholders involvement, to deliver the IECP to form part 

VI of the PIDM, as well as to develop a road-map with concrete projects that will guide the 

SmartEnCity replication according the potential for energy efficiency and renewable energy 

sources in the municipality.   

The task force includes: 

 Sofia Energy Centre (SEC)– responsible for overall coordination and execution of 

scenario process and workshop, for formulation of proposals in collaboration with 

Asenovgrad Municipality for concrete projects in the identified priority areas and for 

the deliverance of the IECP to be included in PIDM; Two experts from SEC have been 

involved in the relevant tasks. 

 Asenovgrad Municipality – responsible for promotion of the process, workshop 

organisation and attendance, for the final decision about concrete projects in the 

identified priority areas and for contribution to the IECP and its inclusion as Part VI in 

the PIDM too be voted in the Municipal Council. Two experts from Asenovgad have 

been involved in the relevant tasks  

The task force meets regularly to report on the achievements and discuss future developments. 

Members of the Task Force participate in SmartEnCity project and network meetings to present 

the status, achievements and barriers met, as well as future actions of Asenovgrad Municipality 

on its way to sustainability, as well as to hear and discuss on the lighthouse experience and 

implemented solutions in order to assess their suitability to the local conditions and potential 

inclusion in the Integrated Energy and Climate Plan and the respective Roadmap 2021-2027.  
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SWOT Analysis 

SWOT analysis was done based on the current status, available potential and future priorities 

related to sustainable energy in Asenovgrad Municipality and on the basis of its results and 

the discussions with the stakeholders the three main scenarios were formulated. 

SWAT Analysis  

Area Strength Weaknesses 

Energy Significant local RES potential 

especially biomass/biogas and solar  

Share of renewables in energy 

consumption higher than Bulgarian 

average.  

Significant progress in energy 

retrofitting of buildings both private 

residential and public municipal 

Availability of local funding 

schemes 

Lack of district heating network 

High share of space heating based on 

electricity 

High energy intensity of housing, 

economy and living environment; 

Poor energy efficiency and indoor 

climate in housing and in public 

buildings 

Transport Asenovgrad in a compact city and 

getting around is easy 

Efforts to promote public transport 

and walking 

Lack of bicycle infrastructure 

Preferred transport means is car 

Transport planning favours cars. 

ICT Availability of providers and 

technical expertise 

No ICT based solutions in buildings 

or transport 

Governance Municipality open to sustainability 

Experience in sustainable local 

planning and realisation of concrete 

sustainable energy projects  

Limited own funding in municipality 

for sustainability actions 

Citizens’ low level of trust towards 

new initiatives 

Lack of cooperation between the city 

government and service providers 

 

Area Opportunities Threats 

Energy Higher RES share in local energy 

mix  

Promoting distributed and integrated 

energy production 

Increased use of conventional fuels 

(natural gas) in energy production.  

Additional costs for balancing the 

power network due to using solar and 

wind energy.  
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Further implementation of energy 

retrofitting of buildings  

Promoting renewable energy, 

including wind and solar energy 

Poor quality of retrofitting works 

Inability to stop the growth of energy 

consumption.  

 

Transport Increasing the attractiveness of 

public transport (e.g. optimizing the 

lines, better connecting various 

areas). 

Promoting resource-efficient 

transport modes like walking and 

cycling  

Enlarging of pedestrian areas in the 

city 

Continuously increasing number of 

private cars  

Using a personal car is too convenient 

to consider public transport. 

 

ICT Introduction of ICT solutions in 

buildings and transport 

Introduction of  City Information 

Open Platform (CIOP) and 

municipal e-services  

Global threats and instabilities in the 

ICT sector, data and privacy 

concerns, cyber attacks.  

People don’t trust new technology – 

low public acceptance of new 

solutions 

Governance Municipality labelled as a smart city  

More efforts in sustainability leading 

to carbon neutrality in the long run 

Raising citizens’ awareness of 

energy consumption and resource-

efficient transport 

Young people leaving Asenovgrad.  

Ageing and decreasing population, 

less tax payers 

Rise in consumption 

Insufficient change in people’s 

behaviour 
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Stakeholder Involvement 

Stakeholder involvement is important for preparing a feasible and inclusive IECP, and specific 

actions have been implemented as part of the Asenovgrad integrated planning process, such as 

stakeholder involvement workshops to present the process and its outcomes and to discuss and 

collect broader views on the future scenarios for sustainable development of the municipality. 

To this end, a Scenario Workshop was held by Asenovgrad Municipality on 16 May 2019 as 

part of the core activities of Asenovgrad Integrated Energy and Climate Planning Process. The 

main aim of the workshop was to bring together local stakeholders and discuss with them the 

current status and future priorities of the “Integrated Plan for Urban Regeneration and 

Development” of Asenovgrad in order to formulate different scenarios for its update.  

The discussed priorities in the energy part of IPUDR were as follows: 

 Utilisation of local biomass potential especially in view of availability of agricultural 

biomass and biogas as one of the participants was an agricultural cooperative growing 

cereal crops and breeding pigs.  

 Utilisation of PV and wind potential; 

 What projects and financing mechanisms are best fitted to utilize the local biomass 

potential;  

 Continuation of efforts for refurbishment of remaining public building stock and private 

residential buildings and coping with the backlog of applications;  

 Financing mechanisms available for above priorities- operational programmes 

providing funding for agricultural cooperatives; and available funding for energy 

refurbishment and RES utilisation in private residential buildings.  

After the discussion the workshop ended with the agreement that if there were more 

considerations on the topics they would be sent via e-mail to the SmartEnCity contact person 

in Asenovgrad Municipality. 

The outcomes and conclusions of the Scenario Formulation Workshop complemented with data 

of the energy consumption baseline as well as the experience of lighthouse cities and 

implemented proven solutions that match local needs, formed the basis of the IECP of 

Asenovgrad.  

It has been decided to hold more stakeholder involvement workshops related to the 

implementation of the IECP in the course of the coming years but given the uncertainty 

presently posed by COVID-19, the concrete timeline of those workshops will be determined at 

a later stage.  
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Setting up the baseline  

Within SmartEnCity activities cooperation between Sonderborg and Asenovgrad has been 

established for the establishment of Asenovgrad baseline. This collaboration included the 

involvement of partner ProjectZero (DK) effort for collection of energy related data for the 

municipality, its processing with Energy Balance Model (EBM) provided by partner PlanЕnergi 

(DK), data interpretation and establishment of baseline energy consumption of the municipality. 

The years for which data was obtained and baseline consumption established are 2007, 2011 

and 2015. It gives information on how the energy consumption of the municipality had 

developed in time and provides reference points for the future targets in energy savings, 

renewable energy utilization and associated CO2 savings. The year 2011 is used as a reference 

year for energy consumption and for the CO2 emissions reduction goals in the future. The units 

of measurement used in the EBM are in TJ and tonne (t) while the data that was not in the 

corresponding units was converted to match the units used in the model. Various sources have 

been used to collect the data required for the energy balance of Asenovgrad such as local energy 

suppliers/producers, e.g. local electricity distributor EVN and local hydro-power plants, natural 

gas distribution company, etc. Other sources include consulting documents with data regarding 

different sectors in the municipality (SEAP, NSI, etc.) and a literature review.   

Energy and transportation systems  

The energy system of the municipality consists of electricity distribution network owned by 

EVN, gas distribution network, district heating network and local heating systems. There are 

two hydropower stations on the territory of– Asenica 1 and Asenica 2 which feed their 

electricity production into the national grid, while the inhabitants are receiving electricity from 

the national grid through the local distribution network operator – EVN. A district heating plant 

existed with capacity 2 MW that was operated by EVN, District Heating Plovdiv-South but 

since 2012 is no longer in operation. There is a gas distribution system in the city of Asenovgrad 

supplying natural gas to households, municipality buildings and industries for heating, cooking 

and industrial processes. The gas distribution network covers only the territory of the city itself 

so not all settlements in the municipality are in the grid (data from the SEAP).  

Regarding transportation, there is one railway line passing through the municipality which 

connect it with the town of Plovdiv (the second biggest town in Bulgaria and major hub) and is 

used mainly by commuters. There are several bus connections as well a motorway going 

through Asenovgrad, connecting it with Plovdiv and further on with the capital of Sofia. The 

road transportation is considered relatively high emitter of CO2. (data from the SEAP) 
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Energy Efficiency potential  

Energy consumption  

The energy consumption of Asenovgrad for the years 2007, 2011 and 2015 is presented 

below (data from SEAP and ProjectZero data collection) 

Consumption 2007 (TJ) 2011 (TJ) 2015 (TJ) 

Electricity 1 412  1 380 1 276 

Heating, of which 288 451 360 

Natural gas boiler, Individual 20 49 42 

Natural gas boiler, Municipality 

buildings 

15 39 29 

Natural gas, Business 38 146 78 

Natural gas, District Heating boiler 3 5 - 

Oil-fired boiler, Municipality buildings 3 3 2 

Wood boiler, Municipality buildings 1 1 1 

Coal boiler, Municipality buildings 1 1 1 

Wood stove/boiler, Individual 207 207 207 

Total: 1700 1831 1636 

It can be seen from the above data that the energy consumption of the municipality decreased 

by 11 % between 2011 and 2015 which indicates that the projects planned and implemented in 

the SEAP and the other relevant strategic plans have positive impact over the energy efficiency. 

However, in order to meet the ambitious targets set in the present Integrated Energy and Climate 

Plan, more efforts are needed in all sectors with significant potential.  

Fuel consumption in the transport sector of Asenovgrad for the years 2007, 2011 and 2015 is 

presented below: 

Transport sector consumption 2007 (TJ) 2011 (TJ) 2015 (TJ) 

Cars, diesel  62 72 84 

Cars, petrol  49 57 66 

Cars, Natural gas  105 123 144 

Busses  2 3 3 

Trains  9 7 4 

Cargo vehicles  226 328 434 

Tractors  105 105 105 

Aircrafts  80 70 65 
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Total 638 765 905 

It can be seen that the fuel consumption has been growing steadily so measures in the transport 

sectors should be implemented to divert this tendency, for example bike-lanes introduction and 

e-vehicle promotion in the municipality.  

Private residential building stock (NSI data) 

Year  Housing units  

(number) 

Utilizable area  

(m2) 

Of which residential 

area (m2) 

2011 23898 1645863 1065537 

Given the size of the private residential building stock it has been calculated that refurbishment 

of private residential buildings will require 164 MEuro (at 100 E/m2 investment) to achieve 45 

% of energy savings. If deep renovation is targeted which means 70 % savings for which 

research show that at least 300 E/ m2 investment is necessary, then the required investment 493 

MEuro. 

CO2 emissions per capita of Asenovgrad (data from EBM)  

CO2 emissions 2007 (t) 2011 (t) 2015 (t) 

Total emissions  371 000 382 000 363 000 

Emissions per capita 5.6 6.0 5.8 

It can be seen from the above data that there is some reduction of the CO2 emissions between 

2007 and 2015 but there is much more effort needed especially in the refurbishment of the 

private residential building stock where there is a big potential for energy savings and emission 

reductions as well as implementation of renewable energy sources with high potential in the 

municipality such as solar PV and biomass.  

Renewable energy potential (data from the SEAP)  

Solar energy: The average solar radiation of Asenovgrad is around 2150 hours and the 

available solar radiation is approximately 1,500 kWh/m2 (0.0054 TJ/m2) yearly. Assessments 

show that there is between 30 MW and 60 MW solar capacity to be utilised for PV and solar 

thermal installations on the rooftops of buildings and on the ground.  

Wind energy: The potential wind capacity on the municipal territory is assessed be 250 MW. 

Most of it is on the mountain terrains which makes it difficult to tap while the  areas where 

wind could be easier utilised showed wind speed below 6 m/s. However, further research on 

utilisation of smaller wind turbines could lead to electric generation from wind in the future.  

Biomass: Asenovgrad has developed agriculture consisting mainly of cereal crops, technical 

crops (tobacco, sunflower and peanuts), vegetables and grape vines. Therefore, most of the 
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biomass potential comes from agricultural waste assessed at 5,932 MWh (0.0214 TJ) yearly. 

The local utilisation of wood is limited as the available potential resources represent only about 

17% from the total forest area in the municipality, the rest falls in protected areas.  Potential 

source of biogas is livestock breeding which is also present in the area. The potential for energy 

from biogas has been estimated to be at least 1,725 MWh = 6.21 TJ yearly.  

Following the above RES potential data, the most promising investments to be considered for 

the integrated sustainable planning of Asenovgrad are rooftop PV installation (both on 

municipal and on private buildings) and RES partnerships for the utilisation of agricultural 

waste and biogas from animal breeding.  

Scenario Development 

Within SmartEnCity activities and cooperation several scenarios for the energy balance of the 

Municipality have been prepared by ProjectZero/PlanEnergie showing how different priorities 

and measures affect the energy related data of the municipality. Based on that and on the 

foreseen future priorities and goals, the workshop concluded three main scenarios. Following 

is the scenario matrix  

 

Scenario 1: Optimistic scenario. 

The available local biomass RES potential is utilized to the maximum extent which combined 

with the refurbishment of local building stock (both public and private residential) will lead to 

reduction of CO2 emissions resulting in carbon neutrality of the municipality. Given the size 

of the private residential building stock and the calculated requirements in terms of investment 

between 164 and 493 MEuro to achieve 45 % of energy savings and minimum 70 % savings 

respectively, as well as incorporation of renewable energy in buildings, for this scenario to 

materialize it is needed to work much harder to increase awareness of local stakeholders about 

High awareness

Reliable technologies

Availability of funds

Low awareness

Non-reliable technologies

Lack of funds

Increased 

Carbon Footprint

Zero Carbon 

Development

Scenario 1Scenario 2

Scenario 3
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climate change and the way it is affected by development and consumption, to make a good 

business case of sustainable energy projects and/or secure funding to utilize all available RES 

and energy saving potential. Given the amount of time and resources needed it is viewed as a 

long-term vision till 2050 rather than a realistic development up to 2027.  

Scenario 2: Municipality preferred scenario till 2027 

Reduction of CO2 emissions by 28 % compared to baseline year 2011 which is expected to lead 

to 4,3 t/inhabitant of annual CO2 emissions. This is the preferred scenario for the short-to-

midterm actions as it reflects the current level of awareness of local stakeholders, the priority 

areas for sustainable development of the municipality and the availability of funds to finance 

concrete projects and actions which is viewed as a main challenge both by the municipality 

itself and by the local stakeholders – businesses and citizens. A major challenge will be to prove 

energy efficiency as good business case especially when it comes to deep renovation of 

buildings where paybacks can go to 15-18 years.  

Preferred scenario 

 Reduction of current CO2 emissions by 28 % compared to baseline year 2011, to be 

achieved by; 

 30 % increase of energy efficiency including in public and private housing, in 

industry, and in street lighting  

 20 % decrease of energy consumption; 

 25 % of RES share in the energy mix of the municipality; 

 16,7 % utilization of local biomass potential. 

 Increase of renewable energy production and utilisation in both public and 

private sectors  

 Increase of efficiency in the public transport (Asenovgrad Municipality, 2013) 

Scenario 3: Business as usual scenario 

If no additional efforts are put in sustainable energy actions, the energy data of Asenovgrad 

Municipality will float around its current level: 5.8 t/inhabitant CO2 emissions, total energy 

consumption of 3078 TJ or 855 GWh per annum and 13,2 % utilisation of local biomass 

potential. This is viewed as the least preferred option as the municipality have always been 

aware of the need for actions to reduce energy consumption and mitigate climate change, and 

has been proactive in sustainable energy planning and implementation. However, given the rise 

of consumption due to the economic development and the fact that young people who are much 

more aware of the climate change challenge, tend to leave Asenvgrad, this scenario cannot be 

excluded as an option for the future development of Asenovgrad Municipality in spite of the 

efforts taken by the local authorities.  
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“Master” scenario 

After discussions with the stakeholders and internally in the municipality on the above three 

scenario, the chosen Master scenario is the second one representing reduction of current CO2 

emissions by 28 % compared to baseline year 2011, which means reaching 4,3 t/inhabitant of 

annual CO2 emissions. This scenario has been put as a basis for the current IECP of Asenovgrad 

Municipality, which has to be approved by the municipal authorities by the end of 2020.  

Strategies and decisions 

As a result of the planning experience priority areas and potential projects for sustainable energy 

actions have been identified to form the basis of the Asenovgrad IECP Roadmap 2021-2027 

where concrete projects are presented together estimated investments, tentative funding sources 

and time-line for implementation. Asenovgrad IECP Roadmap 2021-2027 is attached to the 

present document in xls form as Attachment 1.  

Following is an outline of the priority areas identified. Respective potential projects have been 

included in Asenovgrad IECP Roadmap 2021-2027 (attached).  

Priority areas:  

 Energy efficiency in buildings: public building stock and private residential buildings; 

 Involvement of households in further activities for private building refurbishment; 

 Utilization of local biomass potential especially in view of availability of agricultural 

biomass and biogas.  

 Establishment of rural-urban RES partnerships with neighboring rural municipalities for 

utilization of biomass 

 Involvement of local industries/cooperatives in activities for RES utilization especially 

targeting agricultural biomass 

 Utilization of PV potential; 

 Follow-up of CIOPs developed in Tartu and Sonderborg within SmartEnCity and 

review of its suitability to Asenovgrad conditions with the main aim of CIOP 

introduction and digitalization of the municipality; 

 Available funding sources - operational programmes providing funding for agricultural 

cooperatives; and available funding for energy refurbishment and RES utilization in 

private residential buildings.  

 Development of methodologies and tools for citizen engagement in the implementation 

phase 
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 Development of methodologies and tools for monitoring and verification of 

implementation results 

 Measures for mitigation and adaptation to climate change and protection from disasters. 

The above listed priorities and investment projects identified will contribute to climate 

mitigation and CO2 emission reduction targets as well as to the energy transition to zero-carbon 

development of the municipality.  

 

SmartEnCity SmartEnCity lighthouse solutions to be replicated 

In addition to the above presented projects there are a number of city solutions implemented by 

SmartEnCity lighthouse cities Vitoria-Gasteiz, Tartu and Sonderborg, which have been 

investigated and accepted as suitable for Asenovgrad local conditions, and which will be 

additionally considered for implementation if funding opportunities arise. Following is the list 

of these solutions: 

Vitoria-Gasteiz. Coronación neighbourhood, Basque Country, Spain 

Coronación SmartEnCity (SEC) European Project is a public-private partnership innovation 

project in urban rehabilitation and revival at the neighbourhood level, in which the final 

beneficiaries of the project are the people who live in the neighbourhood and who contribute 

also with a percentage of the expenses of the rehabilitation. The general project is divided into 

5 main areas:  

1) Complete rehabilitation of the surrounding housing area  

2) Neighbourhood heating system with biomass: District Heating (DH) for heating and DHW 

3) Redevelopment of public space  

4) Sustainable mobility actions: electrification of service vehicles and implementation of a 

new intelligent electric bus line  

5) ICT Platform: Urban Management System and open platform for users.  

Asenovgrad is specifically interested to replicate upon availability of funding the construction 

of biomass heated DH plant to supply a number of buildings with district heating (DH) and 

domestic hot water (DHW) in view of the existing DH network in Asenovgrad which is not 

operational but can be used as a basis for similar solution which will significantly decrease the 

construction costs. As the DH network in Asenovgrad is owned by DH Plovdiv EVN, further 

activities will involve discussions with the owner and investigation of their potential interest in 

such investment project.  

Tartu, Estonia 
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The following measures have been applied in lighthouse city Tartu: 

 Tartu retrofitting package. The main idea of retrofitting activities in Tartu is to turn the 

Soviet-time “khrushchyovkas” into “smartovkas” buildings that offer an energy-

efficient and high-quality living environment to the pilot area residents.  

 District cooling system that uses residual heat. A new district cooling system was 

installed in Tartu’s pilot area buildings involving a heat pump that produces heat for the 

district heating system by using residual heat from cooling. 

 Reusing old EV batteries. Tartu has quite a large electric taxi fleet and seeks to 

repurpose these EV batteries by developing an energy storage solution that allows to 

partially recharge electric taxis with renewable energy that is produced on-site with PV 

panels. 

 Public bike sharing system As an additional mobility solution that the City of Tartu 

funded itself, an electric bike sharing system was set up, including 69 parking locations 

spanning across the entire city for maximum use and comfort.  

 Gas buses in the whole city. The City of Tartu has purchased 64 brand new biogas buses 

to serve the public transportation network – this is a major step towards the goal of 

making public transportation 100% based on gas in Tartu.  

 Smart home solution. In addition to the retrofitting package that will see Tartu’s pilot 

area buildings fully renovated, the apartments will be supplied with a smart home 

system that connects to the Cumulocity cloud platform and enables data exchange and 

monitoring. 

 LED lights with smart controllers. A smart street light control system that is based on a 

wireless mesh technology is now installed in more than 320 new LED street lights in 

Tartu, including a number of detectors and sensors. 

Asenovgrad is specifically interested to replicate upon availability of funding the LED lights 

with smart controllers for its street lighting systems, and smart home system connected to the 

cloud platform enabling data exchange and monitoring. 

Sonderborg, Denmark 

The following measures have been applied in lighthouse city 

 New biogas buses and biogas filling stations. As a zero-carbon mobility solution, a 

considerable number of new energy-efficient biogas-fuelled buses were deployed in 

Sonderborg, while each of the buses is able to carry bikes on board for a combined trip.  

https://smartencity.eu/about/solutions/public-bike-sharing-system-tartu/
https://smartencity.eu/about/solutions/smart-home-solution-tartu/
https://smartencity.eu/about/solutions/led-lights-with-smart-controllers-tartu/
https://smartencity.eu/about/solutions/led-lights-with-smart-controllers-tartu/
https://smartencity.eu/about/solutions/led-lights-with-smart-controllers-tartu/
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 Citizen engagement program is part of Sonderborg’s official strategy to become a zero-

carbon emission community by 2029, a citizen engagement program has been 

developed for involving citizens and local housing associations in retrofitting activities. 

 Sonderborg retrofitting package In Sonderborg, a total of 7 social housing departments 

will be fully retrofitted to reduce energy consumption, improve indoor climate and 

support Sonderborg in becoming a carbon-neutral city in 2029. 

 Public electrical vehicle charging points. In total 31 EV chargers  have been installed in 

the Sonderborg area. The implementation of public electrical vehicle chargers not only 

increases the available infrastructure but also serves as a awareness raising point in the 

city. 

 PV cells with battery storage in housing associations. The combination of solar cell 

plants with a battery storage solution forms a reasonable alternative to feeding the 

produced electricity into the public grid. 

 Sonderborg ICT Platform. Sonderborg's long term vision is to build a Digital Ecosystem 

for city data and services by integrating various data inputs and sensor systems together 

into one City ICT Platform, where anyone could add their own Value Services and 

integrate them into the provided city platform. 

Asenovgrad is specifically interested to replicate upon availability of funding the ICT Platform 

for city data and services by integrating various data inputs and sensor systems together into 

one City ICT Platform, and also PV cells with battery storage on buildings both public and 

private residential.  

 

Attachment: Asenovgrad Integrated Energy and Climate Roadmap 2021-

2027 (in Bulgarian language) 

  

https://smartencity.eu/about/solutions/citizen-engagement-program-in-sonderborg/
https://smartencity.eu/about/solutions/retrofitting-sonderborg/
https://smartencity.eu/about/solutions/public-ev-charging-points-sonderborg/
https://smartencity.eu/about/solutions/pv-cells-with-battery-storage-in-housing-associations-sonderborg/
https://smartencity.eu/about/solutions/sonderborg-ict-platform/
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Summary of Attachment 

Asenovgrad Integrated Energy and Climate Roadmap 2021-2027 

The Roadmap is an integral part of Asenovgrad Integrated Energy and Climate Plan and 

includes 52 investment projects with total indicative investment of 28.3 MEuro. It is organised 

in an Excel file with six Excel sheets according to the sector of the project. These are: Energy 

Efficiency, Renewable Energy Sources, Transport, ICT, Climate Adaptation and Disaster 

Prevention, and Soft Measures (like citizen engagement, promotional campaigns, etc.). Each 

project is listed in the respective sheet with its name, indicative investment, indicative time-line 

and intended financial source(s). Following is the projects’ breakdown: 

 Under “Energy efficiency” there are eight projects foreseen with total intended 

investment of 14.26 million Leva (about 7,2 MEuro) among which are projects for 

renovation of public building stock (educational, health, social, administrative, sports 

buildings) and private residential buildings as well as street lighting improvement.  

 Under “Renewable Energy” there are eight projects foreseen with total intended 

investment of 1.73 Million Leva (about 900 thousand Euro) among which are 

integration of RES in public and private buildings, agricultural biomass utilization for 

energy purposes, wastewater sludge utilization for energy purposes.  

 Under “Transport” there are four projects with total intended investment of 460 

thousand Leva (about 235 thousand Euro) among which construction of bike lanes, 

electric vehicle charging stations, electric vehicle purchase for the municipal fleet and 

blue parking zone enlargement. 

 Under “ICT” there are two projects with total indicative investment of 500 thousand 

Leva (about 255 thousand Euro): one for e-government introduction in the municipality 

and one for digitalization of municipal data and CIOP introduction.  

 Under “Climate Adaptation and Disaster Prevention” there are sixteen projects with 

total indicative investment of 38.22 million Leva (about 19.5 MEuro) among which are: 

riverbeds’ clean-ups and corrections, separate collection of municipal waste, forestation 

measures, biodiversity measures, early detection and signaling of forest fires and floods, 

etc. 

 Under “Soft Measures” there are fourteen projects with total indicative investment of 

225 thousand Leva (about 115 thousand Euro) among which are promotional campaigns 

for separate collection of municipal waste, for RES utilization, for biking and walking 

in the town, specific campaigns for children on biodiversity and forestation, circular 

economy promotion, capacity building of municipal staff, etc.  
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1 INTRODUCTION  

This document presents the LECCE Integrated Energy Plan (IEP), completed with City Action Plan for the period 
2020 – 2030. Lecce started its journey to reduce its greenhouses gases (GHG) emission in 2014, when the 
Municipality approved the Sustainability Energy Action Plan (SEAP) within the Covenant of Mayor Programme. 
The baseline considered within the SEAP refers to 2007 year. Nowadays Lecce is fully committed to reach the 
next important step: the reduction of 40% of GHG emission (compared to 2007 data) within 2030.  

This document has been created thanks the participation of LECCE Municipality and, in particular, of the Public 
Works and Energy Policy Department, to the European Project SmartEnCity (Grant Agreement no. 691883), 
whose vision is to create Smart Zero Carbon Cities that are more sustainable and inclusive, improve citizens’ 
quality of life, create jobs and wealth, and offer equal growth opportunities. 

The IEP main goals are dual: from one side to define specific strategic lines with specific and defined actions to 
be taken in order to reduce environmental footprint of LECCE as a whole; from the other side to coordinate the 
Municipal Offices and all Public and Private Stakeholders in order to maximize the positive consequences of this 
shared process for making Lecce a Smart City. 

One of the best definitions of Smart City is the following one1: 

A Smart City is a city well performing in 6 characteristics, built on the ‘smart’ combination of endowments and 
activities of self-decisive, independent and aware citizens: Economy, Mobility, Governance, Environment, People, 

Living.” 

In the course of the years the social and economic frameworks are deeply changed and new factors appeared 
and increased their impacts on the territory: the sustainability (not only economical but also environmental and 
social) to City developments, the urban regeneration, the changes in relationships and new opportunities linked to 
ICT technologies.  

This document describes how Lecce will reduce its GHG emissions, based on a cooperation of more than 50 
people working in specific areas (Municipal Departments, companies, research centers, universities, sectorial 
associations, civil organizations, etc.) along the 2019 and 2020. The sustainability journey is based on four areas 
of intervention: Energy, Mobility, ICT and Governance. 

These are not exclusive areas but the most important defined in SmartEnCity project and can be complemented 
with other projects and initiatives of the Municipality. But this will require a greater effort of interdepartmental 
coordination and the exploitation of synergies that may result from this process. The IEP has been prepared 
jointly by the Public Works and Energy Policy Department of LECCE Municipality and RINA Consulting S.p.A. as 
partner and main consultant of Lecce within the project’s consortium. 

Beyond main objectives of become a Smart City, LECCE would act as a frontrunner in this topic among mainly 
South Italian Cities in order to inspire them in activating this process for leaving to new generations a better world. 
The Lecce Smart City can become a case study for public administrations as well as for the private sector moved 
to the intention to invest on the territory in green actions and projects.  

  

******* 
1 Centre of Regional Science at the Vienna University of Technology, the Department of Geography at University of Ljubljana 

and the OTB Research Institute for Housing, Urban and Mobility Studies at the Delft University of Technology, 2007 
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2 OBJECTIVES 

The main goal of LECCE is to update the existing SEAP through the preparation of the Integrated Energy Plan, 
which defines the energetic strategies of the City across the different areas for the period 2020 – 2030. Then a 
more detailed Action Plan will be defined for the period 2020 – 2025, for the most promising options.  

The Integrated Energy Plan is a bucket of energy-oriented initiatives related to Energy, Mobility, ICT and 
Governance, which pursues the common outcome of reducing City environmental footprint and the achievement 
of the socio-economic development goals of the city: the target is the CO2 reduction of at least 40% within the 
2030. It is in line also with the Integrated National Plan for Energy and Climate (PNIEC) objectives, which 

foresees a reduction of energy consumption in Italy of 43% within the 2030, compared to 2007 values2.  

The initiatives proposed in the IEP try to answer the specific needs of the municipality enhancing its strengths 
through the identification and promotion of opportunities in the field of economic growth, social development and 
minimizing the environmental impact through an optimal management of resources. The actions proposed have 
been defined in cooperation among all the stakeholder in order to have a Plan, whose contents are already 
agreed and so the described actions could be more easily put in practice. 

Besides the definition of the Smart City goals has been a pillar in the adopted process, in order to align the actors 
of the municipality: for doing this an assessment of the city of the actual situation has been the first step in order 
to have a detailed starting point baseline, on which better detailing the actions for maximizing the results of 
carbon footprint reduction.  

2.1 WHERE ARE WE NOW 

A clear overview of LECCE Municipality actual framework has been crucial as a first step toward the definition of 
the strategic actions included in the Integrated Energy Plan. In order to obtain an accurate picture of the City 
baseline, a deep data collection activity was conducted consulting both the most updated existing documents and 
all the open data available online. Lecce Energy Balance of 2016-2017, 2017-2018 and the Sustainable Action 
Plan (SEAP) of 2014 were the main documents analyzed at this research stage with a focus on the SEAP, that 
was particularly used as reference to conduct further studies considering all its included information and data. The 
SEAP planned actions were divided by the main sectors characterizing the IEP (Energy, Mobility, ICT and 
Governance) and were examined by LECCE Municipality task force to understand which ones have been realized 
at present. LECCE Municipality Open Data website, as a big and updated repository of all the City easily 
accessible data, allowed to refine the information found in the documents previously analyzed, thanks also to the 
data obtained from all the different municipal field offices contacted. 

Considering all the information collected for the different sectors, a clearer portrait of LECCE Municipality was 
built according to the socio-economic situation, Governance, city plans and regulations, energy supply network, 
transport and mobility, ICT-urban infrastructure and citizens and stakeholders’ involvement. 

2.1.1 The Municipality and the baseline definition  

LECCE Municipality is a provincial capital that covers an area of 238,39 Square Km, with an increasing but also 
aging population of 96.534 inhabitants (DATI ISTAT 2019). It has now the highest median disposable income of 
all the other municipalities in Lecce province and an economy based mainly on agriculture, craft (papier-mâché), 
food farming, building and tourism, with a high rate of youth unemployment. LECCE is a city characterized 
essentially by slow pace and slow mobility, with neither big industries nor airports, but with a very lively heart 
related to the tourism that animate the Municipality especially during summer months. Despite the high energy 
consumption and CO2 emissions related especially to the electricity and fossil fuels for heating and cooling in the 
residential sector, the City is heading toward a clean energy production, improving the use of renewable 
resources with an increase number of photovoltaic installations. The massive greenhouse gas emissions are also 
greatly depending on LECCE mobility though, still based on not sustainable private vehicles and transport, a 
problem that is currently at the core of different actions promoted by the City to mitigate the mobility pollution’s 
effects. Some very important choices have been made during the past years by LECCE Municipality in order to 
improve the citizens’ quality of life, concerning above all the enhancement of the information and communication 
technologies. LECCE Municipality Open Data website is now an easy way for all the citizens to have access to 

******* 
2 https://www.enea.it/it/seguici/pubblicazioni/pdf-volumi/2019/raee-2019.pdf 
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the public data made available by the Municipality, with the aim of create a more and more transparent 
administration, ready to answer the citizens’ requirements. Furthermore, the free Wi-Fi has been developed all 
over the city and there are several loan points for public bicycles and electric scooter too. Nevertheless, there is 
still room for improvement, with regard, especially, to the citizens involvement in public activities and initiatives, 
aimed at strengthen the awareness about all the topics related to make LECCE a better and smart city where to 
live in the near future.   

Considering the amount of data and information included in the SEAP of 2014 concerning the energy, mobility, 
ICT and Governance sector and referring to 2007, as base year, it was chosen to use the same year as the 

reference for all the analysis developed in the framework of this Integrated Energy Plan. The data3 from SEAP 
have been used as starting point for the Baseline Assessment, based on the methodology proposed by 
SmartEnCity project. The SEC approach foresee the evaluation of further contributions than SEAP and this is the 
reason why the Global Emission CO2 increases from 256.752 tons/year (source: SEAP Lecce, 2014) until 
405.897 tons/year (source: SmartEnCity Tool, 2019).  

The CO2 emissions in the baseline year 2007, based on the data collected and validated with the use of 
PlanEnergi Energy Balance tool (see Chapter 6.2), were 405.897 tons, subdivided per sector: 

✓ 36% Residential 

✓ 4,5% Public 

✓ 29% Private service/Tertiary 

✓ 14% Industry 

✓ 0,5% Agriculture 

✓ 16% Transport  

The total amount of  data is bigger that the value shown in the SEAP, because the data available in this document 
have been enriched with information that helped not only to split some of the aggregated data in more specific 
subdivided fields (i.e. the public electricity consumptions), but also to refine the knowledge of the sectors that 
were not considered in the 2014 SEAP document, as the industrial and agricultural.  

2.2 WHERE ARE WE GOING  

With the strong commitment of enhancing the quality of life through a sustainable urbanization and a green 
economy, LECCE Municipality task force worked developing a desirable and feasible future vision of the city 
within ten years, characterised by the following goal: 
 

“Reduce the CO2 emissions by 40%, compared to 2007, within 2030, starting from the enhancement of 
information and collaboration between different actors, all focused to overcome the barriers in the 

process of carbon reduction” 

The future scenario that represent LECCE in ten years has been commonly agreed by a big group, formed by the 
Municipality task force and several stakeholders representatives of different sectors (Energy, Mobility, ICT and 
Governance), during a dedicated foresight workshop, preceded by different activities and consolidated later with 
subsequent meetings organized within the project.   

In the next ten years LECCE is viewed as a really well managed and well-structured city with reduced CO2 
emissions, focused investments and a clean energy economy, thanks above all to the collaboration among 
stakeholders. The Municipality will be one of the main actors that will strongly promote and actively help to create 
a profitable collaboration among sectors, benefiting from this situation in all the governmental aspects related not 

******* 
3 SEAP provides for the 2007 a Global CO2 emission value of 256.752 tons/year. The split is here reported:  

• Public buildings: 8.533,0 MWh - 2.670,2 t – 1,1% 

• Buildings of tertiary sector: 173.557,3 MWh - 82.931,2 t – 22,1% 

• Residential buildings: 338.423,3 MWh - 99.320,8 t – 43,1% 

• Public lighting: 15.376,6 MWh - 7.406,5 t – 2% 

• Cars of the Municipality: 202,0 MWh - 52,9 t 

• Public transport: 7.831,0 MWh - 2.066,6 t – 1% 

• Private and commercial transport: 241.734,6 MWh - 62.303,5 t – 30,8% 
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only to the city planning, but also to the creation and the implementation of new solutions and services to improve 
the quality of life and the socio-economic environment of the city.  

The decarbonization of LECCE will be reached considering the carbon footprint as a priority and adopting more 
and more green public procurement rules and environmentally friendly policies. The Municipality will also invest in 
the promotion of information and instruction, as, especially the future generations, are recognized as great 
valuable resources to really make a change in the reduction of the CO2 emissions. The increase of people 
awareness will also have a strategic importance in the carbon reduction achievement by changing some old bad 
habits through participative initiatives and economic incentives.   

The profitable collaboration among stakeholders operating in different fields is considered of great value as a 
massive and fundamental change in LECCE actual situation, especially in order to streamline the legislation and 
the bureaucracy, allowing easier procedures that will accelerate the implementation of new and more renewable 
solutions. 

The path to make LECCE a “smart city” sustainable, inclusive, citizen-friendly and open to the new opportunities 
created by a cohesive policy, is long and challenging, but the preparation of this Integrated Energy Plan marks a 
crucial step toward the achievement of the aimed results. In this plan LECCE Municipality task force has defined 
strategic lines of intervention and several specific related key actions, more detailed in the following sections and 
in the Roadmap dedicated document. Energy, Mobility, ICT and Governance have been identified as the main 
strategic sectors where to massively intervene with focused actions, considering that they are the most important 
“smart” vectors to measure the impact of the planned projects in order to reach the set-out goals and the 
desirable future scenario.  

In the energy field the aim is to adopt greener participative solutions both enhancing the labor supply and 
financing the use of renewable solutions and technologies, with actions focused on energy savings in different 
sectors: plant and technologies (i.e. use of renewable sources and realization of a urban district heating grid); 
buildings (i.e. energy efficiency of public buildings and lighting) and society (i.e. creation of Energy Communities 
and promotion of awareness campaigns).  

For the mobility the planning concerns both the reduction of the CO2 emissions and the enhancement of the 
connections inside the territory, with actions related to the electrification of public and private vehicles, the 
development and promotion of new mobility services (i.e. car/bike sharing and car-pooling), the creation of an 
urban sustainable mobility in cooperation with the neighboring municipalities and all the interested entities. 
All the actions defined in the ICT – Information and Communication Technologies sector are focused on 
improving LECCE quality of life, by increasing the efficiency in the government’s management and in the 
monitoring activities toward the realization of a Smart Government. The innovative technologies should support 
and improve the work of the municipal offices, creating also new digital services for citizens. 
The creation of an Urban Clustering, strengthening the collaboration with other Municipalities to reach common 
objectives, is one of the most challenging aim of the Governance strategic axis of the IEP, beside the 
empowerment of the open administration and the promotion of initiatives related to creativity and social 
innovation. 
All the actions deepened in the following chapters have as a common denominator the aim of building a network 
of different actors that work together in synergy, focusing on common goals and bringing their expertise to 
guarantee the success of the process that should be called participative, as LECCE Municipality successfully 
experienced with the group of work that participated in the drafting of this Integrated Energy Plan. 
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3 IEP APPROACH 

The process for defining the Integrated Energy Plan has been performed through a stepwise process based on 
Regeneration Strategy and Foresight Methodology, developed in the framework of SmartEnCity Project. Lecce 
studied the experiences of Lighthouse cities and re-adapted the methodology according to its local conditions. 
The work done is described in the following sections, with a focus on the participatory step.  

The IEP has also the purpose to collect all the experiences of energy plans already activated by Lecce in the 
previous years, in order to finalize them in an interlinked and fully comprehensive process, where ideas, 
methodologies, data, results can be put into common factor. The main important ones are here described.  

3.1 LECCE BACKGROUND AND ONGOING PROJECTS: OPPORTUNITIES 
TOWARD THE DEFINITION OF A SMART CITY STRATEGY FOR THE 
CITY  

LECCE Municipality started its journey toward a low-emission and climate-resilient future in 2011 when it joined 
the Covenant of Mayors, the initiative promoted by the European Commission to involve the European cities in 
working for energy and environmental sustainability. Joining the Covenant of Mayor LECCE committed to prepare 
a SEAP: Sustainable Energy Action Plan, approved in 2014, that had, as focus, the reduction of the 
Greenhouse Gas (GHG) emission by 20%, compared to 2007, within 2020, through several strategic sustainable 
actions. All the actions defined in the document had the aim to obtain an efficient and sustainable energy system, 
prioritizing energy savings and use of renewable resources, in order to reduce the consumption of fossil fuels and 
so the CO2 emissions. Several of the planned actions have been realized especially in energy and mobility sector 
since 2014, as detailed below: 

✓ Energy:  

• Renewable resources: installation of PV and solar thermal plants in Public Buildings (schools) 

• Public lighting: requalification of traffic lights and public lighting through the installation of LED lights 

• Sustainable buildings: measures to promote sustainable construction for private residential buildings 
(ITACA protocol) 

✓ Mobility:  

• Green vehicles: replacement of cars owned by the Municipality with electric or hybrid vehicles 

• Sustainable mobility: realization of a 46 Km cycle-footpath and improvement of the public transport with 
the construction of a 23 Km trolley-bus line. 

In order to fulfill the European Commission requirements related to energy and environmental sustainability, other 
several national and subsequent regional ordinances were adopted. The preparation of a Municipal Energy Plan 
is one of the actions required at municipal level for all the municipalities with more than 50.000 inhabitants, so in 
this framework, LECCE defined the Energy Balance in 2016, then updated in 2017-2018. The Energy Balance is 
a document that summarizes the energy system of a Municipality referred to a specific year, including all the 
information and data related to the consumptions, resources, flows etc. LECCE Energy Balance gives a picture of 
the Municipality concerning the energy environment, through the assessment of energy flows. This constitutes 
some of the input data to identify potential energy savings and strategic sectors where to intervene with actions at 
medium and short period. 

In the framework of the ordinances defined at regional level to promote the fulfilment of European Commission 
objectives in term of energy and environment, first Piano Casa (2009) and then Protocollo ITACA (2017) were 
adopted by LECCE Municipality as programs to promote energy efficiency in buildings. Piano Casa is a document 
prepared to promote investments in private buildings, especially concerning architectural and energy 
refurbishment, simplifying the bureaucratic procedures and including several measures to improve the quality of 
residential buildings. Protocollo ITACA defines, through specific guidelines, all the criteria to assess the 
environmental sustainability of public and private residential buildings, in order to classify them with scores based 
on their energy performances. Moreover, according to the national legislations (Law no. 10/1991, Legislative 
Decree no. 115/2008, Legislative Decree no. 192/2005, Legislative Decree no. 102/2014, etc.), Lecce has the 
important role of promotion of energy efficiency and use of renewable energy sources trough both the control of 
the quality of new buildings during the application phase for building permits and the verification of the buildings 
energy performance, that has to meet the minimum requirements defined by the relevant laws. 
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Lecce Municipality is also drafting the new “Municipal Building Code”, that has the aim to regulate the building 
methods at municipal level, taking into account some of the following topics developed in the subsequent actions 
of this document. 

LECCE Municipality took part in different European projects and it joined two projects related to smart planning: 
Wood Footprint and Planheat as described below.  

LECCE was involved as a project partner within the Consortium of the H2020 PLANHEAT project from 2016 to 
2020. PLANHEAT Consortium developed and validated an integrated and easy-to-use tool to support local 
authorities in selecting, simulating and comparing alternative low carbon and economically sustainable scenarios 
for heating and cooling. Together with Antwerp (Belgium) and Velika Gorica (Croatia), Lecce was selected as 
end-user of the PLANHEAT integrated tool, in order to test and validate the integrated H&C mapping and 
planning tool and to maximize potential for market uptake and replication. 

By using PLANHEAT tool, Lecce:  

✓ Rationalized the information available on H&C sector originally spread in different sources to mainstream 
the energy data collection/storage as well as the development of specific knowledge (i.e. GIS based tools); 

✓ Carried out analysis on the city H&C sector assessing the impact of both baseline and future sustainable 
energy scenarios (regarding both private and public sectors) thus creating synergies with the SmartEnCity 
project, considering that knowledge and information gained on H&C sector are particularly relevant for the 
preparation of the Integrated Energy Plan. The quantification of the impacts related to H&C scenarios as 
foreseen by the PLANHEAT tool (in terms of KPIs) empower the municipality to better assess the best 
scenario to achieve the savings targets set by IEP/SEAP/SECAP; 

✓ Created a “best practice case” and strengthen Municipality of Lecce technicians’ knowledge to promote 
energy planning relevance in Salento area and Puglia Region (as well as in whole Italy – connection with 
Covenant of Mayors). 

 

Figure 3.1: PLANHEAT tool: City Mapping Module - H&C demand distribution in Lecce Municipality 

LECCE Municipality joined Wood Footprint from 2012 to 2015, a project that had as a main objective the 
development of sustainable urban policies to support the manufacturer sectors. The project was financed by the 
URBACT II: European Territorial Cooperation program that promote the sustainable integrated urban 
development in cities, not only through facilitating the exchange of experiences and best practices between cities, 
but also helping them in the definition of Action Plans. LECCE, thanks to its Local Support Group formed by local 
administration, stakeholders, ONG and other associations, prepared its own Local Action Plan (LAP) as a 
combination of strategic choices outlined in order to promote a sustainable economy, sharing methodologies to 
requalify/reconstruct the industrial areas. LECCE Municipality, implementing and updating its role of policy maker 
in a “smart” framework, focused its LAP on Lecce-Surbo industrial cluster with actions aimed at: 

✓ increase the competitiveness of manufacturing sector and improve the general employment situation; 

✓ promote the investments to create new industrial clusters; 

✓ strengthen the appeal of the area to attract tourism. 

In order to move toward a sustainable and green mobility LECCE Municipality promoted, in 2014, the project 
“Lecce più sicura in bici e a piedi” – “Lecce safer by bike and on foot”, financed by MATTM (the Ministry for 
Environment, Land and Sea Protection of Italy) within the “Experimental national program of sustainable mobility 
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house-school and house-work”. This project promotes actions to increase low-carbon services and safer 
infrastructures for the citizens, estimating and monitoring the related environmental benefits. The main objective is 
to encourage a greener urban mobility by bike and on foot, especially involving young people and students with 
the organization of many ventures in several local schools. Among the numerous actions implemented within this 
project there are:  

✓ securing and maintaining the cycle and the pedestrian paths closest to the municipal schools, 
companies, services and attractions; 

✓ the implementation of the road safety education programs and the introduction of the eco–driving 
courses in every municipal school; 

Nowadays in the most of Lecce primary and secondary schools the non-profit association “Fiab Lecce Cicloamici” 
is teaching a class on “Biciclettando”, an educational course that includes the bicycle history, the drivers’ 
education, the rules of conduct, the skill tests and the practical maintenance of a bicycle. At the end of the project 
every student will receive the “Good Cyclist License” as an award for the objectives achieved. 

As another step toward a sustainable mobility LECCE Municipality joined, in June 2018, the “oBike” project: a 
worldwide service of station-less smart bike sharing, that gave all the citizens and tourists the possibility to use 
1500 bikes for travel around the city. The bikes could be easily rented via mobile application and they could be 
parked in any location all over Lecce. Beside the service was very popular and appreciated by the citizens, it 
lasted only until October 2018 before its dismission due to Singapore firm financial problems. However, the 
experience gave a positive feedback to the Municipality on how citizens could respond to new sustainable 
actions, in order to continue toward the implementation of other green mobility key measures. 

In the ICT field, during the past years, one of the most challenging and satisfying results was the development of 
the Open Data platform (OpenData Lecce) with a catalogue updated at 2018 and managed by a group of work 
“OpenData Operative Team (ToDo)” that includes both municipal’s and Chamber of Commerce’s officers.  This 
innovation is part of the actions identified by the Administration in order to create a Smart and Open Government 
characterized by transparence, participation and collaboration as main values. Connecting to Open Data website 
all the citizens can easily access, use and share several data concerning the Municipality (e.g. energy 
consumption dataset). In 2017, LECCE won the OpenGov Champion competition, organized by the Italian 
Prime Minister Office’s Department of Public Administration, with the aim to award the Italian public 
administrations for the adoption of measures inspired by the open administration principles. LECCE was awarded 
for its OpenData platform, having invested fruitfully in digital skills and digital intelligence. 

LECCE is keeping its focus on all the topics related to low-emission, green energy, environmental sustainability 
and smart government, looking more and more over the national borders at the European context and increasing 
its commitment thanks. not only to the past experiences, that involved the city and helped it to create strategic 
partnership relations, but also to new projects opportunities. In order to strengthen its aims to set up an organic 
reorganization of the city toward a smarter vision, through the integration and valorization of common solutions 
and actions within the three main sectors: economy, environment and government, LECCE Municipality keeps 
working to become a smart city.  

SmartEnCity Horizon2020 European project (2016-2021), that LECCE joined as Follower City, gives the 
opportunity, starting from the definition of this IEP with the related strategic actions, to drive the city to 
an improvement in quality of life by providing new and innovative actions for a sustainable and efficient 
use of natural resources and developing eco-friendly urban solutions in the energy, mobility, ICT and 
governance sectors.  

3.2 IEP APPROACH TO ACHIEVE THE GOALS  

The IEP of Lecce Municipality follows the methodology defined in the framework of SmartEnCity Project, mainly 
WP2 where a step approach has been defined.  The strategic phase at city level has as main objective the 
effective transition towards the Smart Zero Carbon City (SZCC). 
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Figure 3.2: Strategic stage overview 

The framework of this Strategic Stage consists of six steps delving on main activities to be performed at city-
planning level. The first step (1. ENGAGE) describes the foundation of a permanent local steering group 
(Local Partnership towards the SZCC) lead by the local authority for this transition towards the SZCC, 
suggesting an alternative governance model with key local stakeholders on board. LECCE Municipality has been 
supported by RINA Consulting S.p.A. as main advisor in this Planning Process. Moreover, a selection of 
stakeholders’ categories has been prepared and, through an expression of interest published on LECCE 
municipality website, the list of stakeholders has been defined and periodically updated. 

With this group in place, the city needs to perform a thorough City Characterization (2. ANALYSE) and a 
Strategic City Diagnosis (3. DIAGNOSE) to understand what the point of departure for the city transition is.  

The steering group identified the local conditions (socio economic, business environment, financing and urban 
capabilities, urban environment) in order to set indicators/questions for identification of drivers and barriers for IEP 
process. City diagnosis based has been based on (see Chapter 2.1): 

✓ Socio – economic situation, 

✓ Governance, city plans and regulation, 

✓ Energy supply network, 

✓ Transport and mobility, 

✓ ICT – Urban infrastructure, 

✓ Citizens and stakeholders’ involvement. 

Finally, an assessment of baseline with Energy Balance tool, in order to have a reference overview of energy 
performances and CO2 equivalent emission levels, to be compared with benefits comings from IEP measures, 
has been done. Moreover SWOT analysis served as background material for the following steps in order to know 
the specific strengths and weaknesses of LECCE as well as the external opportunities and threats as the driving 
forces of change that need to be taken into account in city planning, among the different areas: energy, mobility, 
ICT, governance.  

This comprehensive background analysis allows to perform a strategic planning process, starting with the co-
development of a city vision (4. ENVISION), based on potential decarbonization scenarios for the city. That 
resulting vision provides an umbrella to develop a Strategic Plan, which steers the city towards the achievement 
of that agreed vision, defining also an Action Plan to perform specific actions with that purpose (5. PLAN).  

The Phase 4 has been performed through a scenario workshop, which took place in July 2019 in Lecce involving 
more than 50 stakeholders for the identification of the current priorities of LECCE IEP. Based on the outcomes of 
stakeholders’ involvement activities and the consultations within different departments in Lecce Municipality, the 
priorities have been updated and the IEP prepared (See mainly Chapter 4, which is the key stage of Strategic 
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Phase). Among the priorities identified in the IEP, the management team, with an involvement of selected 
stakeholders, took care of defining specific action lines, in order to provide detailed lines of action for a realization 
in a timeline (see Chapter 5). 

The last step of the Strategic Stage (6. INTEGRATE) fosters the integration of Strategic Plan contents into 
municipal planning instruments, ensuring the alignment and official approval of all processes to avoid legal, 
administrative and land-use barriers, while leveraging synergies among municipal departments and competences, 
all carefully steered by the Local Partnership towards the SZCC. LECCE Municipality is preparing the approval 
from Municipal City Council, foreseen at the end of 2020.  

3.3 CHALLENGES AND OPPORTUNITIES FOR LECCE  

In order to better clarify the process that led to outline the actions chosen and defined in this document, some of 
the activities previously described deserve a more detailed focus. The SWOT analysis developed within the 
Diagnose step of the IEP approach has been particularly helpful as a key activity to define LECCE strategic lines 
and actions, having provided the framework for the identification of the future scenario and the Municipality goal. 
Thanks to all the data and information collected during the baseline study, LECCE main internal strengths and 
weaknesses could be identified, as well as external threats and opportunities for the Municipality. 

In the Energy field, considering all the positive outcomes already obtained by the actions undertaken to increase 
energy efficiency and alternative energy production, the main opportunities are related to the exploitation of 
innovative solutions developed at territorial level (e.g. energy districts), not only empowering the use of 
renewable sources but also enhancing the local entrepreneurship operating in energy-related sectors. The 
reduction of energy consumption is another opportunity identified, raising awareness and financing network 
aimed at encouraging sustainable building interventions. On the other hand, considering the current high energy 
consumptions and the lack of integrated and innovative solutions for energy savings, there are challenges 
foreseen especially due to the political framework, with forecasted inadequate support by legislative system in the 
development of innovative solutions, difficulty in supporting a local and independent energy market and not 
constant administrative actions aimed at producing changes in energy sector. 

For what concerns the Mobility sector, considering the enhancement of public and private green transports 
during the last few years, there are more opportunities for LECCE in the development of a sustainable mobility 
with incentives (e.g. replacement of traditional cars with hybrid / electric cars), promotion of a solid bike-sharing 
and car-sharing network, reduction of  the private cars used (e.g. public transport, pedestrian routes, limited traffic 
areas in the city center) and participatory initiatives and plans aimed at raising awareness and directing citizens 
towards sustainable mobility. Beside the possible opportunities in the transport field there are also challenges 
related to the current low use of alternative fuel vehicles, high dependence on private cars and the suspension of 
the “Obike” – bike sharing service. The improvement of the sustainable mobility with the empowerment of the 
public transport system requires both high economic resources and an adequate effort at political and 
administrative level, so if the interventions are not financially or politically supported could fail and lead to a 
constant and massive use of private transport. 

In the ICT field, taking into account the current actions as the implementation of a municipal open data platform 
accessible to all the citizens, the enhancement of free Wi-Fi network and the development of ICT tools to support 
urban planning, there are several future opportunities for LECCE related to the empowerment of the open data 
available online (consumption / production / use of renewable energy / CO2 emissions) and the incentives to 
strengthen and consolidate ICT tools to support urban planning and to improve the life quality of citizens (e.g. 
sites and applications dedicated to services and information). On the other hand, considering the current shortage 
of ICT platforms that offer services to citizens and the lack of ICT solutions for data collection in energy and 
environmental monitoring, the challenges foreseen for the future, involve especially the lack of economic 
resources  for the development and use of ICT technologies and the inaccessibility of these solutions for several 
citizens, due to the costs and the lack of an adequate instruction and competences. 

LECCE administration is more and more interested and involved in planning and using sustainable development 
strategies, as proven by its subscription and participation in smart city initiatives and project at national and 
European level. In this framework there are opportunities in the Governance sector related to investments in 
initiatives and actions, aimed at raising citizens awareness and at creating new skills on energy and 
environmental sustainability topics, as well as activities to promote economic growth and actions designed to 
improve the collaboration with other local authorities (Province, Region, neighboring Municipalities) and 
stakeholders. Beside the opportunities, considering the current situation where weaknesses are recognized in the 
lack of strategic integrated actions between the key sectors (energy, mobility etc.) and in the low consolidated 
collaboration between Administration and stakeholders, LECCE could has to face several challenges in the near 



SmartEnCity – Towards Smart Zero CO2 Cities across Europe 

Integrated Energy Plan of Lecce Municipality 

 

 

October 2020 Page 14 

future, mainly related not only to small changes at governmental level (little-targeted political actions with little 
support for sustainable development), but also to the increase of environmental problems due to the produced 
waste. 
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4 STRATEGIC AXIS OF THE INTEGRATED ENERGY PLAN 

“An Integrated Energy Plan (IEP) is a sustainability-smart-energy-focused strategic plan with the city energy 
system at the core, integrating other key city systems significantly affecting energy and decarbonization to 

achieve a lasting improvement in the economic, physical, social and environmental conditions of a city or an area 
within the city, ensuring the active participation of all concerned social groups and stakeholders on a well-

coordinated, continuous and balanced manner.”  
 

The aim of this section, which can be considered the core of the LECCE IEP is to transform the city vision in 
specific goals and axis are the skeleton of the Strategic Plan. Besides, some of them will be furtherly detailed in 
the Action Plan (Section 5), where more specific info is going to be provided. 

LECCE Municipality identified four main intervention axis for the Integrated Energy Plan (according also the 
SmartEnCity approach in which it has been conceived): Energy, Mobility, ICT technologies, Governance. For 
each one of them, a list of strategic lines is defined and subsequent actions accordingly.  

The set of actions and their expected implementation warrant the inclusive, sustainable and smart growth of the 
cities: each action contributes to the final objective of CO2 reduction. 

The vision for the LECCE is so articulated in a list of actions, described and assessed in terms of “sphere of 
influence on “smart city” features, contribution to 2030 EU Agenda for the Sustainable Development and 
Expected Time for the implementation in the period 2020 – 2030. 

4.1 ENERGY AXIS 

In this sector several actions were already planned and realized, as indicated in the previously section 3.1, 
especially concerning the installation of PV and solar thermal plants in public schools, the installation of LED 
lights in public lighting and traffic lights and the introduction of measures to promote sustainable constructions. 
Starting from this baseline the collaborative activities carried on between LECCE task force and the stakeholders 
involved in the planning process allowed to identify a list of actions strategic for the Municipality. The actions were 
grouped per topic with the common aim to reduce energy consumptions, adopting renewable solutions and 
technologies and fostering both the collaboration among different stakeholders and the citizens awareness.  

The actions identified as strategic for LECCE in the Energy asset focus on key topics as efficiency, Nearly Zero 
Energy Buildings and Districts, production from renewable sources and awareness campaigns and they are 
detailed as follows. 

4.1.1 Efficiency in Municipal Facilities 

4.1.1.1 Energy efficiency improvement of public real estate  

Aim of this action is to implement energy efficiency measures in all the public real estate, starting from the 
municipal school buildings and municipal offices.  

In PLANHEAT project, energy efficiency measures for 68 municipal school buildings (year of construction: 1900-
1990) covering a gross floor area of 84,190 m2, have been already simulated using GIS platform tool. The energy 
requalification project of the municipal schools foreseen by PLANHEAT includes the following works: 

1. Replacement of existing heating system with air source heat pumps coupled with PV panels; 

2. Installation of PV panels on schools’ roofs; 

3. Installation of smart energy meters; 

4. Installation of building energy management systems; 

5. Replacement of old windows for the building insulation improvement. 

The impact of these measures has been estimated by Lecce Municipality taking advantage of numerical 
simulations carried out with the GIS-based software PLANHEAT for assessing sustainable H&C scenarios at 
urban level (as described in §3.1). Resulting energy savings together with environmental and economic benefits 
have been assessed by comparing baseline and future scenario.    
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The results obtained show a slight reduction of Heating and Domestic Hot Water Demand due to the limited 
refurbishment foreseen on buildings envelope (windows replacement only).  On the contrary equipment 
refurbishment determines extensive environmental benefits in terms of primary energy (84 % savings in 
comparison to baseline scenario) and CO2 emissions savings (100% savings in comparison to baseline 
scenario) due to the replacement of fossil fuel with RES and the high performance of HPs.  Concerning 
economics, payback period of the investment (15 years) has been assessed taking into account investment costs 
for HP and PV, no fuel costs for electricity and national incentives in terms of tax reduction.  

Alongside the outputs of PLANHEAT project, the Municipality has also performed a preliminary analysis to 
implement a project financing process and make energy efficiency interventions for 43 municipal school buildings. 
The project includes the following main works already partially estimated with PLANHEAT tool:  

✓ Replacement of existing equipment for Heating and Domestic Hot Water Production supplied by fossil fuel 
(i.e. natural gas) with air source compression heat pumps coupled with PV panels; 

✓ Redevelopment of lighting systems with LED lamps; 

✓ Windows replacement for reducing buildings’ heating demand. 

In order to increase the outputs of this action, in terms of energy savings, reduction of CO2 emissions and 
improvement of quality of life, it is considered to extend this intervention also to a group of public buildings with 
municipal functions (approx. 20) and to the social housing buildings owned by the Municipality. Combining the 
PLANHEAT outputs and the preliminary assessments carried out by the Municipality, all the interventions 
planned, considering as target the integration of 16% of energy produced by renewable energy sources (PV 
panels also coupled with HP for power to heat system), can lead to an estimated reduction in terms of CO2 
emissions of approx. 6000 tonnes CO2 eq./year. 

4.1.1.2 Energy efficiency of public lighting  

This action consists in the installation of energy efficient and innovative street lighting. The use of new 
technologies can bring to important savings in term of costs of energy and maintenance. Public lighting system 
can be refurbished and equipped with innovative technologies, that add to the LED lamps new products for the 
monitoring and maintenance of the light poles and for improving urban safety.  

Some example of innovative installations and technologies for street lighting are: 

✓ Replacement of old lamps with new low consuming LED lamps. 

✓ Installation of multifunction light poles wired in fibre optics, that allow the collection of information regarding 
environmental monitoring (air quality, CO2 levels, etc.), monitoring of waste collection, the provision of public 
wi-fi, the possibility to recharge electric cars, control urban traffic in real time and manage parking lots. 

✓ Use of remote control technologies that allow light points being digitally managed. The collected data can be 
remotely displayed using a user interface platform with different functionalities designed to facilitate 
municipalities in the control and management of lighting systems. 

✓ Installation of adaptive lighting technology to change according to real traffic conditions, weather and 
luminance, connected to the user interface platform. This solution can allow obtaining an additional 20-35% 
of energy savings on already installed LED sources. 
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Figure 4.1: Multifunction light poles used for recharging electric cars (source: Enel x website) 

The replacement of old lamps with LED ones is an intervention that can be realized also for the old light poles in 
the historic centre, preserving and refurbishing the original pole structure. 

Lecce has already replaced the 95% of old traditional lamps (sodium vapour lamps, metal-halide lamps, mercury 
vapour lamps) with LED ones. Beside the improvement of light quality and urban safety, the replacement of all the 
old lamps with LED lamps can bring to a reduction of approx. 70% of the energy consumption and to a 
subsequent reduction of approx. 11000 tonnes of CO2.  

4.1.2 NZE – Nearly Zero Energy Buildings and Districts 

4.1.2.1 District heating / cooling in a limited urban district  

An urban area of 95 buildings in the district of San Sabino is identified as being of interest for the future creation 
of an energy district served by a District Heating Network (DHN) fed by combined heat and power biomass 
generators. Thermal energy production in this area is currently supplied by individual natural gas boilers.    
 

  

Figure 4.2: San Sabino Urban Area identified for DHN installation 
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Thanks to the use of the PLANHEAT tool, current and future thermal energy demand of the urban area under 
analysis have been assessed together with the capacity of the biomass cogeneration plants and the layout of the 
potential future DHN (total length 8083 m). 

 

 

Figure 4.3: Thermal demand, capacity of CHPs, layout of DNH 

The impact of this measure has been estimated, again via numerical simulations using PLANHEAT tool, in terms 
of energy and environmental savings (comparative analysis between baseline and future scenario). In addition to 
heating system, an evaluation based also on cooling solution has been performed, taking into account that for a 
South Italian City like Lecce, the benefits coming from a reduction of energy for cooling is quite important due to 
the summer temperatures. 

Table 4.1: Calculation for district heating and cooling in San Sabino area in Lecce 

No. of Buildings 95 Area  52374 m2  

Heating Demand 
Standard 
(Natural Gas 
Boiler) 

13577 MWh/y 
(Source: 
Planheat tool) 

Typical CO2 
emissions  

260 g CO2 eq. / 

kWh (4) 

Total Emission 3530 Tonnes 
CO2 eq. 

Heating Demand 
Innovative 
(Biomass District 
Heating) 

12893 MWh/y 
(Source: 
Planheat tool) 

Typical CO2 
emissions  

30 g CO2 eq. / 
kWh (2) 

Total Emission 386 Tonnes 
CO2 eq. 

Cooling Demand 
Standard 
(Building 
Compressor) 

3150 MWh/y (5) Typical CO2 
emissions  

510 g CO2 eq. / 
kWh (2) 

Total Emission 1606 Tonnes 
CO2 eq. 

Cooling Demand 
Standard 
(District Cooling -  
free) 

3150 MWh/y (3) Typical CO2 
emissions  

25 g CO2 eq. / 
kWh (2) 

Total Emission 79 Tonnes CO2 
eq. 

Total Savings (per year) 4671 Tonnes CO2 eq. 

******* 
4 https://www.euroheat.org/wp-content/uploads/2016/02/Ecoheatcool_WP3_Web.pdf   (Table 10.3 & Table 10.4)  

5 https://heatroadmap.eu/wp-content/uploads/2018/09/STRATEGO-WP2-Background-Report-4-Heat-Cold-Demands.pdf - Table 

4 

https://www.euroheat.org/wp-content/uploads/2016/02/Ecoheatcool_WP3_Web.pdf
https://heatroadmap.eu/wp-content/uploads/2018/09/STRATEGO-WP2-Background-Report-4-Heat-Cold-Demands.pdf
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This evaluation, according the municipality area, could be extended to at least other two areas with same surface. 
It will be needed a proper identification of the best areas suitable for hosting this kind of solution from technical, 
economical and social points of view. Globally so the benefits which could be reached in terms of greenhouses 
gases reduction, is equal to 14000 Tonnes of CO2 eq. 

4.1.2.2 NZEB Multifunctional building for the entire set of municipal offices  

The scope of this action is to design and build a NZEB Multifunctional building where to move all the Departments 
and Offices of the Municipality, located in a new extension area of the City that will be connected to the district 
and cooling network. In accordance with the requirements of the EU Directive on Energy Performance of 
Buildings (EPBD), which states that from 2019 all the new public buildings must be nearly-zero energy buildings 
(NZEB), the new construction will comply with the indicated energy criteria. The new Municipal building will be 
designed as a very high energy performance building, where the low amount of energy required will be mainly 
covered by renewable sources. 

The NZEB technical requirements included in the Italian ministerial decree D.M. 26/06/2015, which implements 
the EU directive at national level, will be followed in order to assure that the minimum standards will be reached, 
with the improvement of the benchmark values calculated for a reference building. The benchmark values 
considered will include the global mean coefficient of heat transfer by transmission, the equivalent solar summer 
area per unit of usable area, the performances of heating, cooling and domestic hot water production systems, 
the useful thermal performance index for heating and cooling, the global performance index of building and the 
transmittance limit values of dispersing elements. For what concerns the implementation of renewable energy 
sources the requirements included in the legislative decree D.L. 28/2011 will be met. 

The new Municipal multifunctional building will be designed as a not very tall construction with a simple geometric 
shape, in order to avoid thermal bridges and so thermal losses, using traditional construction models and 
techniques enriched by high energy efficient materials and technologies. Moreover the idea is to connect the 
building to the new urban district heating and cooling network (Figure 4.4) in order to cover the entire heating, 
cooling and domestic hot water demand, implementing also PV panels for the electricity consumptions. The 
recent construction of “Sandro Pertini” kindergarten in Bari, could be taken into account as a good example of 
NZEB building in Apulia region, that combines passive systems (e.g. very low thermal inertia materials, thermal 
insulation and solar shadings) with high energy efficient technologies for heating, cooling, control and automation 
(e.g. air-water heat pump and radiant floor panels). 

 

Figure 4.4: Sandro Pertini Kindergarten, Bari 

The new building will have nearly-zero or very low consumptions that will be entirely satisfied by both the PV 
panels implementation and the connection to the district heating and cooling network, considerably reducing the 
amount of CO2 emissions compared to the actual situation. Considering the nowadays Municipal offices’ natural 
gas, oil fuel and electricity consumptions the new NZEB Municipal building could grant an approximately reduction 
in terms of 2500 Tonnes of CO2 eq. 

4.1.2.3 Creation of Energy Communities  

The purpose of this action is the creation of an Energy Community in an urban area, a legal entity which, in 
accordance with the applicable national law, is based on open and voluntary participation, is entitled to 
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autonomously produce, consume and sell renewable energy and has the aim, as primary purpose, to provide 
environmental, economic or social community benefits for its shareholders, for its members or for the local areas 

where it operates6.  

According to the Regional law: 09/06/2019 n°45 - “Promotion of the institution of Energy Communities” the 
Municipality will adopt a specific agreement protocol that public and private stakeholders can join with the primary 
purpose to auto-consume the energy produced from renewable sources within the community, in order to improve 
the energy efficiency reducing both the consumptions and the supply tariffs.  

With this aim and in order to implement innovative solutions to produce heating, domestic hot water and electricity 
from renewables with low environmental impact, the project will be developed considering different actions as: 

1. definition of the consumption profile inside the community; 

2. development of a generation profile in order to satisfy the community energy demand; 

3. realization of a specific software platform to manage all the technical, financing, commercial and 
communication aspects within the community. 

The creation of a strong ICT technology environment will be crucial in order to develop not only a reliable and 
secure network both at service and at the communication level, but also assuring the correct activities of the 
prosumers providing them all the required technologies to monitor and manage the exchange of energy (e.g. 
smart meters, BEMS) 

Furthermore, in order to optimize the management and the use of the energy networks the Energy Community will 
enter into agreements with ARERA, the Regulatory Authority for Energy Networks and Environment.  

The creation of this Energy Community in a residential area with about 100 buildings, including private and public 
facilities, that can produce autonomously heating, DHW and electricity, will bring several benefits, not only at 
environmental and financial level, but also from a social point of view. The heating will be generated by a District 
Heating Network (DHN) fed by combined heat and power biomass generators, the electricity instead will be 
produced by the implementation of PV panels, considering using the 50% of roofs surfaces. 

The total amount of auto-consumption for heating (DHN) using 100% renewable sources will allow an estimated 
big reduction of CO2 consumption (100% savings compared to the baseline), approximately 2493 Tonnes of 
CO2/y. The use of PV panels will cover an estimated 20% of the electricity consumption with a related reduction 
of 4369 Tonnes of CO2/y. Combining the results for heating and electricity, the total amount in terms of CO2 
reduction will be around 7000 Tonnes of CO2/y. Beside the economical savings related to a less dependence on 
the foreign market and a big reduction of the cost of bills, the collaboration and cohesion among the prosumers 
and citizens of the community will be enhanced, improving the public spirit and the conscious consumption. 

4.1.3 Production of energy from renewables 

4.1.3.1 Micro wind plants installation  

Wind flow in urban environments could be seen as a potential source of energy. This form of energy could be 

exploited by means of micro wind turbines - MWTs (20 kW) placed along the existing infrastructures7. 

******* 
6 Clean Energy Package: Renewable Energy Directive (EU) 2018/2001 

7 http://www.afaqscientific.com/icest2013/30-Megahed32.pdf 

http://www.afaqscientific.com/icest2013/30-Megahed32.pdf
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Figure 4.5: 20 kW Wind Turbine (Hub height: 20m, Rotor diameter: 10 m, Glass Fiber Reinforced) 

Studies indicate that this unrealized form of energy could be exploited by means of MWTs mounted on existing 
infrastructures, i.e. the noise barriers framework or along some several main roads (like the ring road which 
surrounds Lecce). Integrating MWTs into the existing infrastructures could also reduce the overall costs involved 
in setting up the turbine and provide power for local applications like street lighting and electrical vehicle charging 
(coupled with specific storage systems). 

The operation of micro wind turbines at a community level requires standardization and social acceptance. The 
level of noise produced by wind turbines is a contentious issue and could potentially lead to opposition from local 
communities. So, the installation should take into account these aspects and in parallel the investment 
profitability, like partnership with people who have activities around the installation (small factories, shops, service 
stations) or landlords who can need the excess of generated electricity for their activities.  

A first approach takes into account the equipment of the entire ringroad (“tangenziale”) of Lecce (total length of 
24,3 km) with these solutions (creating a distributed wind park of around 18 MW), considering that also Lecce 
medium wind speed is 20 km/h equal to 5,5 m/s. Experiences and references affirms that each kW installed is 

able to produce around 1500 kWh of electricity per year8: the overall wind park so could be able to provide around 
30000 MWh equal to 7500 Tonnes of CO2 eq. saved. There are already a couple of installed turbines: the plan is 
to cover all the road with these wind mills.  

******* 
8 http://www.consulente-energia.com/ag-come-si-calcola-la-produzione-di-un-impianto-eolico-producibilita-elettrica-generatore-

eolico-da-kw-determina-produzione-elettrica-minieolico.html 

http://www.consulente-energia.com/ag-come-si-calcola-la-produzione-di-un-impianto-eolico-producibilita-elettrica-generatore-eolico-da-kw-determina-produzione-elettrica-minieolico.html
http://www.consulente-energia.com/ag-come-si-calcola-la-produzione-di-un-impianto-eolico-producibilita-elettrica-generatore-eolico-da-kw-determina-produzione-elettrica-minieolico.html
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4.1.3.2 PV Panels installation on private and Public Buildings  

The installation of PV panels would represent a strategic measure to increase RES penetration within the 
municipal territory concurring to reduce GHG emissions at local level. The intervention will mainly focus on the 
installation of PV panels on 63 Municipal buildings’ rooftops, with the possibility to extend their implementation 
also to private buildings that provide social and public services, as gyms, shopping centres, hospitals, 
associations, cultural centres, schools etc. By using PLANHEAT Supply Mapping Module, the analysis of potential 
electrical energy coming from PV panels has been carried out firstly assuming installation of PV panels, with 17% 
efficiency, on Municipal buildings’ rooftops. The results obtained in terms of annual production of electrical energy 
are approx. 8 GWhe/year with a distribution of approx. 0,95 MWhe/year/m2. Considering the avoided purchase of 
the same amount of electric energy from national electric grid, the reduction in terms of CO2 emissions would 
correspond to approx. 4000 tons CO2eq./year (emission factor for national electric grid is assumed equal to 0.483 
tons CO2eq./MWh). Further assessments were carried out considering the implementation of PV panels on 
private buildings,  whose owners will be involved through a specific incentive program. Through the estimations 
based on the electric potential calculated with PLANHEAT, it was assessed that the reduction of CO2 emissions 
could go up to approx. 35000 tons CO2 eq./year, with an annual production of electrical energy of approx. 72 
GWhe/year. 

 

 

 

 

Figure 4.7: PV panel production – Focus on 
Lecce schools [MWhe/year/2500m2]  

4.1.4 Awareness campaigns 

4.1.4.1 Awareness raising campaigns through the organization of energy-related and smart city events in 
schools  

The education and information at all levels is considered fundamental towards the achievement of the carbon 
footprint reduction target, so LECCE Municipality identified this action in order to involve students of all ages with 
the aim to strengthen their awareness and knowledge concerning the environment, energy and smart city topics. 
The organization of well-structured events, focused on all the themes related to the environmental sustainability 
and energy savings, will represent the core of this action. It will be a follow-up of the awareness campaign started 
by the Municipality concerning the divulgation in schools of an energy guide, thought and structured for the 
students, with the aim to present clear and captivating information and best practices to reduce the energy 
consumptions and CO2 emissions. 

The events, organized in agreement with school administrators and heads of department, will be structured as 
educational activities tailored both on students’ level of education (e.g. primary school’s students) and on degree 
programmes. This initiative will be realized in collaboration with several stakeholders as Engineers’ and 
Architects’ Orders, Lecce Energy Agency and Companies that operates in energy efficiency and energy 
management field, as Engie, in order to offer valuable contents giving students the opportunity to learn from 
sectoral experts. 

The educational activities proposed will be organized not only as frontal lessons, but also as workshops and 
projects where students could practice what they have learned (e.g. in the schools where PV plants will be 

Figure 4.6: PV panel production – Focus on 
Lecce city center [MWhe/year/2500m2]  
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installed the students could be involved in all the implementation process including the monitoring activities). The 
topics that will be deepened during these events will be focused on: 

✓ energy efficiency 

✓ energy savings 

✓ waste management 

✓ waste recycling 

✓ renewable energy sources 

✓ quality of air and CO2 emissions 

✓ Innovative technologies 

✓ smart city concept and strategic sectors 

This action will not bring directly quantifiable benefits, but it will be strategic considering the high potential of 
training and information and the effects brought in in terms of CO2 reduction. The education of young students 
that could share their knowledge with their families, in the form of good practices to be replicated, will create a 
virtuous cycle capable to bring an effective reduction in energy consumptions, raising the citizens awareness and 
public spirit. Indeed, a yearly reduction value of 500 tonnes of CO2 eq. has been assigned to this action.  

4.1.4.2 Establishment of a Municipal Energy Front Office  

The creation of a Front office open to the citizens could help in promoting the overall Energy topic, according the 
plan realized by the Municipality. Indeed, often some activities put in place by the Municipality, (co)funded by 
different Entities (European Union, Italian Government, Private-Public partnerships) are unknown to the citizens 
or they result difficult to apply. The office could act as facilitator for a series of actions: 

✓ Explanation of activities supported by the Municipality in line with the IEP objectives in the different areas in 
order to match the specific citizen needs with the city objectives; 

✓ Update of the process made by Lecce to become a Smart City and adopted best practices, in line with the 
objective of CO2 reduction for the 2030; 

✓ Support to the preparation of documents for accessing to funds for energy, mobility, ICT solutions which can 
be done at private level and contribute to 2030 Lecce goal; 

✓ Consult laws & directives in the energy topic and receive a preliminary support; 

✓ Create contacts between private stakeholders and groups of citizens in order to facilitate collaborations, good 
practices exchange, partnerships. 

Actually, there is a Public Relation Office in Lecce Municipality9, dealing with all the kind of relationships between 
Municipality and Citizens: a more dedicated office, dealing with energy related topics and promoting also the 
creation/proposals from the overall private sector (citizen, companies, associations) could constitute a key 
success factor in becoming a Smart City.  

A proper quantification of benefits in terms of CO2 reduction coming from this measure is not so easy: trying to 
provide an esteem based also on cities’ experience, around 1000 tonnes CO2 per year can be saved. 

4.1.4.3 Involvement of private companies to encourage partnerships and investments in the energy sector  

The participative process promoted by the IEP, could be exploited also during the years of the plan execution. 
Stakeholders involved at the beginning (through Foresight Workshop) in suggesting, promoting guidelines for 
making LECCE a smart city, periodically could be involved for being updated on the progress of the proposed 
actions and new one which can arise along the years. 

Mainly with private companies, the process could ease the collaboration with Municipality and Public Bodies in 
general: through incentives, feedback mechanisms, tax reliefs the Companies could be more encouraged in 
designing and promoting projects whose main aim is the reduction of energy city request. 

******* 
9 https://www.comune.lecce.it/aree-tematiche/cultura-e-tempo-libero/servizi-comunali/front-office-urp 

https://www.comune.lecce.it/aree-tematiche/cultura-e-tempo-libero/servizi-comunali/front-office-urp
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Figure 4.8: Meeting among stakeholders should be done to propose new challenge and objectives and 
check the status of previous activities 

This approach is valid for Companies dealing in different sectors: construction, energy, waste management, ICT 
providers, etc. and generally any kind of subject who can reduce with his project the City Environmental Footprint.  

For kicking-off this kind of collaboration, matchmaking events (seminars, conferences, round tables) needs to be 
organized by LECCE Municipality: they are occasions where the programmatic lines are explained, and with 
support of consultants, it is possible to find a correspondence with Companies strategic plans, in order to have 
win-win collaborations, which bring advantages to all the parties involved in the process.  

The process in terms of involved stakeholders, strategic priorities could be tuned according the city evolution 
inside also the international context. So, it should be something dynamic, able to re-adapt to the global 
development.  

The Foresight workshop structure could be used as reference for a such kind of activity: this will bring directly no 
reduction of greenhouses gas emission but of course it will promote and facilitate technical interventions which 
will do it.  
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4.2 MOBILITY 

The mobility axis is mainly related to two specific set of initiatives: the promotion of use of electricity (possibly 
coming from renewable sources) and the introduction of smart solutions in order to make more efficient the 
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movements inside and on the turn of municipal territory. Some actions are already put in place by the Municipality 
but need to be pursued with more effort, some others are completely new, as results also of the changing 
situation in Europe. Indeed, a strong input has been done in relation to the promotion of forms of sustainable 
mobility alternative to public buses, etc. in order to maintain a proper social distancing (i.e. COVID-19). Details will 
be provided in next paragraphs. 

4.2.1 Smart Mobility  

4.2.1.1 Implementation of an Sustainable Urban Mobility Plan – SUMP  

The SUMP (Sustainable Urban Mobility Plan) is a strategic plan that is based on existing planning tools and takes 
into due consideration the principles of integration, participation and evaluation to meet, today and tomorrow, the 
mobility needs of people and goods with the aim of improving the quality of life in cities and their surroundings. 

The policies and measures defined in a SUMP must cover all modes and forms of transport across the entire 
urban agglomeration, public and private, passengers and goods, motorized and non-motorized, circulation and 
parking. The SUMP, which is going to be developed in Lecce Municipality, will take into deep account the 
interactions with neighboring cities. 

The SUMP is a strategic plan, whose main aim is to meet the mobility needs of individuals in order to improve the 
quality of life in the city in the medium-long term, with periodic intermediate checks. In this way, mobility is seen 
as a correlated set of actions that develop and coordinate with the urban plans of the area, to meet the mobility 
needs of those who live in the city. 

The plan pursues the following objectives: 

✓ Sustainable mobility. Satisfy the different mobility needs of residents, businesses and users, ensuring better 
accessibility to destinations and key points of the city; 

✓ Guarantee safety, health, accessibility and information for all; 

✓ Reduce atmospheric and acoustic pollution, emissions of pollutants into the air and energy consumption. 
Many of these objectives are directly shared with the SEAP (Sustainable Energy Plan); 

✓ Increase the efficiency of the transport of people and goods, optimizing costs and reducing the environmental 
impact; 

✓ Improve the urban landscape for the benefit of citizens, the attractiveness and economy of the area. 

The main sections of a SUMP are: 

✓ Strategic interventions - Creation of strategic transport infrastructures, which will determine the future 
scenario of the collective mobility system (one examples in Lecce railway station overturn). 

✓ Widespread interventions - Interventions of different nature, which focus on improving the accessibility of 
people to the various city spaces, the protection of safety and respect for the environment. 

✓ Management measures - Measures of a management nature that produce effects on improving the use of 
mobility and transport services, and that govern and regulate road traffic. 

Some Italian experiences and references10 affirm that a SUMP has usually the objective to reduce the CO2 eq. 
emission of around the 40% of the total transport contribution to the City carbon footprint. Considering LECCE 
use case, which accounts around 60.000 tonnes of CO2 eq. to mobility sectors, it is reasonable that a full SUMP 
in place could realise a reduction of around 24.000 tonnes.  

4.2.1.2 Realization of cycle paths 

The implementation of a solid and structured cycle route network is one of the strategic interventions identified by 
LECCE Municipality towards the achievement of a more sustainable and smart urban mobility. Having recognized 
the change of non-sustainable habits as a key factor to be encouraged in order to reach the mobility goals, 
LECCE Municipality realized several infrastructures and policies to promote the use of bicycles during the past 
years. In 2018 the Municipality Mobility department was awarded by FIAB – Italian Federation Environment and 
Bicycle, with the title of “Cycle Municipality”, for its commitment in implementing concrete actions to improve the 
“cycle rate” of its city.  

******* 
10 https://pumsbologna.it/Engine/RAServeFile.php/f/allegati/PUMS-BOLOGNA-METROPOLITANA-SINTESI-DIVULGATIVA.pdf 
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Therefore, the core of this action is the improvement of the present cycle route network that, with its 46 Km cycle 
foot-paths is one of the longest in Apulian territory, in order to create an Active Mobility Network fostering both 
cycle and pedestrian mobility.  

The project for the future cycle route network has been defined and it will include both the realization of new cycle 
infrastructures and the renovation of existing cycle paths, considering interventions for a total amount of 8 Km. A 
specific planning program has been also drawn up, in order to speed up the process by identifying a clear 
prioritization of the actions that must be realized: fast interventions on cycle paths that include signs will be 
implemented first, then more complex projects involving new infrastructures will be realized.  

 

Figure 4.9: Cycle route network plan for LECCE 

A redesign of the mobility, especially in the city centre, will be crucial not only to improve the air quality reducing 
the private means of transport and so the CO2 emissions, but also in order to guarantee a balance between social 
life and flows control, considering the importance to reduce gatherings events, as the COVID 19 related 
emergency underlined. 

An estimated quantification in terms of CO2 reduction can be assessed considering an indicative number of 

bicycles per Km that will pass through the cycle paths during a year: 748.80011, the total length of cycle paths 
(Km): 53 and the average emission of motor vehicles (tCO2/Km): 0,000198. The amount of CO2 emissions 

reduced could be estimated as around 8000 tonnes of CO2 equivalent per year12.  

4.2.1.3 Promote facilitations for the transit of hybrid cars  

The hybrid motors, beyond public means of transport, are also a good solution for the private segment in terms of 
reduction of carbon footprint. The municipality supported also by Regional and National government, could 
promote some instruments, mechanisms, incentives for inviting citizens to purchase hybrid cars. 

******* 
11 ENEA – GAINS Scenario 

12 ARPA ER – Inventario Piani Clima 
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At national/regional level, supported also by private (car manufacturers and dealers) initiatives, the hybrid cars 
owners can take advantage of this position in terms of different set of facilitation across the entire life cycle of the 
vehicles: 

✓ Public Incentives (i.e. Ecobonus) at national level for the purchase of hybrid cars 

✓ Reduction of insurance / government taxes (at regional level) 

✓ Access to traffic limited areas (i.e. historical centers) 

✓ Discounted rates for parking fees  

✓ No traffic limits in case of exceeding of pollution levels in urban areas 

It is estimated that using a modern hybrid car instead one gasoline powered car with medium CO2 emissions 
(115,4 g/km), in a year around 495 kg of CO2 are avoided 13. Actually, there are around 65.000 private cars 
circulating in Lecce Municipality. If there is an increase of just 8% of hybrid cars in the next decade, around 2500 
tons of CO2 are avoided each year.  

4.2.1.4 Citizens' card for urban mobility 

Usually in a city like LECCE, every day, people (citizens, workers from surroundings, tourists) need to use city 
services and resources, sometimes paying them. A prepaid rechargeable system, like a Citizen Card can facilitate 
and promote the access to city services and public facilities: mainly shared transport, cultural activities and digital 
services. Some specific citizenship profiles could be set up, in order to better fit citizens’ needs with public 
services.  

Some of the services which can be included in the area of mobility are: 

✓ Public transport: rechargeable Card for the payment of ticket bus (as it is a personal item, the card has 
information about citizens' situations and adapts the prices if possible, according the rules “more you use it, 
much money you save”), 

✓ Parking tickets through parking totem, 

✓ Use of sharing services (i.e. bike): pick-up and drop-off of bikes around the city according the installed 
terminals, 

✓ Use of charging column for electrical vehicles. 

But at the same time, the Card could be used and integrate other services, like: 

✓ Access to public libraries & media centres, 

✓ Discounted rates in local museums, 

✓ Leisure activities. 

The Citizen Card also contains details about users’ socio-economic situations, which allows the provider to adapt 
the rates of the different services, contributing in this way to the reduction of poverty. 

Finally, the Citizen Card plays a key role in the development of sustainable mobility by encouraging behaviors and 
habits of a healthy life, promoting a culture of energy efficiency and sustainable growth. 

This action will bring directly no reduction of greenhouses gas emission but of course it will promote and facilitate 
sustainable transport and so consequently a reduction of GHG emissions: for this reason an esteem of 3000 
tonnes of CO2 eq. saved is done (positive scenario, which has years to be properly implemented).   

4.2.1.5 Installation of smart traffic lights  

The installation of smart traffic lights is identified as one of the actions to improve the traffic management, making 
it more efficient. The smart traffic lights combine the traditional traffic lights with artificial intelligent traffic control 
devices, in order to direct vehicle and pedestrian traffic. Smart traffic lights will be firstly implemented in a small 
urban area with the aim to test and calibrate the system, in order to then extend their installation to create a 
network that will cover the whole city.  

******* 
13https://energy.lifegate.it/blog-gas-e-

luce/co2/#:~:text=Una%20ricerca%20Ecf%20ha%20stabilito,21%20g%20CO2%20al%20km.&text=Usando%20una%20mo
dernissima%20auto%20ibrida,evitano%20495%20kg%20di%20CO2. 

https://energy.lifegate.it/blog-gas-e-luce/co2/#:~:text=Una%20ricerca%20Ecf%20ha%20stabilito,21%20g%20CO2%20al%20km.&text=Usando%20una%20modernissima%20auto%20ibrida,evitano%20495%20kg%20di%20CO2.
https://energy.lifegate.it/blog-gas-e-luce/co2/#:~:text=Una%20ricerca%20Ecf%20ha%20stabilito,21%20g%20CO2%20al%20km.&text=Usando%20una%20modernissima%20auto%20ibrida,evitano%20495%20kg%20di%20CO2.
https://energy.lifegate.it/blog-gas-e-luce/co2/#:~:text=Una%20ricerca%20Ecf%20ha%20stabilito,21%20g%20CO2%20al%20km.&text=Usando%20una%20modernissima%20auto%20ibrida,evitano%20495%20kg%20di%20CO2.
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The installation of smart traffic lights will include the implementation of a central control system, cameras and 
queue detectors, as other smart traffic control devices that assure an efficient traffic management. The cameras 
and queue detectors will be connected to the control system and they will pass on it all the information related to 
the real-time traffic conditions. The control system will then calculate if it will be necessary to adjust the traffic 
lights activity. 

Furthermore, the replacement of push-button traffic lights with smart traffic lights at crossings, will allow to detect 
when a pedestrian is approaching and, after observing pedestrians’ direction and behavior, it will predict whether 
the person really wants to cross the road or is just walking past the traffic light. In this way traffic jams or 
unnecessary prolonged vehicles’ stops will be minimized, and the traffic flow will be improved. The cameras 
implemented in the traffic lights will also contribute to the improvement of urban security, playing the role of video 
surveillance systems.  
Considering the benefits related to the implementation of smart traffic lights there will be several improvements in 
the traffic management, such as the detection and reduction of the congestions, the prioritization of public 
transportation vehicles over the private cars (e.g. ambulances) in the intersecting roads, the reduction of time 
spent on the road, the synchronization of traffic lights activity and the reduction of accidents.  
Besides all the listed benefits, the improvement of traffic management with adaptive traffic control, creating a 
green wave, will also have an impact on reducing the fuel consumption together with the pollution and the CO2 
emissions. Based on similar examples, the installation of smart traffic lights in a small area of the city (e.g. 5 
intersections) will allow to achieve 8% CO2 savings in normal traffic conditions and 4,5% in congested 

conditions14. An estimated average reduction of approx. 4000 tonnes/CO2 eq. per year can be saved. Extending 
the intervention to a wider area of the city within 2030 (e.g approx. 15 intersections), the reduction in terms of 
CO2 emissions could go up to approx. 12000 tonnes/CO2 eq. per year. 

4.2.2 Electrification 

4.2.2.1 Development and enhancement of car sharing services for electric cars / bike sharing / public 
transport   

The interest in sustainable mobility steadily increased in the last years. The need to improve air quality and 
reduce pollution linked to public and private transport in cities and surrounding areas brought definitely to a strong 
interest toward sustainable solutions for mobility. In the last years the technological development of electric 
means of transport, in its several components, has increase the market share of electric vehicles, due to an 
improvement of performances in terms of autonomy, reliability and speed. So, LECCE would like to focus on this 
technological advantage in order to promote different solutions for the mobility based on electricity support (the 
infrastructure point of view is described in the next action “Installation of charging stations for electric vehicles”). 

The areas of intervention can be the following one: 

✓ Car sharing based on electric vehicles: this service is already active in the city (by 4US Mobile15) but with 
limited numbers. The idea is to promote this service both inside and outside the city, with different payment 
plans. The use of electric car inside the city is mainly related to short time (few hours) mainly for brief 
commitments; while outside could deal with long time (a day, a weekend) for reaching beaches or other cities 

in Lecce Province. A preliminary esteem16 of benefit coming from this initiative account a reduction of around 

15.500 tonnes of CO2 equivalent per year. 

******* 
14 Study of Intelligent Transport Systems for reducing CO2 emissions for passenger cars – ICT EMISSIONS project 

15 https://4usmobile.it/ 

16 https://www.minambiente.it/sites/default/files/archivio/allegati/creiamo_pa_ciuffini_.pdf 

https://4usmobile.it/
https://www.minambiente.it/sites/default/files/archivio/allegati/creiamo_pa_ciuffini_.pdf
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Figure 4.10: 4US Mobile car sharing service  

✓ Bike sharing and other micromobility sharing services (including the correspondent electric versions): the 
principal area of Lecce Municipality is well structured in terms of extension, difference in level, street 
conformation for hosting these services. There have been some experience in the years, unfortunately 
abandoned due to reasons out of the control of the Municipality; according also the last events (i.e. COVID-
19 situation) this kind of services are again on top in terms of possibility to be exploited and also to receive 
funds and endorsement by private and public stakeholders. Indeed in summer 2020 a new service of electric 

scooter has been launched in Lecce: 250 scooter distributed in 50 city hub17. This action could create a 
strong benefit if the correspondent infrastructures are present (see “Promotion of bike lanes”). A preliminary 
esteem18 of benefit coming from this initiative account a reduction of around 1500 tonnes of CO2 equivalent 
per year19. 

******* 
17 https://www.comune.lecce.it/news/dettaglio/2020/08/07/sharing-mobility-al-via-i-monopattini-elettrici-di-bitmobility  

18 https://www.minambiente.it/sites/default/files/archivio/allegati/creiamo_pa_ciuffini_.pdf 

19 https://www.ilvaloreitaliano.it/il-bike-sharing-che-fa-bene-allambiente-la-bicicletta-contro-la-co2/ 

https://www.comune.lecce.it/news/dettaglio/2020/08/07/sharing-mobility-al-via-i-monopattini-elettrici-di-bitmobility
https://www.minambiente.it/sites/default/files/archivio/allegati/creiamo_pa_ciuffini_.pdf
https://www.ilvaloreitaliano.it/il-bike-sharing-che-fa-bene-allambiente-la-bicicletta-contro-la-co2/
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Figure 4.11: LECCE bike sharing “BiciInCittà” already active in Municipality (2020) 

✓ Enhancement of hybrid public means of transport (links with Lecce suburbs): the promotion of such kind of 
service will increase the reliability and the connection in the principal area of Lecce and with its suburbs 
(mainly located in the seaside). Public buses equipped with electric motor supported by a diesel one are 
good candidate to substitute standard one but also trolleybus: from one side the diesel motor dimensions are 
reduced with same performances and on the other side the aerial infrastructure is eliminated. The feasibility 
of this solution is well recognized, and their use is spreading in cities in order to reduce fossil fuel 
consumptions and consequently emissions.  Considering that LECCE public transport cover around 1560000 

km per year20, with a saving coming from introduction of hybrid bus of 500 g per km21, it is expected a 

reduction of around 1000 tonnes of CO2 equivalent.  

The Integration of two or more solutions for maximizing effects of impact reduction should be promoted by the 
Municipality, which should facilitate and enhance the collaboration between private and public stakeholder for 
warranting the best impact of this action on the entire LECCE area. This could take also advantage from the 
initiatives at national level which are promoting new means of mobility, where the electricity and reduction of fossil 
fuels have a primary role. 

Lecce Municipality has already moved some steps to this direction, including, in May 2019, within the SEAP 
actions’plan the replacement of nr. 13 diesel powered buses related to the Euro III normative with diesel powered 
buses related to the Euro VI normative.  

4.2.2.2 Installation of charging stations for electric vehicles  

The “electrification” of urban mobility solutions requires the means of transport but also a distributed infrastructure 
for warranting the good system functioning. One of the main important point in this case is the presence, in the 
most distributed way of the charging stations for electric vehicles, in order to tempt user in purchasing electrical 
vehicles, knowing that there will be no problem for the charging operation and any area of the city is covered by 
this service (without disservices).  

Particular attention should be dedicate to the selection of the installation locations, both in terms of positioning 
(warranting the easiest access to the users, i.e. parking, market areas) and in terms of energy provision (Grid-to-
vehicle process), performed by a safe and solid connection to the grid. 

******* 
20 https://www.sgmlecce.it/servizi/trasporto-pubblico 

21 https://www.autobusweb.com/iveco-bus-ibridi-atm-milano-la-sostenibilita-entra-citta/ 

https://www.sgmlecce.it/servizi/trasporto-pubblico
https://www.autobusweb.com/iveco-bus-ibridi-atm-milano-la-sostenibilita-entra-citta/
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There are already some examples of charging stations installed in the city, which can be considered the 
frontrunners: actually (2020 data) there are 7 of them, easily actable through a smartphone app.   

 

Figure 4.12: Charging station in LECCE 

As done until now the service could be provided by private companies in collaboration with the Municipality: the 
specific agreements should be fixed in order to make profitable the action for all the involved parties. 

A further improvement could be the installation of PV panels in the charging station in order to use energy from 
renewable sources. The installation of charging station does not bring direct benefits in terms of CO2 reduction 
but could improve and promote the use of electric vehicles with a consequent reduction of fossil fuels and air 
pollution.  

4.2.3 Actions 
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4.3 INFORMATION AND COMMUNICATION TECHNOLOGIES ICT 

The promotion of ICT technologies is a pillar in the path LECCE is doing to become a SmartCity. The ICT axis 
has been discussed and detailed with the support of a dedicated working group which mainly promoted two set of 
actions: the first one related to a more technological approach with promotion of ICT solutions for the control, 
monitoring and management of Municipal activities; the second one more related to the government.  

4.3.1 Technologies 

4.3.1.1 Development and implementation of ICT technologies as Urban Data Platform  

ICT technologies play a significant role in helping cities with the reduction of their carbon footprint and the 
improvement of their environment, by enabling a better use of energy in buildings and districts, transport and 
smart services for citizens. 

ICT solutions are considered as an integral part of the smart city concept and they represent an action that allows 
the integration of different urban systems and their operational processes, as well as citizen engagement.  

ICT solutions that can be implemented for the creation of an integrated urban data platform are: 

✓ energy management systems; 

✓ control of energy production from renewable sources; 

✓ traffic control systems;  

✓ smart grids;  

✓ mobile applications; 
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✓ waste management.  

This action focuses especially on urban data platforms that integrate the large amount of data in cities, including 
energy, renewables sources, transport, crowdsourced data, etc., and provide an holistic view of the information 
with the aim to improve and develop innovative smart city services. 

Four types of data streams can be grouped as following: 

1. demand-side stream which can give better understanding of specific properties and characteristics of urban 
processes (e.g. buildings services, government-to-citizens services), also providing solutions for 
improvement; 

2. supply-side stream to monitor incidents and crisis situations and the respective responses and solutions, with 
the aim of drawing conclusions and recommendations; 

3. analytical stream to identify data patterns and correlations in order not only to derive predictions for urban 
innovation, but also to provide impact assessment and demonstrate the challenges and opportunities in 
urban development; 

4. standardization stream to bring the data in line with the international standards. 

Urban data platforms enable and stimulate a proper understanding of how urban infrastructures are used, 
considering the interdependencies between different elements of infrastructure and the effects of external drivers 

such as public policy, major events and weather patterns and precipitation.22 

From one side this tool can be used to improve the communication with citizens, enabling residents to use their 
smartphones, in real time via geolocation, to monitor the faults related to the infrastructures and to report and 
share them with the Municipality and the responsible maintenance companies. From the other side, the urban 
data platform enables the Municipality to control the provided services, in order to monitor their progress and to 
interact with citizens. Moreover, the platform can be used by the Municipality to monitor the status of possible 
faults and receive reports on all the managed services (works in progress, maintenance, energy consumption). 

For this action, Lecce has been inspired by the activities performed by the SmartEnCity Lighthouse Cities. For 
Vitoria-Gasteiz Municipality, the city platform aims to supply the city, indeed, with a solution where all the existing 
ICT systems can be integrated, providing a solution for the systematic migration of sectorial legacy systems into 
the new city platform. It is interesting to see how the platform can provide management solutions for activities in 
the areas of energy efficiency for buildings, urban mobility and citizens engagement. 

Lecce has already invested in ICT technologies and infrastructures. A recent investment has concerned the 
installation of a fibre optic network infrastructure that covers all the City.  This intervention concur to  improve the 
quality of life, empowering, beside the other benefits, the smart work systems and solutions. Lecce has also 
activated an open data platform called OpenData Lecce (http://dati.comune.lecce.it/), where it is possible to find 
updated datasets on different topics: economy and finances, population and society, region and city, governance, 
culture, justice, health, transport, environment and energy. The existing platform is a database that can be 
improved by making it more interactive in order to help the development and implementation of the cities’ smart 
strategies. It can be also integrated with other ICT systems to provide the means to generate additional added 
value services for the citizens.  

The opportunity to create a structured urban data platform that will include, alongside the improvement of the 
existing Lecce OpenData platform, all the services especially related to a better management of city energy 
production and consumption (i.e. smart grid: smart metering and control of energy produced by renewable 

sources), could led to an estimated reduction of 12% of the city greenhouse emission within 2030 23(approx. 5000 
tonnes CO2 eq./year). Alongside the benefits related to the reduction of CO2 emissions, this action will improve 
the city quality of life by allowing not only the constant monitoring of energy consumption and CO2 emissions, but 
also giving support in the energy planning activities.  The optimization of the maintenance plan and activities, 
together with the improvement of the communication with citizens and the implementation of best practice to be 
replicated in other municipalities and in the private sectors, represent other positive outcomes of this action. 

******* 
22 https://smartcities-infosystem.eu/technologies/ict 

23 Malmodin, Jens & Bergmark, Pernilla. (2015). Exploring the effect of ICT solutions on GHG emissions in 2030. 10.2991/ict4s-

env-15.2015.5. 

http://dati.comune.lecce.it/
https://download.atlantis-press.com/article/25836149.pdf
https://download.atlantis-press.com/article/25836149.pdf
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4.3.2 Smart Government 

4.3.2.1 Development of digital services for citizens in the public transport sector  

Digital technologies have the potential to deliver a revolutionary impact on the public transport sector. 
Digitalisation is already happening in urban and public transport and needs to receive an endorsement by Lecce 
Municipality. Indeed, some public transport stakeholders consider it a major trend which is entirely redefining their 
business. Digitalisation brings a host of opportunities for the public transport sector, including opportunities to 
increase efficiency and improve quality, lower costs, open up new revenue streams, improve the customer 
experience and loyalty, and explore new services, with new concepts like ‘mobility as a service’ (MaaS) and new 
emerging technologies like driverless cars.  

The public transport enhanced by digitalisation could and should be a key component of LECCE Smart City 
concept: the digital services improve through modern technologies the service, quality, reliability and efficiency. 
Improved operational efficiency and maintenance are the key points positively affected by digitalisation and 
consequently bring to the decarbonisation of public transport: the smart use of resources through an efficient 
management of the energy onboard vehicles and in the whole system can significantly reduce emissions. 

Some examples of technologies for operational optimisation which affects both transport companies and citizens 
are: Ticket purchase and control, validation & e-fines, Staff dispatching based on real-time information, Combined 
and real-time information services.  

Digitalization is changing the relationship with the customer and is driving us to rethink the customer relationship 
in many cases. Today, public transport not only connects places, but directly connects to its customers via mobile 

devices and in real time basis24, providing personalized customer experiences.  

 

Figure 4.13 : Digitalization in Public transport is based also on interaction with smartphones 

LECCE is at the beginning of this path, but it is evident how a proper roadmap for this action is needed in case 
tangible results should be created. This action considering some esteems25, could bring to a reduction of around 
0,2% of a medium-size municipality CO2 emissions.  

4.3.2.2 Development of digital services for citizens in the energy sector  

This action is linked to the ICT technologies as Urban Data Platform, with focus on energy management systems 
and services. In particular, the Municipality aims to have a customized, adaptive and user-friendly tool to monitor 
and collect data on energy consumption and CO2 emissions of the public real estates, in order to easily produce 

******* 
24 https://www.uitp.org/news/digitalisation-changing-public-transport 

25 https://www.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1544118406.pdf 

https://www.uitp.org/news/digitalisation-changing-public-transport
https://www.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1544118406.pdf
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monitoring reports, plan the activities and investments, inform citizens and be aware of energy goals, in line with 
the regional, national and European regulations.  

The idea is to collect buildings’ data in a geo-referenced mapping tool (GIS energy database). This data can be 
managed through an energy monitoring dashboard that can be visualized also by citizens, in order to make them 
aware on how the public administration is using the energy, providing a best practice to be replicated also in the 
private residential sector. 

Lecce has developed and partially implemented this action thanks to PLANHEAT project. Within this project, 
Lecce has used an updated shape file of the city and it has started testing the potentiality of a geo-referenced 
system to map the buildings’ energy data and the renewable energy supply, simulating also new improved energy 
scenarios. The step forward can be the creation of a customized energy management system, where 
automatically integrating and updating the energy consumption data for the mapped public buildings. This 
platform can be connected to a public smart energy dashboard where to visualize the energy data and make them 
available to citizens.  

Alongside the benefits related not only to the constant energy monitoring, but also to the support in the energy 
planning activities and in the communication with citizens, in order to sensitize them in a more sustainable use of 
energy, this action could bring to an estimated reduction in terms of CO2 production of approx. 700 tonnes CO2 

eq./year.26 

4.3.2.3 Installation of systems to monitor the environmental quality 

The application of ICT solution as supporting tool for the improvement of environment quality is very important: a 
consolidated application is the monitoring of outdoor air quality and other environmental parameters. 

The system usually is a facility to measure wind speed, direction, other weather parameters, concentration of air 
pollutants (such as SO2, NOx, CO, O3, THC etc), and particulate matters continuously all year round. The 
measured data can be remotely monitored and exported in various formats to the local central authorities. The 
data can be published via the Internet for easy public access to raise awareness on current air pollution levels. 
This way, the public can prevent outdoor activities and reduce health impacts during heavy polluted days (Figure 
4.14). 

 

Figure 4.14: Example of monitoring system (fixed or movable) and connection with central office 
[Courtesy of HORIBA) 

******* 
26 Malmodin, Jens & Bergmark, Pernilla. (2015). Exploring the effect of ICT solutions on GHG emissions in 2030. 10.2991/ict4s-

env-15.2015.5. 

https://download.atlantis-press.com/article/25836149.pdf
https://download.atlantis-press.com/article/25836149.pdf
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This action is also in line with the Global Environment Monitoring System for Air (GEMS Air), the UN Environment 
Programme mechanism on air quality monitoring that builds and maintains collaboration amongst global 
stakeholders to enhance and keep the state of the quality of the world’s air quality. It builds capacity and 
generates services in partnership with multiple stakeholders using low cost sensors to support the development of 
evidence-based air quality management policies and to support actions for mitigating air pollution. 

This action will not bring directly quantifiable benefits in terms of CO2 reduction. 

4.3.3 Actions 
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European 
Axis for 

Smart City 

Strategic Lines Actions 

Sphere of influence / 
“smart city” feature 

Contribution to 
2030 EU Agenda 
for Sustainable 
Development 

Roadmap 

G
o

ve
rn

an
ce

 

Ec
o

n
o

m
y 

M
o

b
ili

ty
 

En
vi

ro
n

m
e

n
t 

C
it

iz
e

n
sh

ip
 

Q
u

al
it

y 
o

f 
Li

fe
 

P
e

o
p

le
 

P
la

n
e

t 

P
ro

sp
e

ri
ty

  

P
ar

tn
e

rs
h

ip
 

O
n

- 
G

o
in

g 

2
0

2
2

 

2
0

2
4

 

2
0

2
6

 

2
0

2
8

 

2
0

3
0

 

IN
FO

R
M

A
TI

O
N

 A
N

D
 C

O
M

M
U

N
IC

A
TI

O
N

 T
EC

H
N

O
LG

IE
S 

Technologies 

Development and 
implementation of 
ICT technologies 
for management 
and monitoring the 
City 

X    X X X X  X  X X X X X 

Smart 
Government  

Development of 
digital services for 
citizens in the 
public transport 
sectors  

X  X X X X X X  X   X X X X 

Development of 
digital services for 
citizens in the 
energy sector 

   X X X X X  X  X X X X X 

Installation of 
systems to monitor 
the environmental 
quality 

  X X  X X X       X X 

4.4 GOVERNANCE  

The actions identified in the Governance axis reflect the aim of LECCE Municipality to create an open and smart 
environment, where the communication and information to increase the citizens awareness will be central. Beside 
the realization of several actions during the past years, as the implementation of the Open data platform, the 
enhancement of the city free Wi-Fi network and the launch of several campaigns to promote new collective 
initiatives, the purpose of the Municipality is to give an additional boost to the citizens engagement. The result is 
the definition of focused and structured lines of intervention considering not only the open and smart Government 
and the creativity and social innovation topics, but also fostering the creation of urban clustering through the 
collaboration with other municipalities. 
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4.4.1 Open and Smart Government 

4.4.1.1 Promotion of internal training courses for the specialization of municipal employees in the smart city 
topics 

The strengthen of knowledge and the enhancement of training are considered driven forces towards the 
sustainable and smart growth of LECCE, as also stated for the general European growth in the Europe 2020 

strategy27. Beside the fact that the smart city concept has grown between the 2007 and 201328, all its aspects and 
implications in the development of a city are still quite new and they are quickly changing, in relation to the 
dynamic systems that represent the cities nowadays.  

The definition and promotion of a training program to enhance the knowledge especially of the municipal 
employees is considered a concrete and strategic action, in order to create a very specialized group of experts 
inside the Municipality, that will have all the know-how needed both to implement the energy management 
systems, as indicated by the national standard “UNI EN CEI ISO 50001: Energy Management Systems – 
Requirements and guidelines for use” and to handle the transversal processes related to LECCE “smartization”. 
The training program will be organized by Smart city experts, like Architects’, Engineers’, Lawyers’ and 
Accountants’ Orders, Lecce University, Certification Authorities and Private companies with a significative and 
valuable experience in smart city and energy topics. The course will deepen specific themes like ISO 50001 
methodology, energy efficiency, reduction of energy costs, city’s resiliency, digital city and digital technology, 
smart energy and smart buildings, always considering the economic, social, legislative and project perspective. 
The Municipality will achieve the 50001 certificate and the participants will obtain a certificate of participation and 
training credits if they are members of professional Orders. 

Alongside the main benefits reachable through this action, as the improvement in the management of the city 
during its transaction in becoming smart, the quantification of Greenhouse Gases (GHG) reduction is not easily 
assessable. It can be approximately considered that the combination of all the social and educational activities 
programmed could allow to reach an amount of 1% in terms of CO2 reductions: approximately a total reduction of 
4000 tonnes CO2/y and about 1000 tonnes CO2/y per action. 

4.4.1.2 Awards (tax breaks and incentives) for citizens who implement good practices that contribute to urban 
decarbonisation 

The involvement of the entire community toward the achievement of a more sustainable future, through the 
reduction of LECCE carbon footprint, will be crucial in order to obtain effective results. The citizens will play a 
central role in the fight against the increase of CO2 emissions, alongside the Public Administration, the 
Authorities, the public and private service companies and all the other actors that are part of the local urban 
framework. Therefore, with the aim to create a strong community committed to help in creating a better city where 
to live, a reward program for all the virtuous citizens that will implement good practices will be developed.  

An “eco-points” collection system will be realized and it will allow all the registered citizens to participate the 
program, that will take into account all the good actions performed improving LECCE urban environment and 
sustainability. Several activities will enable citizens to collect points, as recycling, waste collection, participation in 
social initiatives (e.g. the clean-up of common spaces like parks and beaches), organization of fundraising 
campaigns for ideas and projects that could help in the GHG reduction (e.g. the creation of little green areas and 
vegetable gardens).  

Every activity will be evaluated considering specific indicators for the “eco-points” distribution (e.g. for the 
recycling and waste collection the points will be calculated considering the type of waste – cardboard, plastic etc- 
and the weight of the garbage collected). The achievement of specific amount of “eco-points” will allow the 
virtuous citizens to obtain tax breaks (e.g. Municipal taxes reimbursements, discounts for local shopping, energy 
bills reimbursements, discounts in using new green mobility municipal services as e-bikes rental). 
A community where the good citizens’ behaviours are strongly incentivized will mostly experience positive social 
changes and an improvement of the quality of life, due to the increase of sense of belonging and enhancement of 
public spirit. Several benefits for what concern the environment will be recognized, even if they are not easily 
quantifiable. The specific assessment of benefits in terms of CO2 reduction, as indicated for the other social and 
educational activities, will consider that a total estimated reduction of 1% in terms of CO2 reduction could be 

******* 
27 EC, European Commission, Communication from the Commission – Europe 2020. A strategy for smart, 

sustainable and inclusive growth, 2010 
28 F. Russo, C. Rindone, P. Panuccio: The process of smart city definition at EU level, 2014 
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reached taking into account all these activities added up: approximately 4000 tonnes CO2/y and about 1000 
tonnes CO2/y per action. 

4.4.1.3 Information campaigns for citizens concerning the management and life cycle of urban waste 
collection 

A correct management of urban waste collection is one of the main challenges of the urban environment 
nowadays. LECCE Municipality is already strongly committed to recycling, aiming to become a more and more 
virtuous city with an efficient and sustainable urban waste management. In 2019 the Municipality was awarded by 
Legambiente Puglia, the regional branch of an Italian non-profit organization committed to environmental 
protection, for its dedication to recycling: in 2018 the separate collection amounted to 65%.  

Considering the good results already obtained in this field LECCE Municipality aims to keep pushing towards this 
direction, in order not only to increase the percentage of separate collection, but also to become a “zero waste” 
municipality with a lesser production of dry waste per capita. The engagement of citizens through the organization 
of well-structured and focused information campaigns is considered one of the local key actions that could help in 
achieving both the improvement of the urban waste management and the reduction of CO2 emissions. The 
information of citizens on all the aspects related the urban waste collection and its life cycle will be conveyed 
through: 

✓ specific events 

✓ a dedicated website with informative/educational materials and games 

✓ easy to follow guidelines 

✓ promotional materials (e.g. captivating videos, brochures and leaflets) 

✓ a dedicated information front office 

✓ exhibition stands 

✓ a dedicated municipal application 

✓ school lessons 

The information campaigns, also associated to the award program for citizens who implement good practices - 
§4.4.1.2 (e.g. the citizens who participate to specific events could obtain “eco-points”), will strengthen the 
individual and collective responsibility, enhancing the view that both collective and individual choices are 
important. Considering the quantification of benefits in terms of CO2 reduction, the same approximations used for 
the other social and educational activities has been taken into account, so a reduction of about 1000 tonnes 
CO2/y is estimated as reachable with this specific action.  

4.4.2 Creativity and Social Innovation 

4.4.2.1 Improvement of communication tools towards the citizen  

The promotion of citizens participation in public life is one of the pillars that characterize an open government, so 
LECCE Municipality, aiming to build a transparent and accountable government with a strong citizens 
participation, considers the communication initiatives crucial both to strengthen the trust towards the 
Administration and to encourage a change in citizens behaviour. The core of this action is represented by the 
organization of a strategic communication campaign focused on improving the tools to reach the citizens. The 
development of effective contents, as the promotion of government initiatives, smart city actions results and 
participatory activities, together with guidelines for the citizens to foster the achievement of common goals (e.g. a 
more rationale use of energy) will be the first step to strengthen the relation between Administration and citizens.  

The focused and captivating key messages and contents will be shared continuously, in order to keep alive the 
interest of the citizens in the governmental activities, using the following channels of communication: 

✓ a dedicated smart phone application where citizens can find all the news and latest information provided by 
the Administration concerning the city and its liveability. This application will be a shortened version of the 
Municipal website; 

✓ a specific messaging channel (e.g. WhatsApp or Telegram channel) where messages as news and alerts 
could be forwarded directly to all the citizens subscribed (e.g. the closure of a street or weather warnings); 

✓ dedicated social media channels (e.g. Facebook and Twitter) will be used not only to promote governmental 
initiatives and social activities, but also to post shortened news and video messages; 
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✓ LECCE Municipality official website that will be improved in order to increase the offering to the citizens in 
terms of data and information available, making it more interactive and engaging; 

✓ periodic focused events to promote initiatives and where citizens and administrative officials can discuss and 
share opinions on topics related to improve LECCE quality of services and quality of life; 

✓ interactive showcases installed in strategic points of the city that can promote governmental activities and 
initiatives through visual, tactile and sound contents; 

✓ promotional billboards and letters  

The benefits related to this action will not directly contribute to the CO2 reduction, but they will help in improving 
social behaviours and quality of life, fostering an open communication between citizens and Administration 
towards the achievement of the environmental common goals, as energy savings and sustainable energy 
transaction. 

4.4.2.2 Development of the LECCE FOOD 2030 campaign to spread good practices related to the food 
system chain (including exploitation of organic waste)  

This action aims at integrating urban governance processes across multiple policy areas like climate, urban 
waste, social and economic policies. In particular, innovative instruments can be applied to shape and steer urban 
food transitions towards sustainability, as the development of Municipal campaigns to spread good practices 
related to the food system chain and urban waste management.  

An example of Municipal campaign (i.e. LECCE FOOD 2030 campaign) can be structured as following:  

✓ Mapping city-region food systems to define baselines and assess local potentials for advancing sustainable 
food transitions;  

✓ Developing Food Transition Agendas through a locally embedded multi-actor process as strategic roadmaps 
to accelerate the sustainable food transitions and deliver on the FOOD 2030 policy priorities;  

✓ Co-designing and deploying concrete actions through Urban Living Labs, as direct experiments to implement 
Food Transition Agenda pathways, with the support of adaptive tools.  

An online-based Food Transition Acceleration Platform can support the movement as a decision support tool for 
cities, while supporting market uptake and concrete implementation through business models and financial 
instruments. 

Lecce does not currently have a food strategy or a circular economy policy in place. However, Lecce’s ambition is 
to up-scale its climate commitment and to include the topic of food in its climate plan. Indeed, Lecce has already 
joined a project proposal within the H2020 European programme concerning this topic and has the intention to 
develop such action in the future, starting from that idea. 

Through this action Lecce would like to investigate the connection between the food chain and the urban climate 
condition. More specifically, Lecce aims to reduce food waste and to co-create solutions to optimize the re-
processing, recycling and re-use of urban food waste. This action has the aim to involve the municipality, the 
waste management company and the local industries operating within the agricultural sector. Moreover, 
awareness raising campaigns to convince citizens and tourists of a more conscious food consumption and waste 
collection can be developed.  

The benefits related to this action will not directly contribute to the CO2 reduction, but they will help in improving 
social behaviours, sustainability and quality of life, fostering an open communication between Administration, 
citizens, waste management company and industries, towards the achievement of the environmental common 
goals, as energy savings and sustainable energy transaction. This action can bring to a more aware use and 
consume of food, to an improvement of the urban waste collection system and to a greater cleanliness of the 
urban environment. 

4.4.3 Urban Clustering 

4.4.3.1 Strengthening the collaboration with other Municipalities to achieve common objectives   

The realization of a strong network made by the collaboration with different Municipalities, moved by common 
goals, is the main objective of this action. LECCE Municipality considers the creation of regional and interregional 
urban clusters as an opportunity to develop and strengthen the cultural creativity and innovation, especially 
considering the ICT environment. The achievement of a sustainable energy transition, together with the city 
carbon footprint reduction, are ambitious targets that require transversal activities to be reached, not only through 
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the promotion of collaboration between different stakeholders at city level, but also creating synergies with other 
Municipalities.  

The development of strategic partnerships with other Administrations will allow LECCE Municipality to create 
useful connections focused on key topics as spatial planning, smart specialization strategies, national and 
international fund and research programmes and participation to open innovation platforms. The creation of a 
solid network of contacts will also give LECCE the opportunity not only to learn from other similar experiences and 
good practices, but, especially in the ICT sector, it will allow to offer new innovative services to the citizens and 
stakeholders. Considering the ICT platforms, services and applications already developed and used by other 
Municipalities, LECCE could start from these IT architectures to improve and use them within the city, paying a 
facilitated fee according to a specific urban cluster agreement among the participants. The costs and timing will 
be reduced, speeding up the process of implementation and distribution of these new services. Collaborations 
and synergies could be created considering the following subjects: 

POSSIBLE PARTNERHISPS 

 

APULIA REGION 
Regional planning/Smart Innovation Strategies/Open Innovation 
Platforms/Fund and Research programmes 

 

BARI METROPOLITAN CITY 
Strategic collaboration with neighborhood Apulia’s Municipalities and 
ANCI: spatial strategic planning 

 

ITALIAN TECHNOLOGY CLUSTER FOR SMART COMMUNITIES 
Participation to national and European fund and research 
programmes/Collaboration in the development of projects for smart 
cities and communities 

 

AGENDA 21 
Participation to Agenda 21 Association of Public Administrations. The 
Coordination of Italian Local Agendas 21 is made up of Regions and 
local entities that participate in the life of the Association to improve 
environmental management and to make Sustainable Development a 
step towards a more equitable future. 

 

Agenzia per l’Energia e lo Sviluppo Sostenibile (AESS) 
Participation to AESS agency. The AESS agency is a legally 
recognized and non-profit association for the sustainable energy 
development of the territory, where the public entities can join.  

 
The benefits related to this action are not directly quantifiable in terms of CO2 reduction, but, participating in 
urban clusters, LECCE Municipality will take part in the development of innovation projects based on Key 
Enabling Technologies (KETs) that will improve the local economic, social and environmental framework. The 
process’ innovation at multisectoral level will be favored, assuring great results in the local challenges, as health 
and wellness, sustainable energy, cultural development, food safety, sustainable agriculture and unemployment. 
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4.4.4 Actions 
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Open and Smart 
Government 

Training courses for 
the specialization of 
municipal employees 
in the smart city topics 

X X  X    X X   X X X   

Awards for citizens 
who implement good 
practices that 
contribute to urban 
decarbonisation 

X   X X X X X    X X X   

Information campaigns 
for citizens concerning 
the management and 
life cycle of urban 
waste collection 

X   X X X X X    X X X   

Creativity and 
social 

innovation 

Improvement of 
communication tools 
towards the citizens 

X    X X X     X X X X X 

Development of the 
LECCE FOOD 2030 
campaign 

X   X X X X X  X  X X X X X 

Urban 
Clustering 

Strengthening the 
collaboration with 
other Municipalities to 
achieve common 
objectives  

X X X X  X   X X  X X X X X 
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5 ROADMAPS (SECTION TO BE FINALISED) 

5.1 ENERGY EFFICIENCY IMPROVEMENT OF PUBLIC REAL ESTATE 

Project XX: Title 

Strategic Lines & Action  

Goal  

Stakeholders involved  

Intervention phases  

Possible CO2 reduction  

Possible financing opportunities  

 

5.2 PRODUCTION OF ENERGY FROM RENEWABLES 

Project XX: Title 

Strategic Lines & Action  

Goal  

Stakeholders involved  

Intervention phases  

Possible CO2 reduction  

Possible financing opportunities  

 

5.3 DEVELOPMENT OF DIGITAL SERVICES FOR CITIZENS IN THE ENERGY 
SECTOR 

Project XX: Title 

Strategic Lines & Action  

Goal  

Stakeholders involved  

Intervention phases  

Possible CO2 reduction  

Possible financing opportunities  

 

5.4 PROMOTION OF INTERNAL TRAINING COURSES FOR THE 
SPECIALIZATION OF MUNICIPAL EMPLOYEES IN THE SMART CITY 
TOPICS 

Project XX: Title 

Strategic Lines & Action  

Goal  

Stakeholders involved  

Intervention phases  

Possible CO2 reduction  

Possible financing opportunities  
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6 PROCESS & GOVERNANCE  

The IEP and related Roadmaps so define the vision of LECCE municipality, as a benchmark city in South Italy 
area in terms of energy efficiency and sustainability of its infrastructures and services, capable of generating a 
unique and dynamic environment for entrepreneurship and creation of business, and where quality of life and 
welfare of its people are enhanced.  

As stated, before the final step of the IEP is the approval from Municipal City council, which will transform the Plan 
in an effective instrument for addressing the interventions in the territory. 

To make it really a valuable instrument, a Governance structure needs to be put in place. The governance should 
be based in an inclusive and multi-stakeholder approach, leaving behind the top-down approach where decisions 
are done by a group a few people. The participation of citizens and other public and private stakeholders is a pillar 
in the success of a Smart City and so, in this framework, the Governance is putting on the same table all the 
parties, in order to share responsibilities, decisions and successes.  

6.1 SMART GOVERNANCE MODEL FOR LECCE 

An inclusive government dimension, where all the citizens and stakeholders could be involved as active actors in 
the municipal decisions, supporting with valuable contributions the development of LECCE as a smart city, should 
be created using adequate tools and supports.  

A strong ICT environment (infrastructure, hardware and software) should be put in place in order not only to 
improve the citizens quality of life, offering new more efficient and transparent services (e-government sphere), 
but also with the aim to support and strengthen the citizens participation through activities as co-creation events, 
multidisciplinary workshops, creativity and social innovation spaces and urban living labs (e-governance sphere). 

LECCE Municipality will take into account both the e-government and e-governance areas of influence, as 
indicated in paragraphs §4.3 and §4.4, developing ad hoc ICT tools, defining a solid communication program and 
organizing structured participative events and activities. A proper education and training should also be 
guaranteed in order to have qualified experts that could facilitate, as key actors, the transaction towards a smart 
government. 

A specific attention should be paid in practicing the strategic actions identified, as the achievement of good results 
in these fields will be fundamental to reach the future vision aimed by LECCE within ten years, as a smart city 
with a low carbon footprint, a strong committed community and an improved quality of life. 

6.2 TOOLS FOR IMPACT ANALYSIS  

The assessment of the actions defined in this document, especially in terms of their impact on the five spheres of 
influence: governance, economy, mobility, environment, citizenship and quality of life, has been fundamental in 
order to better understand the value of the different single strategies compared to the overall framework. The 
impact analysis helped to better outline the actions identified, always considering as final goal the 40% reduction 
in CO2 emissions compared to 2007 within 2030, allowing to make changes where the strategies identified did not 
seem consistent enough. 

The study of the actions’ impacts has been pursued through different steps, as a preliminary estimation has been 
useful in the first stages and a more accurate evaluation has been needed in order to detail the activities to be 
implemented.  

✓ Step One: Preliminary assessment 

A rough quantification of the results per every action in terms of CO2 reduction has been obtained not only from 
literature review and study cases analysis, but also using an easy-to-use tool: PLANHEAT tool.  

The research concerning similar solutions already implemented in other contexts, as well as documents with 
information and studies developed on the topics of interest, was useful to have a preliminary idea of the results 
that could be achieved with the foreseen strategies.  

PLANHEAT mapping and planning tool was mainly used to quantify the impacts related to the actions that involve 
heating and cooling technologies, simulating low carbon scenarios and comparing alternative solutions and 
related sustainable results. The experience that LECCE Municipality had with this tool as a project partner within 
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the Consortium of the H2020 PLANHEAT project, allowed to speed up the preliminary analysis having already 
rationalized the information available on Heating & Cooling sector and developed specific knowledge. 

This step was useful to preliminary assess and control that the overall actions defined could really contribute in 
meeting LECCE future vision and goals, identifying the most effective ones in order to detail them more 
accurately in the specific planned roadmaps (chapter 5). 

✓ Step Two: Detailed evaluation 

When the preliminary quantification has been completed, a more comprehensive analysis of the strategies 
identified as the most effective for their contribution in reducing CO2 emissions, has been pursued. A more 
accurate study on the impacts has been conducted using the SmartEnCity tool: Energy Balance tool. 

The Energy Balance calculation program, developed by PlanEnergi, from an original idea of Aalborg University 
and PlanEnergi, is a spreadsheet that allow an energy system analysis, generating results for indicators on 
energy consumption and energy supply, through the organization of information about local energy supply. The 
tool had been already used in the first planning phases of the document to assess LECCE baseline situation, in 
order to calculate the level of carbon footprint for the reference year. With the aim to obtain an accurate baseline 
picture some values related to the equivalent CO2 emissions of fuels were changed to make the assessment 
more consistent with the Italian framework.  

Starting from the data included in the predefined baseline, the further studies had concerned the assessment of 
the more technical actions identified in the energy sector with the aim to precisely evaluate their role in the overall 
CO2 reduction. The conversion from fossil fuels to renewable energies related to the innovative technologies 
described in the planned key actions for future scenario, had been accurately studied in order to verify the 
consistency with the local potential and the results in terms of CO2 production. 

The key indicators calculated are listed as follows: 

✓ Total CO2 emission 

✓ CO2 emission per inhabitants 

✓ Percentage of fuel consumption covered by renewable energy 

✓ Percentage of fuel consumption covered by locally produced renewable energy 

✓ Use of local renewable energy resources 

✓ Total fuel consumption 

✓ Total end-use of energy 

✓ Total electricity consumption 

✓ The distribution of fuels used in the energy supply 

✓  Step Three: Final assessment  

The data and the results obtained from the previous two steps have been refined thanks to the continuous 
involvement of the interested stakeholders in the planning process, especially concerning the actions identified as 
the most potentially effective and so detailed in the roadmaps – IEP Actions chapter 5. The contribution of 
stakeholders was crucial not only in the first planning phases for the definition of LECCE future scenario, through 
a scenario workshop described in paragraph §3.2, but also for the feasibility assessment of selected actions 
considering the social, economic and financial perspective. 

Several meetings have been organized with the aim to plan a well-defined program where every step of the 
implementation process has been studied and revised, considering the impact on the indicators already 
commonly agreed and the possible risks that can obstacle the success of the operations. 

✓ Step Four: Monitoring 

When the actions will be implemented a structured periodic monitoring campaign will start, in order to evaluate 
and understand the results and the real impacts of the executed actions. This activity will be conducted through 
the collection of quantitative and qualitative data, concerning not only the analytic and technical information 
obtained by technological devices, but also the social outcomes related to the citizens satisfaction collected by 
surveys and dedicated events.  

The quantitative data will be compared not only with the information included in the “business as usual” scenario, 
but also with the planned future vision. The qualitative information concerning citizens feedbacks will be combined 
with the impacts on quantitative indicators and they will be both integrated in an annual report. 
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1 FORESIGHT EXPERIENCE – LECCE 

LECCE has developed and implemented the Sustainable Energy Action Plan (SEAP) in 2014. The document 
includes important priorities in different sectors (energy, mobility, ICT, citizen involvement) and measures to support 
their implementation. Some measures have successfully been realised, some have been financed and ready to be 
realised and others are planned, but not yet implemented for various reasons. The document needs a process of 
reconsideration and rethinking, due to the need to arrive to the SECAP (Sustainable Energy and Climate Action 
Plan). The current priorities should be prolonged, modified and updated with the same and new measures, 
depending on the assessments of the present situation, following also the experience of the lighthouse cities and 
their successful results.  

The foresight exercise (based on a single workshop) has been organized has a part of the Energy Planning 
Process described above, in order to provide input for the IEP – Integrated Energy Plan. The main goal of LECCE 
is to implement the IEP, which defines the energetic strategies of the City across the different areas. The final output 
will be the IEP of Lecce Municipality, targeting a CO2 reduction of at least 40% within the 2030, compared to 2007. 

1.1 PHASE 1 – STATUS AND CHALLENGES 

For planning the foresight exercise in Lecce, the following action plan was agreed on: 

Activity Deadline Responsibility 

Task force Definition November 2018 RINA & LECCE 

Review project documentation (WP8), 
lighthouse cities experiences, LECCE 
SEAP and related documents 

November 2018 – January 2019 RINA 

Stakeholders mapping and validation February 2019 LECCE with RINA support 

SWOT analysis and validation March – April 2019 RINA 

Relevant Trends Mapping May 2019 RINA & LECCE 

Questionnaire preparation and 
submission to stakeholder 

June 2019 RINA 

Foresight Scenario Workshop: scenarios 
development, validation and selection 

09th July 2019 RINA & LECCE 

Follow-up of the scenario and 
preparation of next steps toward IEP 

July – September 2019 RINA 

1.1.1 Foresight task force 

The main objective for Lecce Municipality is the implementation of foresight, the development of the Integrated 
Energy Plan (IEP) and the creation of replication roadmaps: to perform this set of activities, LECCE is supported 
by RINA based on the responsibilities assigned by SEC Grant Agreement. So, the two entities, RINA and LECCE, 
constitute the Task Force: 

✓ LECCE Municipality: recipient of project activities, whose main representatives are 4 members (deputy mayor, 
two project managers and a consultant) 

✓ RINA Consulting: responsible for the foresight workshop and integrated energy planning (roadmap included), 
whose main representative are 3 members (one project manager and two analysts). 

The task force, created in Fall 2018, meets periodically (generally every 2-3 weeks) until the IEP will be finalised 
and approved. According to the steps of the project, the discussions focus on different topics and moreover, a daily 
mail exchange is active for a continuous alignment.  

During the foresight exercise, the task force worked according to several steps and activities. 

Phase Steps Activites 

Phase 1 – Before 
the workshop: 
status and 
challenge 

1. Set-up the task force

2. Define strategic

questions

3. Baseline study

1. Task force created in November 2018 with

RINA & LECCE (7 people)

2. Lecce would like to reduce its footprint

through the development of actions in

different areas: energy efficiency,
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4. Study of city’s status 

5. SWOT analysis 

6. Stakeholders selection 

7. Workshop preparation 

renewables, mobility, ICT and citizen 

involvement. 

3. Several documents have been retrieved: 

SEAP, City energy balance and WP8 

documents to prepare the field for the work 

4. Identification of a series of trends and their 

customisation in function of Lecce 

specificities in the following areas: energy, 

mobility, ICT and governance. 

5. Development of a SWOT analysis 

according to previous results and following 

validation by Task Force 

6. Mapping of the stakeholders: over 50 

people identified, belonging to 

Associations, Private Companies, Public 

Sector, ESCO, etc. 

7. Technical preparation that includes 

questionnaire submission to the 

stakeholders. Logistic preparation includes 

selection of a conference room, 

preparation of moderators, arranging 

catering. 

Phase 2 – During 
the workshop: 
visions of the 
future 

8. Workshop purposes 

9. Collecting questionnaire 

feedback 

10. Stakeholder groups  

11. Scenario developments  

12. Selection of main 

scenario 

13. Conclusions 

8. Deputy Mayor introduced the Lecce energy 

objectives for the future and the need to put 

in the same table all the interested 

stakeholders 

9. Beyond the data collection completed 

before the meeting about questionnaire 

feedback, the results elaboration is 

presented in order to collect further 

feedbacks 

10. Four groups have been created, in order to 

warrant the wider representations of all 

sectors in all the tables 

11. Each table discussed about the 4 identified 

scenarios, based on the main selected 

trends (collaboration between 

stakeholders, city carbon footprint) 

12. The scenarios have been developed in real 

time following some guidelines and 

questions by moderators and briefly 

presented to the audience, who selected 

the most interesting for LECCE IEP 

13. Discussion on the main outcomes of this 

event and next steps 
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Phase 3 – After 
the workshop: 
strategies and 
decisions 

14. Organisation of follow-up 

events 

15. Share results 

16. Specify next steps 

14. According to the IEP steps needed, several 

restricted working groups could be created 

in order to proceed with the specific actions 

15. The workshop results will be shared among 

stakeholders and public for comments and 

modifications 

16. Feedbacks will be collected and 

implemented (if feasible) in the plan  

 

1.1.2 Stakeholder involvement 

Firstly, to involve stakeholders, a contact list owned by Lecce has been used. The stakeholders have been selected 
through the expertise and the needs to cover all the strategic areas of the IEP. The following categories have been 
identified: 

✓ Energy 

✓ Urban Lighting 

✓ Mobility  

✓ ICT and new technologies 

✓ Natural resources 

✓ Waste management 

✓ Government  

✓ People 

More than 100 invitations were sent. The representatives included deputy mayor, municipal department managers, 
technical advisors, project managers, company responsibles and others stakeholders.  

In order to have the wider participation and to not exclude anyone, Lecce Municipality also published on its website 
the event in order to collect feedbacks from anyone interested (the so called “Manifestazione di Interesse – 
Expression of Interest” where anyone could subscribe to the event and be included in the database that Lecce 
will use for any future urban planning-related initiative).  

The combination between invitations and news on the website page was useful to involve different people and 
provide feedbacks, according to their availability. This process was useful in order to better prepare the meeting 
day and facilitate the registration procedures. In order to show the Municipality high commitment and increase the 
interest, even if the political situation was not stable in that period (until the election of May 2019 that fixed the 
political framework), the participation of Deputy Mayor of Lecce as keynote speaker was included in the 
Agenda. 

Lecce Municipality worked a lot in a second phase, to assure the participation not only of municipality employees 
and managers of the different technical department (Public Works, Planning, Environment, Digitalisation, Mobility, 
etc.) but also of stakeholders related to the private sectors. The inputs from everyone are needed for developing 
good ideas useful for the future energy strategies. 

1.1.3 Preparing for the workshop 

The main activities preliminary to the workshop included the preparation of the SWOT analysis and the identification 
of a list of smart city trends that could affect Lecce in the next ten years. The SWOT analysis, inspired by the 
Lighthouse Cities’ work, was developed starting from the information collected in the Lecce baseline document, that 
includes all the data available at present for the city, concerning energy, mobility, ICT and governance. The 
strengths, weaknesses, opportunities and threats identified were evaluated by the task force and tailored according 
to the needs and aims of the Municipality before the workshop. The produced tables, subdivided per sectors, were 
circulated among the participants during the workshop to help them focusing on the real strengths and weaknesses 
of the Municipality and discussing on the driving forces of change (threats and opportunities): in particular on how 
the external threats could be overcome using the opportunities in each specific scenario. 
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Together with the SWOT analysis a list of smart city trends was also prepared before the workshop, based on 
the outcome of a global smart city trends survey conducted among SEC partners in 2016. The list of trends was 
then detailed on the interests and objectives of Lecce Municipality according to the local situation.  
The final list of trends was circulated before the workshop via Google Form among all the stakeholders asking them 
to fill in the questionnaire. All the trends had to be voted considering the probability of occurrence in the future ten 
years and their relevance for the development of Lecce IEP.  

The online survey circulated among stakeholders 
More than 50 answers have been collected and used for the selection of the most uncertain and relevant scenarios. 
According also to Lecce needs and interests the following two have been considered: 

✓ City decarbonisation; 

✓ Strong collaboration between stakeholders (Municipality, Citizens, Public and Private companies). 

Consequently the correspondent opposite ones have been evaluated: 

✓ City carbonisation; 

✓ Weak collaboration between stakeholders. 

The final list of the trends used for the online survey was: 
 

ENERGY 

 
• Oil and gas prices increasing  

• Higher oil and gas prices will result in extensive fuel poverty 

• Higher oil and gas prices will result in developing renewable technologies for energy production  

• Countries’ efforts to reduce reliance on fossil fuel energy will lower oil and gas prices significantly 

• The EU will remain heavily dependent on Russian oil and gas supplies 

• The costs of renewable energy will decline remarkably, making it competitive with conventional energy 

• The global CO2 emission targets will not be met as the energy sector will not experience drastic changes 

• Improvements in energy trends will rather come from constant political effort than advances in technology 

• Growth in global energy demand will slow down markedly because of  the solar panels’ price reduction 

• Solar will account for a third of new power generation infrastructure built over the next decade 

• Wind energy production will steadily increase 

• Biomass energy production will steadily increase 
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• Thanks to the shrinking costs of lithium-ion batteries, they will be increasingly used to help manage the 

power grid and store energy for buildings 

• Cities will become active players in their local energy markets (e.g. city-owned energy companies) 

• Citizens will become active players in their local energy market (e.g. selling to the grid) 

• Energy consumption management will be increasingly important in flattening the peaks 

• The diffusion of smart solutions for the energy monitoring will facilitate the energy consumption 

management and will reduce the energy demand 

 
MOBILITY 

 

• Global transport will remain heavily dependent on fossil fuels with a strong rise in demand for diesel 

and fuel oil  

• In heavy transport, conventional fuels will not be replaced with new types of fuel technologies 

• Fuel consumption levels in the EU will remain almost at current levels 

• 25% of cars sold will have electric engines (up from 5% today, incl. hybrids) 

• Electric cars will be cheaper to own than conventional cars 

• Thanks to the shrinking costs of lithium-ion batteries, they will be increasingly used to power electric 

cars 

• Car/ride sharing will become increasingly popular, keeping down the growth of personal cars 

• CO2 emissions from the transport sector will mainly depend on the degree of government intervention 

and new low carbon fuel systems 

• Transport volumes and fuel demand will largely depend on government policies over the next decade 

• Open data and big data will become increasingly important in optimizing transportation 

• The improvement of public trnasportation will result in private cars decrease and in the traffic 

decongesting  

• With the implementation of the cycle paths the use of bikes will increase  

• The development of multimodal solutions in trasportation will facilitate the green mobility 

ICT 

• The appetite for large-scale Digital Governement types of project will reduce due to concerns of 

increasing mass surveillance and privacy data retention 

• New regulatory frameworks to improve transparency and to open communication channels between 

government and public will restore trust in ICT 

• The streams of sensor data and its analysis will support better management of resources and 

contribute to sustainability 

• The trend towards smart grids, which allow communication between power producers and consumers, 

will increase remarkably 

• Innovative and less regulated services will engage people to collect and share data and knowledge 
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• Delivering ICT visions will still be hampered by the cities’ lack of capacity and resources to effectively 

make use of ICTs 

• ICTs will lead to further access to and use of urban data 

• ICT products and services will still be inaccessible to some segments of the population due to a lack 

of affordability, training and education, contributing to urban inequality 

• ICTs will gain importance in ensuring citizen participation in planning decisions, contributing to social 

inclusion 

GOVERNANCE 

• Smart cities will be hindered by key skills gaps (e.g. smart city planning, procurement, digital 

citizenship) 

• Smart cities will be hindered by lack of finance and well-developed business models 

• Smart cities will be hindered by lack of information exchange among local authorities and citizens 

• Smart cities will be hindered by lack of  private-public partnership 

• Smart cities will be hindered by lack of adaptability of existing IT infrastructure 

• Smart cities will be hindered by privacy and safety issues and insufficient data openness 

• Smart cities will be hindered by a lack of collaboration across sectors, disciplines and other cities 

• Smart cities will be hindered by the lack of a common vision and action 

• Smart cities will be hindered by insufficient political effort 

• Smart cities will be hindered by overregulation that prevents innovation 

• Smart cities will be hindered by insufficient adoption of new technologies 

• Smart cities will be hindered by insufficient awareness and changes in consumer behaviour 

1.1.4 SWOT analysis 

To facilitate the discussion and identify the main actions for the scenario development, RINA performed a SWOT 
analysis, which has been used both on the preparatory phase and during the workshop itself. 

The final SWOT analysis includes the following strengths and weaknesses. 

Sector 
 

STRENGHTS WEAKNESSES 

E
N

E
R

G
Y

 

• Use of technologies for energy 
production from renewable sources 
(solar thermal / photovoltaic interventions 
in schools and kindergartens) 

• Progress in the energy retrofitting 
interventions of public buildings 

• Use of LED lights in public lighting (street 
lights / traffic lights etc.) 

• Increase in energy efficiency measures 
for private buildings through incentives 
(ITACA Protocol - House Plan) 

• Door-to-door waste collection within the 
entire municipal area 

• Greater awareness of the Public 
Administration on the subject of energy: 

• Small use of renewable sources for 
energy production: less than 20% of the 
electricity produced comes from 
photovoltaics and the percentages for 
heating and cooling are even lower 

• Poor exploitation of wind energy: failure 
to build micro-wind power plants in 
municipal buildings (schools) 

• Lack of energy efficiency measures in 
private building 

• Lack of solutions for the production of 
energy from renewable sources in the 
private sector 
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Sector 
 

STRENGHTS WEAKNESSES 

green purchases / adhesion to Green 
Public Procurement 

• Lack of integrated and innovative 
solutions related to energy savings (e.g. 
energy districts) 

• High levels of CO2 emitted annually 

• High energy consumption resulting from 
non-renewable sources 

• Lack of guidelines and integrated actions 
in the field of sustainability and energy 
saving 

T
R

A
N

S
P

O
R

T
 

• Encouraging the use of electric vehicles 
(e.g. construction of electric charging 
turrets) 

• Increase in public electric and low CO2 
emissions vehicles (e.g. Euro VI bus) 

• Promotion of cycle-pedestrian mobility 
(e.g. construction of pedestrian and cycle 
track; bike-sharing system) 

• Interest in improving the connection 
between cycle paths and public transport 
(e.g. velostazione – station for bicycles) 

• Plan to construct new parking lots in 
public-private partnership 

• Low use of electric vehicles / natural gas 
vehicles 

• High dependence on private cars rather 
than public transport 

• Suspension of the “Obike” - bike sharing 
service 

• Shortage of bike-sharing and car-sharing 
services 

• Long timescales for the construction of 
new parking areas 

• Low number of interchange stations for 
public bicycles 

• Lack of promotion and information 
campaigns to encourage the use of 
public transport 

• Shortage of measures to create an 
interconnected network involving the 
various public transport and cycle-
pedestrian networks (e.g. integrated 
tickets for different vehicles, cycle-
pedestrian routes, etc.) 

IC
T

 

• Data open and accessible to all citizens 
through the Open Data portal 

• Enhanced free Wi-Fi network distributed 
throughout the territory 

• Development of ICT tools to support 
urban planning (e.g. European Planheat 
project – www.planheat.eu) 

• Lack of updated energy data 
(consumption, production, use of 
renewable energy and CO2 emissions) 

• Shortage of ICT platforms that offer 
services to citizens 

• Lack of consolidated ICT tools to support 
cross-sectoral urban planning (e.g. 
Planheat project still under development) 

• Shortage of ICT solutions for data 
collection in energy and environmental 
monitoring 

• Shortage of smart technologies installed 
in buildings (e.g. sensors for energy 
consumption monitoring) 
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Sector 
 

STRENGHTS WEAKNESSES 

G
O

V
E

R
N

A
N

C
E

 

• Subscription and participation in smart 
city initiatives / projects (Covenant of 
Mayors, European projects SmartEnCity 
and Planheat) 

• Use of tools to implement sustainable 
development strategies (e.g. Green 
Public Procurement) 

• Open and transparent administration 

• Administration careful of energy policies 

• Renovation of the municipal technical 
staff to benefit young and highly 
specialized resources 

• Shortage of actions aimed at involving 
and sensitizing citizens on issues related 
to energy / environmental sustainability 

• Lack of strategic integrated actions 
between the various areas of intervention 
(energy, mobility, etc.), aimed at 
sustainable development of the city 

• Low consolidated collaboration between 
the administration and the stakeholders 

• Shortage of specific skills related to the 
development of innovative technologies 
and solutions to achieve goals in the 
smart city environment 

Besides these strengths and weaknesses, the final SWOT analysis includes the following opportunities and 
threats. 
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Sector OPPORTUNITIES THREATS 

E
N

E
R

G
Y

 

• Development of a local energy market less 
dependent on imported resources and on 
the national energy system 

• Promotion and exploitation of energy from 
renewable sources (solar / wind / biomass) 

• Innovative solutions with high efficiency 
and integrated at territorial level (e.g. 
energy districts) 

• • Enhancement and development of local 
entrepreneurship operating in energy-
related sectors 

• Raising awareness and citizen involvement 
campaigns to reduce energy consumption 

• Financing network aimed at encouraging 
sustainable building interventions and 
energy saving in buildings (e.g. linking 
financial incentives to certain energy 
performance indexes) 

• Strengthening of actions aimed at reducing 
the waste produced / increasing the 
recycling / reuse of materials 

• Even more specific training in the energy 
field 

• Increasing demand and energy 
consumption 

• Vulnerability and difficulty in supporting 
a local and independent energy market 
(Italy currently imports most of the 
fossil fuel resources from abroad) 

• Inadequate support to the legislative 
system in the development of 
innovative solutions from the energy 
point of view 

• Poor interest of citizens and 
stakeholders in new energy initiatives 

• Political and administrative actions that 
are not constant and are not aimed at 
producing changes in energy efficiency 
sector 

T
R

A
N

S
P

O
R

T
 

• Optimization and enhancement of the 
increasingly interconnected public 
transport network with cycle-pedestrian 
routes and vehicle rental systems 

• Incentives for sustainable mobility (e.g. 
replacement of traditional cars with hybrid / 
electric cars) 

• Development and sponsorship of a solid 
bike-sharing and car-sharing network 

• Improvement of (inter) national 
connections with the city 

• Integration of renewable resources’ 
electricity production systems with the 
public and private transport system (e.g. 
photovoltaic and electric vehicle charging 
technologies) 

• Reduction in the use of private cars (e.g. 
public transport, pedestrian routes, limited 
traffic areas in the city centre) 

• Participatory initiatives and plans aimed at 
raising awareness and directing citizens 
towards sustainable mobility 

• Fossil fuels will continue to be the most 
used fuels in transport 

• Norms and political / administrative 
actions with inadequate or insufficient 
effort on sustainable mobility 

• The improvement of the public 
transport system could simultaneously 
lead to a high increase in the prices of 
tickets and season tickets 

• Lack of economic resources to create a 
system of incentives to be used for the 
development of sustainable mobility 

• Constant and massive use of private 
transport (greater convenience / high 
cost of public transport) 
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Sector OPPORTUNITIES THREATS 

IC
T

 

• Open data related to the energy, 
environmental and transport areas 
(consumption / production / use of 
renewable energy / CO2 emissions) 

• Strengthening and consolidation of ICT 
tools for urban planning across sectors and 
for data collection and environmental 
monitoring 

• Strengthening and consolidation of ICT 
tools for citizen services for the execution 
of municipal practices 

• Buildings equipped with smart systems to 
reduce consumption and improve energy 
efficiency (e.g. sensors) 

• Incentives for the development of ICT 
applications and tools to improve the life 
quality of citizens (e.g. sites and 
applications dedicated to services and 
information) 

• Lack of economic resources for the 
development and use of ICT 
technologies 

• Inaccessibility of ICT tools to some 
areas of the population due to costs 
and lack of adequate information 

• Risks connected to the security and 
instability of ICT systems (cyber 
attacks, privacy and data protection) 

• Excessive regulation and restrictions in 
ICT services 

G
O

V
E

R
N

A
N

C
E

 

• Investments in initiatives / actions aimed at 
raising awareness and training citizens on 
issues related to energy and environmental 
sustainability 

• Actions to promote economic growth, 
especially concerning the youth 
employment 

• Greater collaboration between 
Administration and stakeholders (service 
providers, etc.) 

• Creation of skills related to the 
development of innovative technologies 
and solutions to achieve goals in the smart 
city environment 

• Cooperation with other local authorities 
(Province, Region, neighbouring 
Municipalities) to share energy policies and 
strengthen transport services and network 

• Technical training increasingly focused on 
sustainability issues within administrative 
bodies 

• Growing public interest in sustainable 
choices 

• Aging of the population because of 
displacement of young people due to 
unemployment 

• Lack of changing at governmental level 
(little-targeted political actions with little 
support for sustainable development) 

• Risk of international conflicts / terrorist 
actions 

• Increasing environmental problems 
due to the increase in waste produced 
and its disposal (e.g. management of 
electrical and electronic 
equipment/photovoltaic panels 
disposal) 

• Risks associated with the actions of 
criminal organizations in the area 
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1.2 PHASE 2 – VISIONS OF THE FUTURE 

1.2.1 Scenario workshop 

RINA and Lecce Municipality, in the framework of European Project SmartEnCity (smartencity.eu) have organized 
a Foresight Workshop on Future Energy Strategies of the Municipality. The workshop was held in Lecce in July 
2019 and involved more than 40 stakeholders coming from Public Institutions, University, Public and Private 
Companies and Associations. During the event the four scenarios, developed starting from the questionnaire 
previously circulated among the stakeholders, were presented to the participants and after a round-table discussion 
it was asked them to vote the most desirable scenario for Lecce in 2030.   
 

1.2.2 The foresight workshop  

The following table summarizes the workshop agenda and the materials used and made available to the participants 
during the event  

Agenda – scenarios and future vision 
15.00–15.20_Gathering, participants registration, coffee and snacks  

15.20-15.30_Welcome  
Alessandro Delli Noci, Deputy Mayor of Lecce Municipality 

15.30-15.40_Workshop introduction 
Giovanni Puce, Director of the Public Works Office of Lecce Municipality 

15.40-16.00_SmartEnCity project: description 
Michele De Santis, RINA Consulting SpA 

16.00-16.30_Workshop : IEP, objectives, preliminary work, questionnaire results, round-tables structure 
Sara Botto, RINA Consulting SpA 

16.30-18.00_Round-table discussions 
Analyzing and validating the scenarios in groups guided by task force members (RINA-C and Lecce Municipality) 

18.00-18.30_Scenarios presentation 
Moderators of each round-table (RINA-C and Lecce Municipality) 

18.30-19.00_Selection of the master scenario for Lecce in 2030 and conclusions 
 

Materials used 

http://www.smartencity.eu/
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• Agenda 

• Registration sheets 

• Table/group numbers 

• Participants list 

• Powerpoints on SmartEnCity project and workshop presentation 

• Group work/scenario guidelines 

• SWOT analysis tables 

• Scenarios outlined both printed out for each group and presented on wall posters 

• Table of all 4 scenarios 

• Extra paper, pens, markers and post-it 

• SmartEnCity brochures 

Considering the outcomes of the on-line questionnaire submitted to all the participants, four scenarios were outlined 
tailored on the interests and objectives of Lecce Municipality. Every scenario was represented by a round-table 
preliminarily prepared for the four work/discussions groups. Every group was previously identified with the aim of 
having at the same table a representative for each sector (Energy, Mobility, ICT and Governance), so during the 
initial registration every participant was addressed to one of the tables (A, B, C and D, as the scenarios’ letters).  

The groups’ work and discussions were carried out using the following guidelines inspired by Tartu’s workshops 
and revisited based on Lecce local situation and needs: 

✓ Round-table presentation to help know better the other actors around the table 

✓ Describe your group’s scenario, using the background material provided (SWOT analysis tables) and taking 
into account developments in energy, transport, ICT/data and governance in this scenario 

✓ Answer all the questions having set the main features of the considered scenario  

✓ Follow the suggestions and the directions of the group leaders, previously identified from RINA-C and Lecce 
Municipality, to help staying focused on the workshop purposes. The mediators will help you take notes and 
will later elaborate the scenario 

✓ Use the following questions to develop the discussion: 

• What are the main characteristics that describe this scenario considering the matrix axes? 

• What are the conditions that led to this scenario considering the energy, mobility, ICT and governance 
sectors and what are the developments in these sectors? 

• How should Lecce respond to the scenario’s developments (i.e. responding to external factors by using 
internal strengths and avoiding weaknesses)? 

• What are the main positive aspects and barriers identified in this scenario? 

• How will this scenario affect Lecce’s ecological footprint (i.e. how Lecce achieved decarbonisation)? 

• According to this scenario, what happens with Lecce social welfare and life quality? 

• Give the scenario a short descriptive title and think of 2-3 newspapers headlines from the future 

✓ Consider the coherence of this scenario making sure that the strengths/benefits and weaknesses/drawbacks 
are in balance 

✓ Identify keywords, ideas and concepts related to the vision of Lecce in 2030 

✓ Choose the features that outline the master scenario, achieving a common vision, after presenting your future 
vision to the other groups 
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1.2.3 Scenario development 

Once the most interesting trends for the Future Energy Strategies of Lecce Municipality were defined, a matrix has 
been prepared as a next step.   
 
Scenario matrixThe 2x2 matrix has been built considering the main trends and their opposite as follows: 

 
The four scenarios were developed during the round-table discussions, evaluating and merging all the inputs and 
ideas that came as a result of the brainstorming. It was not always easy to maintain the focus of the table discussions 
on the main topic, because the participants got often lost in conversations related to Lecce present issues and 
problems, more than think about a future scenario. The main features of the scenarios are described in the following 
summaries:  
 
 
Scenario A: In Lecce you can breathe fresh air (happy decarbonisation)! 
Highlights: 

✓ City decarbonisation: city has become a sustainable, smart and resource-efficient urban environment 

✓ Closer and stronger cooperation and coordination among public and private stakeholders: citizens and public 
administration are strictly involved into the city transformation 

✓ Integrated mix of legislative and economic intervents ensured the main barriers have been overcome. 

✓ Energy supply is entirely renewable, sustainable and clean 

 
Headlines from the future: 

✓ Smart Zero Carbon City dream finally came true 

✓ Lecce reduces pollution levels becoming a green city 

✓ Citizens are happier in a city with a better quality of life 

✓ Congratulations to Lecce: a green energy heaven into the south of Apulia 

 
Description: 

The increase in demand and energy consumption, in addition to the simultaneous increase in fossil fuel costs and 
the negative impact on the environment and on the quality of life, pushed the sectors of Lecce Municipality to 
establish a solid collaboration with stakeholders interested in the areas involved. 

Urban  
carbonisation 

Weak collaboration 
between 
stakeholders 

Strong collaboration 
between 
stakeholders 

B 

Urban  
decarbonisation 

A 

C D 
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In the energy sector, it has been possible to best promote renewable and sustainable energies, as well as promoting 
the efficiency not only of public buildings, but also of private ones through forms of financing and volumetric 
incentives for energy saving. The control and optimization of consumption is also favored by the installation of 
sensors along with the use of management systems. 

Public water transport and supply agencies have installed photovoltaic systems for the operation of water lifting 
systems. Furthermore, systems for controlling and limiting plant losses have enabled a reduction in costs and 
energy consumption. 

To reduce the use of fossil fuels in private transport, political and administrative actions have been adopted to 
encourage sustainable mobility. 

Collaboration with stakeholders has allowed the development of adequate awareness campaigns to encourage the 
use of shared vehicles (bikes and electric car sharing) and to obtain a good costs reduction for the use of public 
transport and shared services. 

The number of charging stations for electric vehicles has been significantly increased, made available by the 
companies, and shared to recharge the vehicles owned by the municipal administration. 

Diesel public buses have been replaced with methane or electric vehicles. 

All of the above has led to a considerable improvement in the quality of life, both thanks to the achievement of the 
desired decarbonisation levels, and thanks to the decongestion of city car traffic. Furthermore, the reduction in the 
demand for parking has allowed the release of spaces to be used for public parks and soft mobility (pedestrian 
areas, and bicycle lanes for greater safety for cyclists). 

In the extra-urban areas (i.e. the 12 km of the Lecce - San Cataldo cycleway) intelligent automatic illumination 
systems were used to light the cicleways. 

In the open data sector Lecce was already an exemplary city thanks to the politics of past years, with a website 
containing almost 600 datasets, including energy and environmental data. 
Also in this field the collaboration between the Municipality and the operators of the sector has allowed the 
production of further open data based on external requests favoring their reuse. 
New data is also collected through the technologies installed for environmental monitoring, for the purpose of better 
urban planning. 
Finally, the platforms available to the citizen were improved in order to provide information and telematic services 
in favor of reducing bureaucracy related to the Municipality. 
After several years spent in the decarbonization of the city’s challenge, Lecce has become a really good place: a 
smart and sustainable city with reduced CO2 emissions. 

This is a really good goal for the city, especially for citizens and for all the public and private stakeholders, that have 
worked hard to change the energetic asset, implementing step by step the use of more renewable resources. 

First of all, citizens live now in a city with a very good quality of life. The reset of CO2 emissions means a reduction 
of the levels of pollution and then a cleaner environment. 

Secondly, the development of the green economy increased the number of companies that have started to work 
with renewable energies and energy saving; this has improved job placement, especially for younger people 
addicted to new technologies with a very positive look at the future. 

 
Scenario B: Break up the public-private boundaries to decrease the urban carbonization 
 
Highlights:  

Urban decarbonisation: city has become a sustainable, smart and resource-efficient urban environment 

Weak collaboration and coordination among public and private stakeholders: citizens 

and public administration are poorly involved into the city transformation 

Private and public stakeholders have independently worked to implement energy efficient projects 

Too much bureaucracy and slow municipal processes and communication: barriers still to be overcome 

 
Headlines from the future 
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Lecce City reaches the foreseen target of CO2 emissions’ reduction  

Weak collaboration between private and public stakeholders, not yet in the right 

direction 

Citizens are not aware of the urban energy consumption and energy savings’ opportunities 

Are the citizens really interested in Lecce environmental future? 

 
Description: 

Lecce reaches the decarbonization target, thanks to public energy efficient projects’ implementation and 
independent private investments within the energy efficient, renewable energy and sustainable mobility sectors. 
The urban environment’s health is generally improved. The use of new technologies for renewable energy 
production, such as solar panels and wind turbines, is increased in both private and public areas. This situation is 
inserted in a framework, where a weak collaboration between public and private stakeholders is ongoing, generating 
not coordinated actions and poor information campaign among citizens.  

Energy private companies keep investing in technologies for producing renewable energy sources, but the 
bureaucracy and poor collaboration of the Municipality slow down the process, bringing the private companies to 
explore other markets and territories. The Municipality is not aware of the total energy consumption and does not 
have a complete view of the energy produced from RES, consequently there is a weak and incomplete 
communication to the citizens about the urban energy situation. The Municipality have difficulty to implement 
planned energy actions since the lack of public funding and missed coordination with the private companies.  

The citizens are not adequately informed and sensitized, so they make individual investment in energy efficient 
based on private energy market offers and incentives, according to their economic convenience.  

The urban waste door-to-door collection system is managed by private companies, with lack of citizens’ and 
Municipality’s collaboration. This situation, without an adequate support from citizens and Municipality brings to 
increase the cost of the urban waste door-to-door collection system, since the impurity rates in the collected waste 
are still very high. That also means that the taxes related to the urban waste are high and they are increasing. 
Moreover, this brings citizens to vandal acts throwing garbage in the courtyard close to the City.  

The public transportation is still poorly exploited by the citizens, that continue using private cars, although there is 
an increase of investment in individual electric vehicles thanks to more available private incentives. On one side 
the increase in using private electric cars allows the CO2 emissions’ reduction, on the other hand this doesn’t 
resolve the city’s traffic and parking problems. The parking areas are not enough and the parking costs are still very 
high. Furthermore, there is poor collaboration also among public entities and Municipality, which do not support 
initiatives of sustainable mobility and investment at province/regional levels. The difficulties in the collaboration 
between stakeholders brings to a lower promotion of incentives and solution in green mobility like bike-sharing or 
improving of public transportation fleet.  

 
Scenario C: Lecce goes back in time: individual prevails on community 
 
Highlights:  

City carbonisation 

Poor collaboration between stakeholders and lack of coordination 

Fossil sources use increases steadily 

Economic interests overbear on environmental ones 

 
Headlines from the future 

Lecce likes electricity….the consumptions increase 

More asphalt, more private cars 

Each citizen looks only in his courtyard 

What are ICT technologies? Are they really useful? 
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Description: 

Lecce increases the CO2 production due to different reasons, mainly low prices of fossil fuels, low investment in 
renewables and new technologies, weak policies on mobility and poor exploitation of ICT solutions. This situation 
is then inserted in a framework, where a weak collaboration between public and private stakeholder is ongoing, 
generating a vicious circle where the city goes towards an increase of its footprint. 

The fossil sources, despite of forecasts, are still the most used due to a wide availability at good prices: so standard 
technologies using fossil fuels (carbon, oil, gas) remain the preferred by the community, and consequently by 
industries which invest mainly in the research of linked solutions. 

Renewable sources are well known but considering the wide availability of fossil ones, neither citizen or municipality, 
nor stakeholders are willing to dedicate time, effort and money to something which is expensive, requires change 
of habits and time to be really implemented, due also to the difficulties collaborating between themselves.  

The citizens generally are aware that they are contributing to the pollution and to a wrong societal development but 
they are more attracted to easy, well-known, low-cost solutions. The buildings are managed as usual, no retrofitting 
intervention is promoted by Municipality or requested by householders. 

Companies and Municipality, beyond some preliminary attempts to provide greener solutions, decided to align 
themselves to this situation, due to their failed and chaotic attempts to co-operate (they have difficulty collaborating). 
So as a result the production of CO2 increase, generating a reduction of life quality and economic wellness in long 
term.  

The increase of fossil fuels influences also the mobility sector: private transportation prevails over the public not 
only in the city centre but also in the connections with neighbourhood. No multimodal solutions are promoted due 
to the lack of interest among the stakeholders in something that is not really requested by citizens or municipality, 
with a related impact on parking areas and the old city centre, where the access to cars is forbidden in order to 
keep safe the historical buildings and the touristic area. 

The difficulties collaborating between stakeholders bring to a lower promotion of incentives and solutions in green 
mobility like bike-sharing or improvement of public transportation fleet.  

ICT solutions appear like cathedrals in a desert: solutions for smart monitoring of energy consumptions and traffic 
management could be effectively used due to the high level of technology development reached by digital solutions, 
but the strong lack of collaboration and connections between the actors from ICT and the other sectors makes it a 
failure. The municipality has several difficulties starting from the management of public building and consequent 
control of energy bills, due to also possible network leakages. These difficulties are reflected also in the promotion 
of collaborations and campaigns aimed to pursue sustainability objectives. Although the knowledge to have an 
environmental friendly approach is well known by everyone, the main objectives of tenders issued by the 
Municipality is not to support the Green Public Procurement, but only to obtain the maximum discount: so the 
economic aspects and the aim to provide standard services is the main objective of the Municipality, which misses 
completely the vision. 

Moreover, available funds and incentives are addressed to solve short-term problems like youth unemployment or 
specific emergencies.  

So therefore, awareness campaigns, agreements with other neighbouring Municipalities and involvement of 
industries and other stakeholders in the decision process are not actions promoted by the Municipality, as they are 
not seen as effective measures to decarbonise the city.  

In this scenario even if the environmental sustainability principles are known by stakeholders and citizens, the main 
important goal is to preserve the reached comfort level, or at least improving it, giving attention mainly to economic 
issues. Each action is driven by this reason, and the sustainability goals are really seen as obstacles, mainly by 
populist political forces. The final consequence is that Lecce increases the production of greenhouse gases and it 
is more and more excluded by national/international networks due to missed compliance to climate / environmental 
/ energy European goals. 

 
Scenario D: Collaboration and information: the first steps towards change 
 
Highlights:  

City carbonisation 

Strong collaboration and coordination among stakeholders  
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Citizens information and awareness considered as a valuable resource 

Strict legislation and too much bureaucracy: barriers still to be overcome 

 
Headlines from the future 

Lecce invests in education and information 

Keep collaborating to reach the CO2 goal! 

A good collaboration, but not yet in the right direction 

Lecce has still to take some steps to become decarbonised 

Are the citizens really interested in Lecce environmental future? 

 
Description: 

Lecce is a city with a good quality of life, improved during the years due to a profitable collaboration among 
stakeholders operating in different fields. Despite the positive results related to the initiatives and the actions 
promoted by the fruitful coordination among sectors, Lecce has not yet fulfilled the decarbonisation objectives. The 
CO2 levels decreased when compared to ten years ago, but they are not yet compliant to the emissions targets. 
The strong collaboration among stakeholders focused especially on the socio-economic growth of the city, in 
particular decreasing the youth unemployment, enhancing the labour supply, offering improved services to the 
citizens and giving a boost to the touristic activities. 

In this framework the environmental issue is not set aside, but there are still some barriers that slow down the 
achievement of the CO2 goals. One of the biggest problem is related to the legislation and the bureaucracy in many 
cases obsolete and too complicated to allow streamlined procedures. The changing in the citizens’ behaviour and 
mentality is another difficult challenge, due to the fact that deep-rooted habits are not easy to be modified, in 
particular when people do not feel directly responsible for the consequences of CO2 emissions and climate change. 

In the energy field the general willingness to use greener solutions, combined with the aim to enhance the labour 
supply, brought as a result a series of actions, agreed among stakeholders and Public Administration, to promote 
and finance the use of renewable solutions and technologies: in particular in the industrial sector more and more 
energy is now produced by solar installations and wind turbines. Despite this positive wind of change the fossil fuels 
are still very popular and, because of their low prices, cheaper than the renewable energies’, the traditional 
equipments using oil, gas and carbon are still the main technologies used for the energy production, especially in 
the private buildings.  

The lack of incentives focused on the private owners, the complicated regulatory systems and the confusion 
generated by a lack of straightforward procedures discourage the citizens to invest in the new and greener 
technologies. For the same reasons the retrofitting interventions in the private and public buildings are not as many 
as they could be with a different normative approach and ad hoc procedures. 
The mobility in Lecce has improved thanks to a cooperated planning among Region, Province and Municipality, 
especially considering the (inter)national connections and the public transports from the outskirts to the city centre. 
The cycle-pedestrian lanes have been enhanced too and there is an efficient bike sharing service all over the city, 
but nevertheless traditional cars are still the most used transportation. The citizens are aware of the consequences 
related to the use of the fossil fuels, but the mentality it is not completely changed and the old habits still prevail on 
the new and more environmentally friendly ones, in particular among the older generations.   
In the ICT field more and more new solutions are being developed, especially to enhance the citizens’ quality of life 
and to improve the governing of the city. There are services and mobile applications dedicated to the citizens (e.g. 
mobile apps to monitor the public transportation and free access to a wide variety of open data related to all the 
sectors), but in general the digital solutions are still not very much used to help in the energy savings, due to the 
fact that most of the people don’t see the need to install quite expensive and sophisticated devices, that could lead 
to spend more money in renovating the older system to make it domotic.  
The Municipality is one of the actors that strongly promote and actively help to create a profitable collaboration 
among sectors, benefiting from this situation in all the governmental aspects related to the city planning and to the 
creation and the implementation of new solutions and services to improve the quality of life and the socio-economic 
environment of the city. The decarbonisation of Lecce is seen as one of the priorities and a big challenge, so the 
government adopts more and more green public procurement rules and environmentally friendly policies. 
Considering information and instruction as great valuable resources to really make a change in the reduction of the 
CO2 emissions, the Municipality invests in the promotion of professional training courses to train expert technicians 
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that could share their expertise in their different areas of responsibility. Public financing activities and workshops to 
increase the citizens’ awareness of the environmental issues, is another action strongly promoted by the Public 
Administration, starting from the children’s education in kindergartens and schools.  
Lecce is now a really well managed and wealthy city to live in, with services dedicated to improve the quality of life 
in every sectors. The collaboration among stakeholders that also involve an active participation of the Municipality, 
brings as a result a well-structured organization of the city with focused investments and more public money saved. 
The carbon footprint goals have not yet been obtained, but the city is going to the right direction to achieve its 
environmental aims, increasing people awareness by changing some old bad habits and focusing on cut red tape 
to increase the private investments in the new and more renewable solutions. 

1.2.4 “Master” scenario 

The final step of Lecce workshop was centered on the Master scenario selection, a preferred common future 
vision agreed between all the participants. When the round-table discussions and ideas exchanging process 
was concluded, every group’s moderator briefly prepared a summary of each scenario and presented it to the 
participants. The main features of each scenario were outlined, emphasizing the positive and negative aspects and 
showing the most significative ideas shared during the brainstorming process.  

The Master scenario vote 
After all the presentations every participants was asked to think about the preferable scenario, as the most feasible 
and desirable for Lecce in ten years. Everyone voted the scenario chosen using a previuosly prepared poster that 

clearly showed all the scenarios identified.  
At the end of the voting the scenario agreed as the most desirable was the D: Collaboration and information: the 
first steps towards change. 
The great value of this scenario for all the participants was the successful collaboration between stakeholders, 
seen as a massive and fundamental change in the actual Lecce situation. The achievement of the city 
decarbonisation concurrently with the strong co-operation among sectors, considered as a big step to obtain in itself 
in ten years, was evaluated as a too optimistic vision. 
Of course the aim to obtain a 40% reduction of the CO2 in 2030 remains as the main purpose of Lecce IEP, so the 
goal, enriched by this foresight workshop experience, will be: 

✓ perfect the Master scenario starting from the information and collaboration between different actors, 
enhanced and focused to overcome the barriers to reduce the CO2 

1.3 PHASE 3 – STRATEGIES AND DECISIONS 

1.3.1 Input for IEP planning 

Although the D scenario was voted as the “master scenario”, all the information gathered during workshop and the 
outcomes of the four scenarios will be used for the next IEP steps, with the collaboration of selected groups of 
stakeholders.  

The foresight workshop defines the conclusion of the first set of activities of IEP process. 

Now the work, led by RINA and LECCE, is going to proceed with new steps: 

✓ Scenario follow-up and Strategic Planning -  September 2019 -  April 2020 
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✓ Replication Roadmaps / Action Plans – March 2020 – September 2020 

✓ Municipal Council Approval – December 2020 

1.3.2 Next steps 

At the moment the task force is still active to continue the work done so far. Stakeholder groups selected for specific 
themes could be invited to contribute to specific part of the IEP, which it is expected to be approved within the end 
of 2020 by Municipal City Council.


	0. Publishable Summary
	1. SmartEnCity consortium involvement and activities
	1.1. Contributions of partners
	1.2. Relation to other activities in the project

	2.  Introduction
	2.1. Expected Impact
	2.2. Deliverable Objectives
	2.3. IEP Transition Process
	2.3.1. Cities4ZERO methodology
	2.3.2.  IEP City Questionnaire

	3. Strategic planning towards urban carbon neutrality. How to start?
	3.1. City Goals and Focus
	3.1.1.  City Base Situation
	3.1.2.  Lead Entity and Supporting
	3.1.3. Main and supporting actions
	3.2. The scale of the interventions

	4. Co-generation of future scenarios through foresight. How to engage local stakeholders in your carbon neutrality journey?
	4.1. City Scenario Co-development
	4.1.1.  Analysis tools (SWOT)
	4.1.2.  Barriers vs Opportunities
	4.1.3. Funding Opportunities
	4.2. Legal Framework
	4.3. Implementation Mechanisms
	4.3.1.  Implementation Authority
	4.3.2.  Implementation Path
	4.3.3.  Stakeholders Involved
	4.3.4. Co-creative character

	5. Integrated Energy Plans. How to take action?
	5.1. City Action Plan
	5.1.1. City roadmap Key Lines
	5.1.2. Strategic Projects “Information Sheet”
	5.1.3.  Public Procurement Procedures
	5.1.4.  Public Procurement Implementation
	5.2. Intervention Baseline
	5.2.1. Baseline Data Availability
	5.2.2. Timescale for Open procedure
	5.2.3. Evaluation Criteria
	5.3. Project Monitoring

	6. Practical Information. How to avoid the main errors?
	7. Integrated energy Plans. How to empower your ideas?
	8. Annexes to the City Roadmaps (Sonderborg, Tartu, Vitoria – Gasteiz, Asenovgrad, Lecce)
	8. Annexes to the City Roadmaps (Sonderborg, Tartu, Vitoria – Gasteiz, Asenovgrad, Lecce)
	anexos.pdf
	AnnexI_City of Sonderborg
	AnnexII_City of Tartu
	AnnexIII_City of Vitoria
	AnnexIV_City of Asenovgrad
	AnnexV_City of Lecce


