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Executive summary 

Cities4ZERO: The Urban Transformation Strategy for Cities’ Decarbonisation is a step-by-step 

strategy for a Smart Urban Decarbonisation transition, guiding cities through the process of 

developing the most appropriate strategies, plans and projects as well as looking for 

commitment of key local stakeholders for an effective transition; all from an integrated 

planning approach.  

This strategy intends to align cities’ decarbonisation and smart city solutions implementation, 

through the Smart Zero Carbon City concept, which targets the main decarbonisation elements 

from a participatory and technology-supported perspective: 

 

From this concept, the important question is how to deploy the SZCC and how to effectively 

implement this concept in our cities. To answer this question, SmartEnCity project examines 

planning, implementation, monitoring and replication works to identify the key factors playing 

towards smart urban decarbonisation (SZCC concept), reviewing an ongoing process of five years 

of coordinated initiatives in the cities of Vitoria-Gasteiz (ES), Tartu (EE), Sonderborg (DK), Lecce 

(IT) and Asenovgrad (BG). 

This commissioning process, altogether with complementary best practices in urban 

transformation processes, has been the main input to produce Cities4ZERO; a methodology 

produced to successfully guide cities in their ambitious urban transformation process. What is 

Cities4ZERO offering to cities? How can this step-by-step strategy help municipalities in their way 

towards decarbonisation? Main elements of the strategy are presented below. 

Cities4Zero consists of 16 steps, structured in three stages. The Stage A will deal with the 

development of the City Strategy towards decarbonisation, while Stages B and C will develop 

the Key Projects identified in that City Strategy. 

• A. Strategic Stage (STEPS 1 to 6): provides a strategic planning framework which enables 

the city administration 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 

“A Smart Zero Carbon City (SZCC) is a resource-efficient urban environment where carbon footprint is nearly 

eliminated; energy demand is 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 resources are 

intelligently managed by aware and efficient citizens, as well as both public and private stakeholders”  

SmartEnCity consortium 
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▪ 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): guides through the 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 prioritization 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): structures the 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 not conceived as a linear process, but as a circular one. The 

whole process (Stages A, B and C) 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. 

The final aim of Cities4ZERO is to involve European cities on the path towards decarbonisation, 

mainly targeting the wide range of small and mid-sized cities in the region (83,43% of cities). As 

SmartEnCity slogan states, “you don’t have to be a capital city to make a major difference!”. 
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Figure 2. Sustainable Development Goals report (UN, 2019) 

Focusing on cities, the EC is deploying two main initiatives to achieve those decarbonisation 

targets through local implementations in urban environments.  

Firstly, fostering strategic processes, with the Covenant of Mayors initiative gathering 7.755 

signatories since 2008, with 6.038 Sustainable Energy Action Plans (SEAP) submitted and 1.743 

of those already being monitored. This initiative intends to accelerate the decarbonisation of EU 

territories, strengthening their capacity to adapt to unavoidable Climate Change impacts, 

allowing their citizens to access secure, sustainable and affordable energy5. In 2016, the initiative 

evolved to demand from cities Sustainable Energy and Climate Action Plans (SECAP), based on a 

Baseline Emission Inventory and a Climate Risk & Vulnerability Assessment, as well as a report 

on progress every two years, committing cities to support GHG reduction EU targets by 2030.  

Secondly, fostering real implementation in cities, the EC launched in 2012 the European 

Innovation Partnership on Smart Cities and Communities (EIP-SCC), a platform intending to 

engage cities, industries, SMEs, investors and researchers, bringing them all together to design 

and deliver smart-sustainable solutions and projects. This EIP-SCC initiative is funded by the 

European Commission’s Research and Innovation Framework Horizon 2020  and the Strategic 

Energy Technology Plan (SET Plan)6, aligning all forces towards EU decarbonisation targets and 

the economic growth of the region. 

 

Figure 3. SCC1 Joint initiative projects, part of the SCIS and EIP-SCC platforms (SCIS, 2019) 
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2.2 THIS DOCUMENT IS FOR CITIES. Local urban environments at focus 

Cities4ZERO is targeted towards cities, fostering the effective decarbonisation of EU urban 

environments, based on their city needs and context. Each city has unique features, culture, 

geography, goals, etc., which set the context to design a strategy tailored to the local city needs. 

Furthermore, these local conditions influence the design and development of projects and 

therefore, it is crucial to consider differences and explore commonalities in this transition.  

Cities4ZERO is valid for any kind of city, despite diverse local needs, as all municipalities are 

facing common challenges in this urban transformation process. Each specific local steering 

process will be in charge of tailoring the Cities4ZERO steps to the ad-hoc local situation of each 

city. Because city context matters! 

As a potential audience, this document addresses city and regional administrations, NGOs, 

urban planners and developers, urban researchers, energy utilities, service providers, design & 

construction professionals, community representatives, and potential investors. 

Regarding city scales, the main principles of this strategy have been built upon the experiences 

of small and medium-sized cities, far from the scale, visibility and the available resources of 

large EU capitals. Among the 962 European cities that surpass 45,000 inhabitants, according to 

Eurostat data, 793 have a population of between 45,000 and 300,000 inhabitants8, reaching 

83.43% of EU cities, an indicative figure of the major impact that small and medium-size cities 

will have on the GHG emission targets set by the EU for 2020 and 20309. As the slogan of 

SmartEnCity project indicates, “you don’t have to be a capital city to make a major 

difference”10, we are seeking to involve this wide range of European cities on the path of 

decarbonisation7. 

2.3 WHY FOLLOW THIS STRATEGY? Value proposition for cities 

This is the value proposition that Cities4ZERO is offering to cities, aligned with the three stages 

according to which the strategy is structured: 

• A. Strategic Stage: provides a strategic planning framework which enables the city 

administration 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 

 

• B. Design Stage: guides on the 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 prioritization 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 system 
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• C. Intervention & Assessment Stage: structures the 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 user training 

▪ Interventions’ performance and impact assessment 

▪ Post management and communication through City Information Open Platforms 

▪ Project and strategy validation 

▪ Up-scaling of successful experiences 

2.4 HOW DOES IT WORK? Overview and stages of the strategy 

Cities4Zero consists of 16 steps, structured in three stages. The Stage A will deal with the 

development of the City Strategy, while Stages B and C will develop the Key Projects identified 

in that City Strategy. In line with the value proposition for cities, Cities4ZERO is thus divided in 

the following three stages: 

A. Strategic Stage, providing the strategic framework at city level (STEPS 1 to 6) 

B. Design Stage, framing and designing the Key Projects to deploy the strategy at city level 

(STEPS 7 to 11) 

C. Intervention & Assessment Stage, implementing and evaluating all foreplaned 

interventions (STEPS 12 to 16) 

This step-by-step methodology is not conceived as a linear process, but as a circular one. The 

whole process (Stages A, B and C) 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. 

 

Figure 7. Cities4ZERO stages overview and iterative process (Urrutia, 2019) 

Depending on the current status of each municipality, the point of departure can vary as some 

methodological steps might be already fulfilled. The first exercise for cities consists in evaluating 

their situation regarding this process and which steps from Stage A will be a priority for them3. 

                                                           
3 City Check-up Assessment tool can be accessed on: 
https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse  

As a starting point, the SmartEnCity team has developed the City Check-up Assessment tool. 

By filling a questionnaire, cities can “test” themselves and see where their city is regarding 

this urban transformation process. It is an easy way to start your city journey towards a 

smart zero carbon future; it takes less than 10 minutes! 

Find the interactive tool clicking here or a printed version in Annex 3 of this document. 

 

 

 

https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse
https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse
https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse
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Figure 8. Cities4ZERO strategy. Overview of the process and 16 steps (Urrutia, 2019) 



https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse
https://docs.google.com/forms/d/e/1FAIpQLScOjmJCSpEpxToG51uBFuUj8ku18Z-NRzW_vpGB3PvZqlOcJQ/formResponse
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- To perform energy audits of that inventory (energy supply, efficiency, , recommendations, etc.) 

- To develop Energy Action Plans, with diagnosis, strategy, and actions for the city. 

- Making all this information publicly availabe. 

 

Step 2. ANALYSE. City information gathering: City Background Information Package (CBIP) 

When facing a strategic urban transformation process, a thorough analysis gathering 

comprehensive information on the current state of the city is 

crucial for a successful regeneration; Where are we? 

A pre-analysis must perform a literature review at city level, 

delving on existing policies, regulations, strategies and plans, 

complemented by semi-structured interviews with experts and 

surveys on citizens’ perception. On that basis, a city 

characterization provides a deeper understanding on the socio-

economic and sectorial (energy, building stock, mobility, ICTs, 

engagement, waste, water, etc.) features and status of the city, 

where city indicators (SZCC Readiness Level7) can provide a 

desirable quantitative approach to this characterization. Here, a 

carbon emissions baseline is key to perform further strategies and 

projects towards energy transition. 

All gathered information within this step will be bundled into a City 

Background Information Package (CBIP), as a solid reference for 

further steps in this methodology. Like an X-Ray of our city! 

How to perform a city characterization: what domains need to be 

included in your City Characterization? 

Of course, each city has its own features, but all cities have some 

commonalities regarding sustainability and decarbonisation processes. 

The SmartEnCity team developed a thorough review of relevant documents and methodologies in the 

field such as Aalborg Commitments, the Leipzig Charter, BREAM, LEED, HQE2R, DGNB, or DPL, studying 

their knowledge domains and indicators’ tables. As a result, the city characterization template was 

classified into six domains5, covering the most relevant systems of the city: 

• Local conditions; 

• Energy supply and consuming patterns; 

• Building stock and retrofitting needs; 

• Urban mobility; 

• ICT infrastructures and services; 

• Citizen and stakeholders’ engagement. 

Each of these sections is described under a common format of a) Storytelling describing the section 

qualitatively in text, and b) a Fact box presenting the indicators as a wrap-up quantitative summary of the 

                                                           
5 A wider range of local conditions can be addressed in this characterisation, if there are available resources: 

Historical, political and traditional data aspects, crucial for city grow so far and in the near future; Land distribution, 
district characteristics, city connections between different zones; Economic facts, industry and main services; 
Business aspects & funding, gross added value (GAV) by sectors; Environment aspects and level of the implementation 
of green infrastructure, renovation, transport, governances; Energy supply and consuming patterns by sectors; 
Building stock and retrofitting needs; Urban mobility city profile; Policies and regulations; ICT infrastructures and 
services; Citizen and stakeholders engagement; Lessons learnt so far, strategies pending and funding schemes. 
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section. This method has proven to give a comprehensive view of each area of the city, while describing 

the content with an intuitive common thread. 

Regarding the indicators of each domain, a simpler version was produced in the study Smart Zero Carbon 

City Readiness Level7, applying the key characterization indicators to four small and mid-sized cities in the 

north of Spain (Table 1). 

About the emissions baseline, the two key parameters to be monitored in the decarbonisation process 

are: the total amount of CO2 emissions and the total energy consumption in the city. Both must be 

determined at least on a yearly basis in order to commission progress and impact of our actions.  

Table 1. Characterization indicators in Smart Zero Carbon City Readiness Level study 

 INDICATOR                                                                                                                                 \CITY VITORIA SAN SEBASTIAN IRUN SESTAO 

C
H

A
R

A
C

T
ER

IS
T

IC
S 
 

O
F 

TH
E 

C
IT

Y
 

Size (Km
2
) 276.8 60.89 42.4 3.61 

Population (inhabitants) 246.042 186.095 62.279 27.286 
Population density (inhab./Km

2
) 888.88 3050 1,468.84 7.558.45 

Average age of the population (years) 43.1 45.32 43.9 46.31 
Average income (€) 26.765 37.805 26.765 12.888 
Unemployment rate (%) 13.8 10.9 13.16 17.89 
Waste generated (Ton./inhab./year) 0.358 0.43 0.735 0.317 
Sound pollution (% inhab. Exposed > 55dB per night) 19 28 12 1.74 

C
IT

Y
 P

LA
N

S 
/ 

ST
R

A
TE

G
IE

S 
 Strategy of energy efficiency of built environment (PAES) Yes Yes Yes No 

Strategy of promotion of sustainable mobility (PMUS) Yes Yes Yes No 
Sustainability strategy Yes Yes Yes Yes 
Smart City Strategy No Yes No No 
Involvement in Smart City projects (1 Completely disagree -5 Completely agree) 4 5 2 5 

EN
ER

G
Y
 

Total CO2 emissions (t/year) 758835 1296144 336237 Unavail. 
> Fossil fuels (GWh/year) 2038.5 2,725.122 931.246 420.48 
> District Heating (GWh/year) 0 0 0 0 
> Biomass (GWh/year) 10.61 2.1813 0.1125 0.0923 
> Photovoltaic (GWh/year) 0.91 1.630276 0.3130 0.1348 
> Thermosolar (GWh/year) 3.3 0.567404 0.6690 0.1126 
> Hydraulic (GWh/year) 0 Unavail. 0.2055 0 
> Geothermal (GWh/year) Unavail. 1.408296 Unavail. 0 
> Mini-Wind (GWh/year) 0.05 0.00814 0.0005 0 
Total energy consumption (GWh/year) 2650 3408 1116 Unavail. 
Total energetic consumption per capita (MWh/inhab./year) 12.09 18.68 18.3 15.7 

M
O

B
IL

IT
Y
 

> Pedestrian (%) 54.4 49 50.7 12.7 
> Bicycle (%) 12.3 3.8 0.8 0.5 
> Public transport (%) 7.7 19 11.9 46.5 
> Private vehicle (%) 24.7 26 34.8 38.1 
Num. of vehicles per capita. 0.577 0.398 0.659 0.5185 
Percentage of electric vehicles (%) 0.027 0.0005 0.027 0.007 
Number of electric vehicles recharging points 6 5 3 3 
Number of annual trips on public transport per capita 66.67 153 26.29 181 
Bike lanes and cyclable paths (km/ hab.) 0.00057 0.00039 0.00031 0.00037 
Public transport using renewable energy (%) 4 Unavail. 0 9 

IT
C

 IN
TR

A
ST

R
U

C
TU

R
E 

&
 

SE
R

V
IC

ES
 

Number of air quality stations 4 5 0 2 
Number of noise monitoring stations 7 5 0 0 
Number of meteorological stations 5 4 0 1 
Number of public bike loan points 0 16 0 0 
Number of information panels for parking 12 9 0 0 
Number of areas with free WIFI Unavail. (305.494m

2
) 5 7 

ITC platforms for public usage (online registration, participation. etc.) Yes Yes Yes Yes 

C
IT

IZ
EN

SH
IP
 Recycling rate (%) 26.5 38.1 43.59 39.7 

Participation in the most recent municipal elections (%) 64.76 66.7 60.47 61.18 
Number of information points in the city 11 9 9 4 
Number of municipal web-pages within the municipal area 2 21 1 1 
Degree of participation in planning processes (Likert scale) Very high 

participation  Very high 
participation  Queries 

(Mean) Queries 
(Mean) 
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Step 3. DIAGNOSE. Strategic City Diagnosis and visioning taskforces set-up 

 

Once key stakeholders are initially engaged within the LP towards 

the SZCC (Step 1) and city information is gathered on the CBIP (Step 

2), it is time to organize those stakeholders in working groups to 

provide valuable input for the strategic planning tasks; namely: 

• Strategic City Diagnosis (Step 3) 

• Scenarios and city vision generation (Step 4) 

• Strategic Plan & Action Plan (Step 5) 

The Strategic City Diagnosis will consist of a thorough SWOT 

analysis of the city, supported by CBIP (Step 2, including GIS data), 

and a city-trends analysis, exploring relevant connections to 

regional/ national/ international targets, policies and institutions in 

the field of SZCC. This Diagnosis will provide critical topics and main 

input for scenarios and city vision generation (Step 4). 

The City Diagnosis process in SmartEnCity 

SmartEnCity project involves participatory foresight methods to support 

the cities’ strategic planning process. As the foresight exercise is about 

gathering future intelligence and building common visions for making 

present-day decisions and mobilizing joint actions, the method will 

contribute to shaping the cities’ Strategic Plans & Action Plans (Step 5). 

The aim of this step (3. DIAGNOSE) is to make the necessary 

preparations for Step 4 scenario-building activities (4. ENVISION). 

The Local Partnership towards the SZCC taskforce (Step 1) will 

coordinate the Strategic Plan development process in the city 

and help to carry out the foresight exercise. The roles of the 

members should then be decided, and the main decision-making 

procedures specified. Hiring external experts for helping to 

organize the scenario-building phase is also an option. 

A good foresight exercise starts from setting the strategic 

question that guides the next activities (e.g. “How can we make 

our city carbon-neutral by 2030?”). The timeframe of the 

foresight process should not be more than 10-15 years into the future to develop good courses of action. 

The task force should then proceed by going over the current situation of the city and the existing barriers 

– information gathered in Step 2 (2. ANALYSE) will serve as great input for this.  

Once the general framework is in place, the task force should complete an in-depth SWOT analysis of the 

city. Start by identifying the driving forces of change, analysing today’s smart city trends by applying the 

“external opportunities” and “external threats” logic of a standard SWOT analysis and focusing on the 

strategic question. This will need some desk research and preliminary analysis. The aspects to mention 

are global Smart City trends that are relevant to any city in the world, which need to be taken into account 

in order to be better prepared for future developments. 

After identifying the most influential trends, the task force should also determine the city’s main strengths 

and weaknesses based on relevant background materials. When combined with the external aspects, the 

SWOT analysis should then provide enough input into scenario planning. Step 3 can then be finalized by 

assessing the probability (i.e. likelihood that the trend will become a reality) and relevance (the 

importance of the trend for the city’s development) of each of the main trends among the task force. The 

Stakeholders to be potentially involved 

in working groups: 

✓ Municipality technicians 

✓ Politicians 

✓ Industry leaders 

✓ Research experts (university, research 

centres, innovative industry) 

✓ Land owners & other promoters 

✓ Citizens’ associations 

✓ Consultants 

✓ Product developers 

✓ Suppliers 
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Step 4. ENVISION. Strategic planning: scenarios generation and preferred vision 

 

Bearing in mind the main inputs from Strategic City Diagnosis (Step 

3), key stakeholders will face a city visioning workshop with the 

assistance of a moderator, co-developing an agreed vision for the 

future of the city.  Where do we want to go? 

As city managers, working groups will generate different scenarios 

for the city, while facing the formulated strategic question within the 

agreed timeframe. How are we making our city carbon neutral by 
2040? According to the scenarios developed, participants will try to 

reach consensus formulating a preferred vision for the city. 

After the workshop, results will be refined and shared with other 

cities and experts, finally obtaining the agreed city vision and 

background scenarios for developing a Strategic Plan for the city. 

Scenarios’ workshop: a shared vision towards city decarbonisation 

Step 4 directly follows Step 3 (3.DIAGNOSE) and its outputs. The foresight 

approach will provide valuable input for the Strategic Plan as it focuses on 

describing a variety of potential futures with relevant stakeholders, 

agreeing on a shared vision and shaping the outcomes in the preferred 

direction. This is exactly what happens in Step 4.  

Step 4 starts by attracting the relevant stakeholders to participate in the 

scenario building workshop(s). These might include city planners, politicians, businesses, service 

providers, academia and community representatives. Remember that bringing together various 

stakeholders and guiding their individual choices towards consensus is one of the main benefits and 

challenges of foresight. 

It is advised to organize at least two scenario building 

workshops for maximizing the impact. During the first 

workshop, the aim is to establish scenario logics – 

this is a 2x2 matrix of the most impactful but 

uncertain trends that the participants have agreed 

on. Work should continue in groups to develop the 3-

4 major scenarios that appear in the matrix. The aim 

of the working group is to describe a future scenario 

whereby the city successfully takes advantage of the 

most important opportunities while avoiding the 

major threats. In addition, each group will map the 

main preconditions that are needed for this scenario 

to become reality. After presenting the group work 

results, a general discussion of the most attractive 

and realistic scenarios should end the workshop. 

The first workshop should be followed by taskforce members developing each of the scenarios and 

elaborating them further. This might involve additional desk research and expert interviews. The aim of 

the second stakeholder workshop should be to summarize the elaborated scenarios and to reach an 

agreement, a preferred vision. This can be any of the scenarios or a combination of their elements, a so-

called “master scenario”. Continue discussing specific priorities and steps that should be taken in order 

to move towards the preferred scenario. Which present-day decisions should you make to push the 

outcome into the preferred direction, enhancing the desired future of taking actions to prevent non-

Figure 10. 2x2 matrix in Tartu's scenarios workshop 
(IBS, 2019) 
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Step 5. PLAN CITY LEVEL. Strategic planning: Strategic Plan & Action Plan 

 

All materials and activities performed in Steps 1 through 4 provide a 

comprehensive background to develop a Strategic Plan and an 

Action Plan for the city, paving the way towards the city vision goal.  

The Strategic Plan of the city will transform the city vision (Step 4) 

into specific goals. From those goals, strategic axes and lines will 

structure the Strategic Plan, which will be further landed into an 

Action Plan. The Action Plan is the document where specific actions 

and Key Projects are identified, appointing stakeholders, budget and 

timeframe for their development. The desirable implementation 

timeframe of those Key Projects is five years, when the Action Plan 

must be updated to readjust the focus to the evolving situation. 

For the identification of Key Projects, it is important to involve the 

thematic working groups engaged in Steps 3 and 4, as those 

stakeholders, besides being experts in each field, will be more 

committed in the future implementation of projects identified. 

The development of Key Projects identified starts in B. DESIGN STAGE, 

from Step 7 on. 

 

A Strategic Plan for Cities Decarbonization. How do we approach it 

conceptually? 

This strategic planning process requires an integrated planning approach, where urban planning and all 

city systems converge into one single path. This is what we call an Integrated Urban Plan (IUP), an 

overarching plan for all sectorial strategies and plans in the city: 

 

This strategic approach is also valid for other sectorial integrated plans, when just one city system is at 

focus, bearing in mind an effective integration with other city systems. As an example, in the case of 

SmartEnCity cities, the energy sector is at focus, while considering the integration with other city 

systems: mobility, building stock, ICT, citizen engagement, economy, quality of life, etc. This is what we 

call an Integrated Energy Plan (IEP), with the city energy system at the core, integrating other key city 

systems significantly affecting energy and decarbonisation, such as mobility, built environment or citizen 

engagement (user behaviour). 

 

“An Integrated Urban Plan (IUP) is a sustainability-smart-focused strategic plan which integrates the existing 

city sectorial strategies, policies and projects 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.”  

SmartEnCity consortium 

“Integrated Energy Planning (IEP) is an approach to find environmentally friendly, institutionally sound, 

socially acceptable and cost-effective solutions of the best mix of energy supply and demand options for a 

defined area to support long-term regional sustainable development. It is a transparent and participatory 

planning process, an opportunity for planners to present complex, uncertain issues in structured, holistic and 

transparent ways, for interested parties to review, understand and support the planning decisions. 

Furthermore, Integrated planning entails defining the goals and the problems to implement the appropriate 

solutions.”16  

Myrakian & De Guio, 2013 



http://www.smartsteep.eu/wp-content/uploads/2016/08/San_Sebastian_Smart_Plan.pdf
http://www.smartsteep.eu/wp-content/uploads/2016/08/San_Sebastian_Smart_Plan.pdf
https://smartencity.eu/media/roadmap2025_eng.pdf
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Step 6. INTEGRATE. Integration of Strategic Planning into Municipal Planning 

The local authority needs to guarantee the legal, 

administrative and physical conditions to deploy the actions and Key 

Projects identified in the Strategic Plan and its Action Plan (Step 5), 

ensuring full-integration in the municipal planning instruments. 

In this regard, it might be advisable to do an update or modification 

of the Land-use City Masterplan, ensuring legal viability and land-use 

provision for identified actions. Furthermore, a review and 

acknowledgement of the Strategic Plan & Action Plan contents by 

local legislation and municipal competences is highly 

recommended, avoiding foreseen barriers. This acknowledgement 

by all municipal departments and strategies will enhance cross-

cutting collaboration among disciplines, fostering synergies and 

breaking sectorial silos at the same time. 

This Strategic Plan integration process must be carefully steered by 

the LP towards the SZCC (Step 1), ensuring the alignment among 

existing and foreseen initiatives for a soft transition, incorporating 

new governance perspectives and a more integrated approach to 

traditional land-use planning. 

The integration process of Sonderborg Strategic Plan (IEP) in municipal 

planning 

In Sonderborg’s case, the IEP process was prepared and organized to fit into a much broader municipal 

process of updating the municipal plan for Sonderborg, which is updated every second year. In 

Sonderborg, the municipal plan is the formal steering document for politicians and municipal employees, 

and therefore, there was a natural fit for the outcome of the IEP process – both in terms of diagnosing 

Sonderborg’s energy system and envisioning realistic plans towards decarbonizing the energy system – 

to work as knowledge inputs for administration and politicians, becoming more integrated in the general 

urban planning process. The lack of this kind of integration has been identified as a key barrier to 

overcome when implementing concrete energy-related initiatives in municipalities, mainly concerning 

budget and urban planning issues. 

In this case, ProjectZero (Sonderborg’s Local Partnership towards SZCC) presented to the municipality 

the 50 Key Projects identified in Roadmap2025. For two months, the departments of the municipality 

analysed one-by-one all 50 proposals, studying how to engage on them or support them from the public 

administration. After this integration process, Sonderborg municipality released an internal booklet 

where all these agreements and commitments were stated, becoming a fantastic example of creating a 

suitable environment for Key Projects to grow from the public administration side. 

10 of those 50 project proposals have been summarised in the table below: 

  



SmartEnCity - GA No. 691883                         26 

Stakeholder 
group 

Main 
theme 

Project 
proposal 

Project description 

Housing 
Associations 

Energy 
efficiency 

 
 

Advanced 
energy data 
collection 

Digital heat control and real time data collection in Housing Association buildings and 

apartments, allowing a quick response to energy waste or improper use of 

installations. Management and energy-retrofitting documentation for associations 

and residents, visualising the benefits. Residents can compare energy consumption 

of their apartment with the average of the building block.  

Agriculture 
Energy 

efficiency 

Packaged 
ventilation 
systems for 

farms 

Accelerate substitution of old ventilation systems in the farming industry with new 

more efficient ventilation systems through an approach where old ventilation 

systems are identified, and partners are grouped to offer more attractive packaged 

solutions. 

Owner-
occupied 
housing 

Clean 
supply 

Oil and gas in 
district 

heating areas 

The project aims to eliminate gas boilers (3700) and oil boilers for heating inside 

district heating areas of Sonderborg, connecting these buildings to the district 

heating. Furthermore, district heating supply will be based on biomass, sorted waste, 

solar thermal energy, geothermal energy and heat pumps. 

Owner-
occupied 
housing 

Clean 
supply 

Oil and gas 
outside 
district 

heating areas 

The goal is to change all oil burners (1850) and 50% of gas boilers (1650) outside 

district heating areas by heat pumps before 2029. The other 50% of gas boilers will 

use local biogas. 

Passenger 
transport 

Clean 
supply / 

Awareness 

Electric cars 
and plug-in 

hybrids 

Increase of electric and plug-in hybrid cars, expanding charging network and offering 

additional incentives such as free parking, free commuting in the local ferry, and local 

awareness events (procurement assessment and test of electric cars, in collaboration 

with local car businesses) 

Heavy 
transport 

Clean 
supply 

Infrastructure 
and 

alternative 
fuels 

Local businesses with heavy transport needs are grouped and supported in a process 

for co-funding and investing in adequate strategically located infrastructure in 

Sonderborg, to make new fuels a realistic alternative to diesel.     

Agriculture 
Clean 
supply 

Test area - 
green 

tractors 

The project aims to offer a group of local farmers the possibility to test tractor 

technologies that use biogas or electricity as fuel instead of diesel. 

Energy 
Clean 
supply 

Photovoltaic 
field plants 

A total of 100 MW installed photovoltaics by 2025 is the goal of this project. Local 

stakeholders, businesses and the municipality's proactive 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 to be used for large solar 

cells. 

Energy 
Clean 
supply 

Biogas plants 
in western 

Sonderborg 
and 

Glansager 

Two large biogas plants will be built before 2025 (45 million of m3/year). The plants 

will process manure from local agriculture. The biogas is being upgraded to natural 

gas quality (biomethane) and is fed into the natural gas network. In the longer term, 

biogas should be further upgraded with hydrogen, allowing more flexible power 

consumption and enabling to double total production of biomethane at the plants. 

Owner-
occupied 
housing 

Awareness 
Roadmap for 
retrofitting 
costumers 

Sonderborg has applied a customer journey approach to strengthen renovation 

efforts, in close collaboration among the municipality, financial institutions and 

craftsmen. Local stakeholders have developed ideas to strengthen the process:  

▪ The municipal department will strengthen communication about the need to take 

energy and climate into account when considering either retrofitting a building or 

demolishing and rebuilding it. Communication is reinforced by targeted 

inspirational leaflets. 

▪ The primary schools’ green curriculum will develop a practice track, enabling 

students to apply their energy and climate skills at home and in their community. 

▪ All Sonderborg area banks and real estate agents take energy and climate into 

consideration, giving advice and paying special attention to the right timing of their 

customers’ housing market transactions, or roof/ heating replacements. 

▪ EUC Syd will target new training programmes for the area's construction and 

installation companies. The nearly 80 companies that have previously educated 

themselves as energy consultants form the basis for training, focusing on the 

strengthened efficiency and business potential through all the steps of the 

customer journey. 

▪ ProjectZero will develop badges/stickers for home-owners who have made a 

special effort. 
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Figure 14. Timeline of Sonderborg's Roadmap 2025 development (ProjectZero, 2019) 
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Strategic Stage wrap-up 

 

Figure 15. Cities4ZERO. Strategic stage overview (Urrutia, 2019)
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Step 7. PRIORITIZE. Area prioritization & project selection based on city needs 

In this second stage, from those Key Projects identified in 

the Strategic Plan & Action Plan (Step 5), a project prioritization will 

select and combine the most interesting initiatives for the city, 

focusing on those city-areas where the benefits of those initiatives 

will have most impact for the citizens. This prioritization will build 

upon the Strategic City Diagnosis performed in Steps 2 and 3, using 

GIS tools for spatial analysis, identifying priority areas and 

bottlenecks as well as demarking the area of intervention. 

In parallel to this step, a City Transformation Framework will be 

developed within Step 8, which will allow a pre-definition of a district 

integrated intervention from the demarked area, defining the 

overall objectives of the project while choosing the main sectors and 

elements of the intervention, aligning the project with the city 

Action Plan. This first level of project definition will help to find 

financing sources and agreement among all parts at stake (Steps 8 

and 9). The project will be fully designed in Step 10, with all 

stakeholders on board. 

In this step, the Local Partnership towards the SZCC will prioritise and 

define the potential intervention area. In this process, this core group will 

work as a coordination node among municipal departments, agencies, 

and external stakeholders to reach a wider consensus on the decisions to 

be made. For final choices, there will be some key elements to carefully bear in mind: 

• Strategic city diagnosis developed from Steps 2 and 3, including a Spatial Analysis based on GIS6, 

targeting vulnerable areas, strategic locations and overall city and districts’ needs 

• Strategic Plan objectives from Step 5 (city strategy) 

• Municipal Planning (urban development plan – acknowledged by Step 6) 

For this choice, it is recommended to focus on social, economic or environmental vulnerable urban areas, 

those that experience a lower quality of life in comparison to other urban areas.   

When the intervention area has been demarked and all boundaries are clearly defined, projects and 

solutions identified in the Action Plan (Step 5) can be prioritised and pre-selected according to the 

characteristics, needs, challenges and the potential of the selected area. This project prioritization must 

combine the most promising initiatives for the area, securing the most beneficial impacts for the citizens, 

in social, economic and environmental terms.  

Area and projects’ selection would be ideally chosen in a parallel process, feeding one another. 

Furthermore, analyses on funding/ financing mechanisms and a city transformation framework (Step 8) 

will support this process. 

 

                                                           
6 QGIS - A free and open source Geographic Information System: https://www.qgis.org/en/site/  

“This step launches the design phase and must closely rely on the process developed in the strategic stage at 

city level” 

Mikel Cepeda, Smart & Sustainable Cities expert at LKS Krean  

https://www.qgis.org/en/site/
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Finally, a rough draft for a district integrated intervention project at this stage (pre-definition) will provide 

a good overview to enrich the following steps (8, 9 and 10), allowing more accurate analyses (funding, 

regulation, standards, engagement and communication, etc.). 

 

Vitoria-Gasteiz prioritization case: Coronación district 

Coronación district is a north-west district of 

Vitoria-Gasteiz, built to accommodate mainly 

immigrants coming to the city during 50s and 60s 

to work in the industry. Most of buildings were 

constructed during 60s and 70s (85% of dwellings 

were built before 1970), presenting minor urban 

changes after that period. 

In demographic terms, almost one third of the 

residents are more than 65 years old, whereas in 

the overall city, that population sector just 

accounts for 20%. Furthermore, the foreign 

population rate in the district is 16.4%, almost 

doubling the city rate (8.8%, Vitoria-Gasteiz 

Municipality). The overall population loss of the 

district added to high percentage of elderly 

residents implies a steady decrease in the number 

of residents, accounting in 2016 for 11,924 inhabitants and 6,100 dwellings (Districts in numbers7, Vitoria-

Gasteiz Municipality). 

According to Vitoria-Gasteiz’s districts analysis, Coronación is not an attractive neighbourhood for 

families and businesses. Despite its close location to the city centre, the current social situation and a 

degraded building stock, mostly not renovated, are favouring a decrease in number of residents. In fact, 

in 2011 Coronación was appointed by the Diagnosis of retrofitting intervention needs in residential 

buildings in the Basque Country8 as the district with more intervention needs. In this study, the most 

vulnerable districts of Vitoria-Gasteiz were analysed, considering aspects such as habitability, 

accessibility, energy efficiency and social values. Besides building stock issues, the district presents 

problems related to the environmental quality of the public space. According to sustainability indicators 

developed by the Municipality, ratios of green areas per inhabitant and number of trees per street slot 

are significantly far from minimum recommended values. Due to all these reasons, an integrated 

intervention in Coronación district was highly recommended in order to cope with the identified 

problems, always from a holistic perspective which bears in mind the urban, social and environmental 

reality to be faced. 

After a thorough field study9 analysis developed by Tecnalia concerning the intervention area, some 

relevant numbers and conclusions were extracted. In terms of building accessibility, 68% of the buildings 

have an elevator (vertical accessibility), and 49% of buildings have an accessible entrance (horizontal 

accessibility). However, just 40% of buildings are completely accessible (both horizontally and vertically). 

Thus, there is a large number of buildings where a retrofit in the entrance and/or the elevator would imply 

a significant accessibility improvement. Special mention deserves the fact that five buildings with 

accessibility problems accommodate more than 50% of elderly residents. Regarding building typologies 

combined with energy efficiency performance, 51% of the buildings have individual heating, their facades 

                                                           
7 Vitoria-Gasteiz Municipality website, districts in numbers. http://www.vitoria-gasteiz.org/  
8 Tecnalia and Basque Government (2011). Diagnosis of intervention necessities in the renovation of 
building stock in the Basque Country Autonomous Community 
9 Tecnalia (2015). Coronación field study. 

Figure 17. Vitoria-Gasteiz building stock by year of 
construction (Tecnalia, 2016) 
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are double-layer without insulation, and between 50% and 70% of their windows have been replaced. 

Hence focusing on the energy efficiency perspective, a wide range of buildings present potential 

retrofitting improvements, especially in the envelope due to their non-insulated facades. Concerning 

structural security of buildings, most of them are in a good condition; just two buildings are in emergency, 

and 20 buildings can be slightly improved in structural terms. 

As a result of these conclusions, a proposal of building intervention priority was developed in order to 

identify which buildings need a more urgent intervention, considering the building situation and the 

potential each of them entails (Figure below - red: very high; orange: high; yellow: medium; green: low; 

white: no data). 

This prioritisation concluded that four buildings needed a short-term intervention (3.7% of buildings of 

the demarked area), and recommended that 44 buildings need to be intervened in a short/medium-term 

(40% of buildings of the demarked area). 

 

   

Figure 18. Intervention proposal for Coronación district (Tecnalia, 2016) 
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Step 8. FRAME. Project framework definition 

The main objective of this step, together with step 7, is to 

ensure project viability in institutional, legal and economic terms, 

leveraging potential opportunities whilst tackling foreseen barriers 

in the development process. 

In parallel to the pre-definition of the project in Step 7, Step 8 will 

support the process with the development of a City Transformation 

Framework. This framework will consist of a deep analysis on local 

plans, policies, regulations, standards, barriers, good practices and 

potential risks regarding city transformation processes and the city 

sectors entailed in the future intervention. This analysis will allow the 

identification of synergies, boundaries and barriers for the selected 

interventions in the project.  

As part of the City Transformation Framework, potential funding and 

financing mechanisms will explore how to cope with the required 

investments of the project. With that purpose, an overall budget will 

be estimated, fostering public-private partnerships and sources 

(European, national, regional, local, multilateral, NGOs, etc.). In this 

line, business models will be drafted for each solution to be 

implemented, fostering the economic sustainability of the overall 

intervention. 

Financial mechanisms, a shared commitment 

The economic viability of the whole intervention and of each of the solutions to be implemented needs 

to be carefully addressed. In this case, the municipal budget must show commitment with the 

interventions, being an enabler to engage other financial resources which may support the interventions. 

First, it is important to involve the municipal agencies/ departments with expertise connected to the 

interventions. Secondly, the process must be somehow appealing for private companies, NGOs, research 

institutions; they can get an active role in co-financing and co-developing solutions, fostering public-

private partnerships. This multi-stakeholder approach will be attractive to apply for funding to regional, 

national, European, multilateral schemes; funding opportunities which must be definitely explored.  

Financing Opportunities – Quick Guide 

European Structural 

& Investment Funds 

European Funding 

Programmes 

Project Development 

Assistance 

Financial Institutions 

Instruments 

Alternative Financing 

Schemes 

Soft Loans, guarantees 

Crowd-funding 

Concessions, PPP 

projects 

URBACT III 

Urban Innov. Actions 

INTERREG 

Fuel Cells & Hidrogen 

(FCH) 

Connecting EU Facility 

(CEF) 

Horizon 2020 

LIFE 

European Social Fund 

(ESF) 

Cohesion Fund 

European Regional 

Development Fund 

(ERDF) 

ELENA EFSI 

Municipal Loans JASPERS 

Figure 19. Financing opportunities from European Commission (Murguiondo, 2019) 
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Financing energy-retrofitting in fragmented property schemes: the case of Vitoria-Gasteiz 

Financing energy-retrofitting in Coronación district (Vitoria-Gasteiz, Spain) has been a big challenge, due 

to a high-fragmented property scheme in a vulnerable socio-economic area. The lack of owners’ resources 

added to the difficulties of agreement when each owner has a say (and a vote!) it is a stumbling block in 

energy-retrofitting operations in some European countries.  

In the case of Coronación, a multi-financing approach and a well-meditated engaging campaign were key 

to success. Here, the municipality, the Basque Government and the European Commission joined forces 

with partial subsidies, so the owners had to pay only 46% of total retrofitting costs. Furthermore, the 

financing local entities agreed on a procedure that allowed to receive the subsidies directly from the public 

administration, so housing owners didn’t have to put 100% of the money in advance, but just the 46% 

they were finally paying. Finally, an agreement between the municipality, the Basque Government and 

Visesa (public promoter of the operation) created the Guarantee Fund, an ad-hoc financial instrument for 

those social sectors with insufficient economic capacity. 

 

Figure 20. Financing mix for energy-retrofitting and district heating connection in Vitoria-Gasteiz (Visesa) 

Framework, because city context matters! 

Besides the economic requirements, the City Transformation Framework must analyse the local 

environment, with a deep analysis on local plans, policies, regulations, standards, barriers, good practices 

and potential risks entailed to the intervention to be developed. With this purpose, this task will build 

upon the City Background Information Package developed in Step 2 (Analyse) at city level, delving now 

into the specificities of the intervention area and its solutions. 

This framework will show the main gaps and strengths of a city’s plans, still in time to design according to 

them. 

 

  

“Project framework definition sets the basis for the project success in terms of institutional, legal, and economic 

viability” 

Mikel Cepeda, Smart & Sustainable Cities expert at LKS Krean  
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7) Spaces: WHERE? Real and virtual spaces where interactions with the citizens can happen.  

8) Feedback: HOW are you reshaping and adjusting the value proposition, in connection to the desired 

results? 

9) Citizen Engagement Strategies definition: HOW are you connecting the nine elements to achieve your 

goals? Here, all nine key points converge into one strategy. There is no unique recipe to develop a 

strategy; the design must be adapted to each reality. It is important to understand the initial conditions 

of the city and each specific area. In all cases, the information delivery to the target groups should be 

constant and coherent. A dedicated communication and engagement working group should be created 

for that aim. Citizen engagement in demonstration projects has a distinctive characteristic: the proposals 

must be defined as much as possible in the different value proposal development stages (concept, 

prototype and product). It is not about generating expectations.  It is about conceptualizing and 

developing proposals following project specifications and creating tangible touch-points, which can be 

reshaped by the citizens along the way. 

 

Figure 21. Development stages of a Citizen Engagement Strategy (H-ENEA, 2017) 

 

Figure 22. Public Participation Spectrum: the role of public authorities (IAP2, 2014) 
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Figure 23. Citizen Engagement Strategy applied in integrated intervention in Vitoria-Gasteiz (H-ENEA 2017)  



https://smartcities-infosystem.eu/
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Key points to solve in Project design and solutions’ selection process: 

• Project requirements: Which are the needs to be solved, the objectives to be reached and the 

performance to be achieved. 

• Program definition: Which will be the building/infrastructure/public space contents and 

functions. 

• Alternatives definition: Optimal solutions and technologies definition among existing ones, 

selection based on a multicriteria analysis including cost, effectiveness and impact, time and 

technical viability criteria. 

• Design team: Ideally through municipal coordination, citizens and civil organizations’ input, and 

supported by a multidisciplinary technical team including all capacities required. Bio-climatic 

design skills should be considered for urban and building design, besides all knowledge entailed 

to active measures and Renewable Energy Sources. 

• Detailed project design: Complete detailed definition for project deployment. 

 

 

 

Figure 25. Retrofitting in Tartu Lighthouse project (Tartu SmartEnCity consortium, 2019) 

Positive Energy Districts working definition  

 

“Positive Energy Districts (PED) are mixed-use energy-efficient districts that have net zero carbon dioxide (CO2) 

emissions and actively manage an annual local surplus production of renewable energy (RES). They require 

interaction and integration between buildings, the users and the regional energy, mobility and ICT systems, 

while ensuring social, economic and environmental sustainability for current and future generations” 

Annemie Wyckmans, Programme Coordinator of EERA JP Smart Cities  

“Project definition must consider whole institutional and social context in order to guarantee the best choice on 

technical and non-technical solutions to be managed in intervention and assessment stages”  

Mikel Cepeda, Smart & Sustainable Cities expert at LKS Krean  
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Figure 26. Retrofitting and District Heating connection in Vitoria-Gasteiz Lighthouse project (Visesa) 

 

 

Figure 27. SCC Lighthouse projects. SCIS website (2019)  
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 Step 11. PLAN PROJECT LEVEL. Implementation Plan and indicator system 

The project design developed in Step 10 will be included 

in an Implementation Plan, which will provide measures to control 

the outcome and development of interventions, such as a quality 

management plan, a risk management plan, a description of the 

sequence of activities, and an execution plan for all solutions.  

Concerning procurement and contracting, both local and national 

contexts of each city will have specificities that need to be met. In 

some cases, Public Procurement for Innovation (PPI) processes can 

be helpful as some problems might need deeper reflections, 

avoiding straight forward solutions that may not meet the 

expectations for the problem at focus. 

As aforementioned in Step 5 for the city level, it is recommendable 

to implement an Indicator system at project level, with an 

evaluation plan, a data collection plan and a monitoring program 

(Step 13), defining a baseline for the interventions and the 

expected performance of those, hence being possible to assess the 

results after processing all the data (Step 14). All that data will be 

also valuable in case the city develops a City Information Open 

Platform (CIOP) to analyse and visualise all the data for better 

decision-making. This on-line platform can also improve 

transparency with citizens, setting different levels of access 

depending on the user (decision-maker/ technician/ citizen).  

 

Stakeholders in Implementation Plans 

The process of generating Implementation Plans comprises a high variety of experts on the different fields, 

besides a coordination node at city level to guarantee harmonized operations. This same can apply when 

speaking about the definition of adequate indicator systems. Those experts can be technicians from the 

municipal agencies or departments in charge of the specific interventions or they can be external experts 

from companies or R,D&I centres or agencies to cover the needed knowledge depending on the field 

applied to the interventions (energy, transport or mobility, LCA, etc.). 

Multiple stakeholders interact in this step. It is thus possible that difficulties will be encountered in some 

cases for the correct generation of the plan, since many different scopes must be taken into account. 

Furthermore, the economic aspect must be kept in mind to assure the total budget of the interventions 

is maintained. The better the planning and preparation, the less likely it will be to diverge from schedule, 

encountering unexpected problems.  

What is Public procurement for innovation (PPI)? 

“PPI is a demand side innovation policy instrument. It occurs when a public organisation places an order for the 

fulfilment of certain functions or needs which cannot be met at that moment or within a reasonable period of 

time through a new or improved product” (Edquist et al, 2015).  

 

The public administration can express its needs, which are not met by market solutions, through specific 

performance requirements to be met by the innovative solutions, by means of improved products/ services or 

co-developed solutions overcoming the existing ones in the market. 

 

The regulatory framework for PPI is described by Directive 2014/24/EU, where the innovation legal concept and 

its characteristics are incorporated. 
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Preparations for an effective project evaluation 

The quality management that will be followed to assess the results complies with the initial objectives 

marked for this intervention. To do so it is necessary to predefine those performance indicators that will 

return the measure of change. The calculation of this set of KPIs (Key Performance Indicators) implies in 

some cases to install monitoring devices, detecting which are needed in advance to include their 

installation and verification as one more of the subtasks in the schedule, through a specific monitoring 

plan. In parallel, a plan for data management must also be generated. 

The set of KPIs defined for the intervention assessment must be done focusing on the one side on the 

objectives marked for this intervention and on the other side also on the specificities of this particular 

intervention. It’s not the same to assess mobility actions, district level actions or building renovation 

actions. For a better comparison and evaluation, a baseline following the characterization done in Step 2 

of this strategy is useful to pit this picture against the new situation after the works end. 

  

Lessons learned & tips from Stage B 

▪ Engage stakeholders in the prioritization process, including communities, citizens and local businesses 

(Steps 7 and 9). 

▪ Customize the project to fit the city’s/district’s particular situation (Steps 7, 9 and 10). 

▪ Enact policies to give support and enhance transformation regarding standards and institutional 

framework towards a greater scaling potential process (Step 8). 

▪ Develop a local business retention policy taking care of the businesses your city already has, 
communicating at the same time that your community is an attractive place for businesses to locate (Step 
8). 

▪ Customize solutions to fit the district/building specific situation (Step 10). 

▪ Enable monitoring as well as tracking project deployment performance. Through indicators at district/city 

scales, you will be able to track to what extent your goals have been achieved (Step 11). 

▪ Bear in mind the timing for tenders when generating the plan schedule and its deadlines and milestones. 

Add the necessary cushion for possible delays in case of appeals (Step 11).  

▪ Establish also cushion periods in those cases needing negotiations with neighbours and citizen 

associations, the longer the more actors are implied (Steps 9 and 11). 

▪ When working on the tendering documents, include all necessary elements by the tenderers, comprising 

also the monitoring elements and the future availability of data for assessment (Step 11). 
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Design Stage wrap-up 

 

Figure 28. Figure 13. Cities4ZERO. Design stage overview (Urrutia, 2019) 
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Final interventions; where all plans converge 

Step 12 deploys the planned interventions based on detailed projects and planning generated in step 11, 

implementing the solutions according to the respective schedules and requisites. Furthermore, it 

assures the monitoring equipment is put in place and data gathering for future evaluation is correctly 

launched. 

This intervention step, where the implementation plans become reality, involves a large variety of experts 

and technicians. Additionally, the coordination team at city level will have to guard the correct 

deployment of the works and the overall economic control. At this stage, those experts appointed to 

follow-up the interventions will also take care of the adequate installation of the monitoring equipment 

and the data acquisition systems. As in previous Step 11, suitable experts should be selected, internal or 

external, with the competences to address each action (energy, transport or mobility, LCA, etc.).  

Management aspects in this step are crucial. Works must be deployed on time and they need to comply 

with the requirements defined in previous steps to achieve the energy and emissions targets. 

Furthermore, the schedule and cost aspects must be guarded. Those are parallel aspects that have 

mutual implications since delays on some works usually go hand in hand with cost increases.  

Furthermore, the scales of individual sub-projects must be kept in mind. For example, in the case of 

building retrofitting actions, there is a big difference whether you are working with a block of buildings or 

single homes. The more owners (citizens!) are involved, the longer the projects usually take.  

Regarding implementation expertise, the more prepared and skilled the workers and technicians taking 

the actions are, the bigger will be the guarantee of attaining the envisaged objectives. 

Finally, in the case of interventions involving citizens (as homeowners, for example), the execution stage 

can require an additional initial phase (quite long in some cases) to raise awareness in the neighbourhood, 

and a second phase for negotiations afterwards. 

Tenders and execution works: a sensitive balance 

A challenge with public tenders are the delays that can appear due to municipal administrative burden, 

as the beginning of works have to wait until permits are obtained. Also, it must be considered that large-

scale building renovation actions can lead to saturation of the market of project designers and 

construction companies, which causes the tendering processes to be deserted or with little competition. 

It is therefore recommended to execute the tenders in phases, bidding continuously, instead of in large 

blocks, to avoid a lack of bidders (construction companies), hence provoking delays.  

“In the case of building renovation projects, it is important to involve technical experts (ventilation, heating, 

electricity, etc.) in the early stages of the process to ensure that the right solutions are already in place during the 

design and planning phase. “ 

Jaanus Tamm, Tartu Lighthouse intervention manager 

Who is who in this process: 

• Steering local taskforce: Local Partnership towards the SZCC 

• Project Manager: Expert on side of industry, complemented by expert on research sector (Research 

& Technology Centers, Universities, Technology Companies) 

• Design Team: Architecture firms, Engineering firms, Consultancies, Energy Service Companies 

(ESCOs), Technology Suppliers, Research & Technology Centers 

• Construction Team: Construction Companies 

• Implementation Team: Engineering, Consultancies, Energy Service Companies (ESCOs) 

• Facility Manager: Engineering, Consultancies, Energy Service Companies 

• Others: Product Developers, Suppliers  
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Step 13. ENSURE. Operation & in-use 

Right after interventions are in place, the operation & in-

use period starts. Here, ensuring a healthy lifespan of interventions 

is the main priority.  

An ongoing commissioning will determine roles and responsibilities 

for each intervention. In this task, BIM models (digital twins) can 

significantly improve the operation & maintenance works, if we 

appropriately deploy sensors on buildings, infrastructures, vehicles, 

etc., as technicians will have a virtual update of all elements, 

simulating improvements or corrections, and finally implementing 

them in reality if considered beneficial. Furthermore, Facilities 

Management Plans will provide protocols, key maintenance 

information and end-user manuals for an effective performance of 

all buildings and infrastructures deployed. 

In this line, the effectiveness of interventions may depend on end-

user behaviour, which must be tackled by engaging them through 

training and communication activities. Here, community-based 

initiatives, economic incentives (or disincentives) and regulation 

modifications considering exemptions, agreements, pricing, etc. can 

be good tools for a correct use of interventions. 

At this step, just right after the interventions, it is important to run performance tests and to start 

the monitoring period, which will allow data availability for assessment in Step 14. This will also 

allow to certify Quality Assurance of interventions. 

 

Figure 30. Temperature distribution in termal modelling. Envelope retrofitting in Vitoria-Gasteiz (Tecnalia) 

In this step, it is important to ensure the participation of Key Stakeholders involved in previous phases 

(10. DESIGN; 11.INTERVENE), or an arrangement of the official transfer of crucial information and 

knowledge; all coordinated by a local taskforce (LP towards the SZCC). Otherwise, the interventions will 

have difficulties to perform as they were intended to.  

In this line, the Tartu case is presented below, where Smart Home Systems and users’ training programs 

have been the approach selected for a healthy lifespan of retrofitting interventions in the Estonian case. 
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Smart Home System trainings in Tartu 

One of the additional measures besides fully retrofitting Tartu’s pilot area apartment buildings is installing 

Smart Home Systems in each of the apartments. It consists of a gateway, a control panel and various 

sensors/ meters that all exchange data through cable or radio communication. The Smart Home System 

will be connected to the Cumulocity cloud city platform (Tartu’s City Information Open Platform; Step 

14), exchanging data between various stakeholders (residents, housing associations, city of Tartu, 

University of Tartu, Tartu Regional Energy Agency), devices and platforms. These data will be the basis for 

empowering the consumers, leading to better decision-making and more energy-efficient behavior. Good 

data will also help service providers to make better investments and improvements in their value offers. 

The Smart Home solution for the pilot area apartments has been a continuous source of discussion at 

citizen engagement events and information meetings. Communicating the solution’s requirements, 

functionalities, risks, benefits and privacy issues to the pilot area residents has thus had key importance, 

especially as ca. 20% of these residents are 65+ years old, generally more cautious towards new 

technologies. Tartu’s local website that addresses the project activities (http://tarktartu.ee/eng/) has also 

seen many questions asked about the Smart Home solution in the forum. People’s concerns have mostly 

been related to the process of installing the solution, the functionality of the devices, the associated risks 

(e.g. electromagnetic radiation rate of the devices) and the related health hazards. In order to assist 

people in adapting to new technologies in their home better, Tartu city together with its partners from 

the third sector and Smart Home System provider is planning a series of Smart Home Training sessions for 

the Tartu pilot area residents. The training program starts after the Smart Home System is fully installed 

in the first houses and is planned to be held based on demand and continuous discussions with the 

residents. Currently, the program is in its planning phase and is to be launched at the end of 2019. 

The Smart House Ambassador program; innovative users’ training after retrofitting works in Tartu 

As part of the social innovation experiment developed by the University of Tartu, the Tartu partners 

launched its Smart House Ambassador program in April 2019. The core idea of the experiment is based 

on the fact that a city is not only smart because of smart solutions but also through smart citizens, who 

are aware of the benefits and able to make use of the smart devices. In this context, a special training 

program was developed to encourage pilot area residents to learn from each other. So-called 

ambassadors were qualified in every pilot area building to advice the residents. The ambassadors were 

trained to help and support their neighbours in various aspects of smart homes and smart city living.  

The program consisted of five trainings, each focusing on another important smart living area such as 

home expenses and how to live in a smart apartment; inside climate, ventilation and environmentally 

friendly interior design solutions; waste, recycling and sustainability; smart home system and the rights 

of an apartment owner, and green mobility solutions. The eight Ambassadors were awarded with a 

diploma and practical prizes at the pilot area summer event on 29 May 2019. 

The overall feedback to the Smart House Training program was very positive with all participants regarding 

the trainings as “useful” or “very useful”. Many participants were also interested in follow-up trainings 

which indicate the importance and usefulness of such initiatives.  

 

Figure 31. Smart House Ambassador training program in Tartu (IBS, 2019) 

http://tarktartu.ee/eng/
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main challenge at this step is to have a complete and good quality set of data. And this means a lot of 

work in previous stages.  

“If you cannot measure it, you cannot improve it. This 19th century statement from Lord Kelvin remains still in full 

force today. Knowing what’s happening, the energy consumption on each moment and system is key to focus the 

efforts on those points that can better help on improving the energy efficiency and reach an optimal consumption 

and afterwards to assess where and why the bigger savings or inefficiencies appear. This knowledge drives to a 

continuous improvement; but be careful to select the correct instruments and indicators to measure the objectives 

sought. “ 

Julia Vicente Gómez, Energy sustainability and Efficiency & Smart cities at CARTIF’s Energy Division 

 

Figure 32. CIOP dashboard comparing dwellings/ building/district energy performances (Mondragón, 2019) 

The City Information Open Platform  

The CIOP is an ICT infrastructure that will allow the cities to better manage the services they offer to the 

citizens. It collects real-time data from the city via sensors and systems, performing continuous data 

analysis which is crucial for assessment.  

In addition to the traditional niche-based assessments, the CIOP will provide the capability to establish 

cross-sector data evaluations to extract knowledge from the traditional vertical (energy, mobility, traffic, 

health, waste management, etc.) approach. Furthermore, this tool can be programmed to calculate KPIs 

from gathered data, supporting the daily work of planners. 

The CIOP offers immediate benefits in municipal 

resource efficiency, improving budget issues and 

providing environmental benefits. In terms of 

management, the CIOP offers the city official and 

up-to-date information to support adequate 

decisions-making with updated, detailed 

information. A better relationship with citizens 

can also be achieved through specific citizen 

engagement and participatory tools and services. 

Both the enabling of participatory governance 

and the management and interpretation of large 

amounts of collected data require the 

development of a robust and scalable ICT 

infrastructure. 
Figure 33. Smart Home Scheme in Tartu Lighthouse 

project. Connection from building to CIOP "Cumulosity" 
(Tartu SmartEnCity consortium, 2018) 
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Figure 34. Tartu City Information Open Platform. Real time lighting (A) and mobility (B). 
https://tarktartu.telia.ee/en/lights  

https://tarktartu.telia.ee/en/lights
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Step 15. VALIDATE. Project review; main learnings and reflections 

Finally, after assessing and planning a healthy lifespan for 

interventions, the project has come to its end. It is time to reflect 

and perform a project review. This review will check if the project 

objectives stated in Steps 7 and 10 have been fulfilled. For instance, 

SmartEnCity project objectives were split into four categories: 

Technical, Environmental, Social, and Economic objectives. 

For a comprehensive review, general and specific feedback from key 

stakeholders can reveal critical factors, successful ones as well as 

barriers. Main groups to be asked are: 

• Citizens & end-users 

• Practitioners and experts 

• City administration 

• Market stakeholders 

• Academia 

With all this information, after assessment on Step 14 and project 

review, the Local Partnership towards the SZCC will be able to check 

and validate if the interventions were aligned with the Strategic Plan 

& Action Plan at city level (Step 5), and to what extent they are 

successful, exploitable or replicable. What was successful? What 
might have been done better? From this reflection, key barriers, success factors, regulatory inputs 

and potential exploitable results can be extracted for future projects in the city. 

Share and contrast your outcomes and experiences in the SmartEnCity Network! 

The SmartEnCity Network consists of small and medium-sized European cities committed to developing 

and implementing new smart zero carbon solutions. All Network members are willing to share their 

efforts and best practice experiences with each other, derived from concrete actions. 

Many small and medium-sized cities across Europe have already developed a Sustainable Energy Action 

Plan (SEAP). The SmartEnCity Network helps to inspire and support these cities to take specific actions to 

successful implementation. The SmartEnCity Network works to enable committed cities to become 

smarter and more energy efficient based on an integrated approach for mobility, energy and ICT 

infrastructure. We share our experiences, knowledge, challenges and best practices and believe in open 

innovation and co-creation. 

Europe has many small and medium-sized cities, which can and should establish ambitious policies, 

initiate actions and engage citizens and local networks even better than the capital cities, which usually 

are in the spotlight. Because “you do not have to be a capital city to make a major difference!” 

Help transition Europe´s cities and communities – and benefit as a front runner 

We invite cities, urban planners and associated experts across Europe to join our effort to co-create Smart 

Zero Carbon Cities. We are committed to sharing our ambitions, results and best practice learnings based 

on an integrated action-oriented approach with strong citizen participation. Our vision is to enable 

Europe’s small and medium-sized cities to become fast growing Smart Zero Carbon Cities. 

We offer the cities honest and proven experiences, inspirational cases, integrated approach insights, tools 

and learnings from the three SmartEnCity Lighthouse projects, our followers and the Network.  

We are already more than 50 cities on board! You can JOIN SmartEnCity Network and find more 

information at http://smartencitynetwork.eu/registration.aspx  

http://smartencitynetwork.eu/registration.aspx
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Intervention & Assessment Stage wrap-up 

 

Figure 35. Cities4ZERO. Intervention & Assessment stage overview (Urrutia, 2019)
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• SCIS Key performance indicators guide 

• CITYKEYS – Smart City KPIs and related methodology 

STEP 7: PRIORITIZE 

• QGIS. A free open source Geographic Information System: https://www.qgis.org/en/site/ 

• Vitoria-Gasteiz prioritization process – SmartEnCity D3.1/ Section 6  

STEP 8: FRAME 

• SmartKalea case in Donostia – San Sebastian: http://www.fomentosansebastian.eus/smartkalea/en/  

• Review of regulatory gaps and recommendations to facilitate city transformation processes/ 

SmartEnCity project D2.1 

• Recommendations on standards in urban transformation and Smart Cities/ SmartEnCity project D2.2 

• New business models, procurement schemes and financing mechanism for Smart City projects/ 

SmatEnCity project D2.3 

• The making of a smart city: policy recommendations 

STEP 9: AGREE 

• Citizen Engagement Strategy and deployment plan/ SmartEnCity D2.6 

• Integrated Management models for large scale Smart City transformation projects/ SmartEnCity D2.5 

• International Association for Public Participation https://www.iap2.org/mpage/Home  

• Report on the participatory citizens dialogue 

STEP 10: DESIGN 

• Smart Cities Information Systems https://smartcities-infosystem.eu/ 

o Projects, Technologies, Experiences, Materials 

• Software recommendation for planners: 

o EnergyPLAN (regional/ national framework) – System Illustrative tool 

o QGIS (georeferenced data) – Geographical Information System tool 

o REVIT – Building Information Modelling tool  

o EnergyPlus e+ - Building Energy Simulation tool 

STEP 11: PLAN PROJECT LEVEL 

• KPIs review, selection and definition/ SmartEnCity D7.1 and D7.2 

• Evaluation protocols/ SmartEnCity D7.3 

• Monitoring program/ SmartEnCity D7.6, D7.7 and D7.8 

• Best Practice Example Monitoring Report – NEXT project 

• Data collection approach and data management/ SmartEnCity D7.9 

• CIOP: Designing guide and tool catalogue D6.5 

• CIOP: Data Model Architecture Implementation D6.3 

• CIOP: Interoperability Mechanisms D6.4 

STEP 12: INTERVENE 

• Lighthouse interventions follow-up/ https://smartencity.eu/   

• Integrated planning reports/ SmartEnCity D3.4, D4.4 and D5.4 
• SCIS Smart Cities Information System https://smartcities-infosystem.eu/  

• SCC1 projects; integrated interventions in cities. 

o SmartEnCity https://smartencity.eu/  

o GrowSmarter http://www.grow-smarter.eu/home/  

o RemoUrban http://www.remourban.eu/  

o Triangulum http://www.triangulum-project.eu/  
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https://smartencity.eu/media/smartencity_d7.1_kpis_for_preintervention_data_collection_v1.0.pdf
https://smartencity.eu/media/smartencity_d7_2_kpis_definition_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.3_smartencity_evaluation_protocols_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.6_district_retrofitting_monitoring_program_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.8_integrated_infrastructures_action_monitoring_program_m18_rev05.pdf
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o Replicate https://replicate-project.eu/  

o SharingCities http://www.sharingcities.eu/  

o SmarterTogether https://www.smarter-together.eu/  

o mySMARTLife https://www.mysmartlife.eu/mysmartlife/  

o Ruggedised https://ruggedised.eu/home/  

o +CityxChange https://cityxchange.eu/  

o MakingCity http://makingcity.eu/  

o Stardust http://stardustproject.eu/  

o MatchUP http://www.matchup-project.eu/  

o IRIS https://www.irissmartcities.eu/  

• Sectorial strategies 

• Energy – Hotmaps project/ PlanHeat project 

• Retrofitting - ZenN project - Nearly Zero Energy Neighbourhoods 

• Mobility – SUMP 2.0 guidelines are currently being updated 2019/2020 

• ICTs – Urbana Platforms Management Framework (EIP) 

• Green Infrastructures – Oppla – EU Repository of Nature-Based Solutions 

• Waste – UrbanWaste - Urban strategies for Waste Management 

• Water – Urban water atlas for Europe; Urban Water Management 

• Citizen Engagement – MySmartLife – Key stakeholders’ engagement in urban transformation 

 

STEP 13: ENSURE 

• Tartu smart home system https://smartencity.eu/about/solutions/smart-home-solution-tartu/  

• Social Innovation in smart-citizens training programhttps://smartencity.eu/news/detail/?rx_call=184    

• Smart House Ambassadors awards in Tartu https://smartencity.eu/news/detail/?rx_call=196   

STEP 14: ASSESS 

• KPIs review, selection and definition/ SmartEnCity D7.1 and D7.2 

• Evaluation protocols/ SmartEnCity D7.3 

• City impact evaluation / SmartEnCity D7.4 

• Monitoring program/ SmartEnCity D7.6, D7.7 and D7.8 

• Data collection and monitoring summary/ SmartEnCity D7.9 and D7.12 

• Assessment of overall performances; final evaluation document/ SmartEnCity D7.13 

• Evaluation certification IPMVP 

• Retrofitted apartments in Lighthouse City Vitoria-Gasteiz are ready for monitoring 

• Tartu City Information Open Platform https://tarktartu.telia.ee/en/  

STEP 15: VALIDATE 

• SmartEnCity Network - http://smartencitynetwork.eu/  

• Why may replication (not) be happening - Recommendations on EU R&I and regulatory policies (SCIS) 

STEP 16: UP-SCALE 

• Estonian Smart City Club 

• The making of a smart city: replication and scale-up of innovation in Europe 

• European Energy Award – Acting locally for the climate 

 

SmartEnCity Webinars https://smartencity.eu/outcomes/webinars/  

• W1. Strategic Energy Planning in countries & cities 

• W2. Facilitating energy transition at city level 

• W3. Citizen Engagement in energy transition 

• W4. Energy retrofitting of buildings 

• W5. Low-carbon mobility 
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https://www.mysmartlife.eu/fileadmin/user_upload/Deliverables/D1.3_Methodology_for_citizen_engagement_based_on_system_thinking.pdf
https://smartencity.eu/about/solutions/smart-home-solution-tartu/
https://smartencity.eu/news/detail/?rx_call=184
https://smartencity.eu/news/detail/?rx_call=196
https://smartencity.eu/media/smartencity_d7.1_kpis_for_preintervention_data_collection_v1.0.pdf
https://smartencity.eu/media/smartencity_d7_2_kpis_definition_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.3_smartencity_evaluation_protocols_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.4_city_impact_procedure_v1.0_1.pdf
https://smartencity.eu/media/smartencity_d7.6_district_retrofitting_monitoring_program_v1.0.pdf
https://smartencity.eu/media/smartencity_d7.8_integrated_infrastructures_action_monitoring_program_m18_rev05.pdf
https://smartencity.eu/media/smartencity_d7.9_data_collection_approach_v1.0.pdf
https://smartencity.eu/news/detail/?rx_call=204
https://tarktartu.telia.ee/en/
http://smartencitynetwork.eu/
https://smartcities-infosystem.eu/sites/www.smartcities-infosystem.eu/files/document/4767_scis_report_2x16-20seiten_web.pdf
https://smartencity.eu/news/detail/?rx_call=161
https://smartcities-infosystem.eu/sites/www.smartcities-infosystem.eu/files/document/the_making_of_a_smart_city_-_replication_and_scale_up_of_innovation_across_europe.pdf
https://www.european-energy-award.org/welcome-to-the-european-energy-award
https://smartencity.eu/outcomes/webinars/
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Figure 36. Tools and methodologies suggested for each step of Cities4ZERO strategy (Murguiondo, 2019)
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3. CITY CHECK-UP ASSESSMENT TOOL 
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