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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
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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
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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 

 



 

D8.6 Updated Integrated Energy Plans for each city.    

 
SmartEnCity - GA No. 691883 28 / 51 

 

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 
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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 
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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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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).
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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, 
ProjectZero 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 
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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. 

39%

23%

23%

13%

0%

20%

40%

60%

80%

100%

120%
Residents of the City

Car

PT

Walking

Cycling

Other

22%

12%

36%

29%

0%

20%

40%

60%

80%

100%

120%

Residents of metropolitan areal

Car

PT

Walking

Cycling

Other



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) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	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)

