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ABREVIATION AND ACRONYMS
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Local Heating and Cooling Plans
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RES: Renewable Energy Sources 
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SLHCP: Sustainable Local Heating and Cooling Plan
CHP: Combined heat and power
EPC: Energy Performance Contract
EU: European Union
LPG: Liquefied Petroleum Gas
NECP: National Energy and Climate Plan
SECAP: Sustainable Energy and Climate Action Plan
SEAP: Sustainable Energy Action Plan
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EXECUTIVE 
SUMMARY
Sustainable local heating and cooling plans 
(SLHCPs) are quite a new topic in the energy 
sector and, therefore, Municipalities, or other 
actors in charge of developing them on their 
behalf, should be duly guided in this complex 
process.

This document presents a wide-valuable meth-
odology for the development of local heating 
and cooling energy plans on a step-by-step ba-
sis, and it was produced starting from the initial 
context analysis carried out in the pilot Munic-
ipalities of the Plan4COLD European project, 
co-financed by the European Commission un-
der the LIFE-CET-LOCAL call. 

The methodology provides operational and 
procedural guidance on how a local heating and 
cooling strategy should be defined, planned, 
implemented and monitored. 
Structure and contents will be consistent with 
Art. 25 of the Energy Efficiency Directive but 
duly tailored on the territorial peculiarities de-
tected during previous activities, to make the 
task easier for the local authorities involved. 
More in detail, the methodology describes all 
the main phases to be tackled, detailing the 
main sources of data and information need-
ed and proposing possible and more suitable 
methodological and procedural approaches 
and simulation tools for their implementation, 
according to different starting situations. 

The introduction of the guidelines stresses the 
role of Heating & Cooling (H&C) as a key en-
abler of the energy transition, also giving some 
snapshot on the current legislative framework 
on this topic at the European. A deep dive into 
the EU legislation is then provided in ANNEX 1. 

Part 1 presents the SLHCP in a nutshell, de-
scribing its scope, time horizon and structure 
and highlighting its five key phases: Prepare 
the ground, H&C baseline assessment (“Where 
do we stand now?”), the SLHCP strategy de-
velopment (“Where do we want to go and how 
do we get there?“), Roadmap and SLHCP im-
plementation, and, finally, the Monitoring of 
the plan (“How are we doing?“). This 1st part 
closes with the 1st Phase, Prepare the ground, 
presenting a section on practical tips that Mu-
nicipalities should keep in mind before start-
ing: ensure political commitment and create a 
governance structure, engage citizens and key 
stakeholders in the SLHCP process, deepen the 
knowledge on reference policy and strategic 
context, consider good examples and follow 
an integrated approach, the “Energy efficiency 
first” principle.

In Part 2 of the document, the 2nd Phase of the 
methodology is analysed in detail, H&C baseline 
assessment, starting from the H&C energy inven-
tory (on both the demand and supply sides), the 
emission inventory, as well as the weather and 



5climate trends, risks and vulnerabilities. Further 
topics are presented, focusing on the assess-
ment of energy poverty and on H&C mapping. 
Regarding the energy inventory preparation, 
the guidelines deepen the topic of data analysis 
showing how to address and manage municipal 
buildings, equipment and facilities, data from 
national and regional sources, data from ener-
gy market operators and, finally, data collected 
from surveys among stakeholders. 

Part 3 explores the 3rd Phase, SLHCP strate-
gy and development underlining three steps: 
the business-as-usual scenario, the intervention 
scenarios and target scenario. Finally, the 4th 
Phase is presented, Roadmap and SLHCP im-
plementation. Furthermore, this section pres-
ents a general overview of possible actions and 
interventions, both on the H&C demand and 
supply side, provided with the aim of guiding 
municipalities towards potential application 
areas and sectors, also connecting to the hot 
topic of urban planning and regeneration. It 
also tackles the necessary additional measures 
a Municipality can promote and activate for the 
development of actions and interventions on 
territory and the concrete implementation of 
the SLHCP strategy, focusing on management, 
control and regulation, financial and incentive, 
enhancing and empowering. A more detailed 
presentation of the actions and measures for 
the different sectors is provided in ANNEX 2 
and ANNEX 3.

Part 3 closes with the 5th Phase, Monitoring of 
the SLHCP, on how to set up an adequate moni-
toring of the implementation and of the degree 
of success of their plan, suggesting concrete 
goals, steps and timelines for the monitoring 
process, as well as the key performance indi-
cators needed for an appropriate assessment. 

This section asks Municipalities to reflect first 
on where the SLHCP has arrived so far, thus 
meaning analysing which actions have been 
implemented and how and which actions are 
still ongoing and how. Then, the Municipali-
ties should also assess what has already been 
achieved, which are the effects of each imple-
mented and ongoing action and how far they 
are from reaching the SLHCP targets initially 
set. In the end, also a critical analysis of what 
went wrong and why is needed.

Part 4 focuses on approaches, methods and 
tools for preparing the SLHCP, from the H&C 
baseline and processing the intervention sce-
narios, analysing different application sectors 
(residential, tertiary, manufacturing and public 
buildings) with a focus also on the local H&C 
energy supply.
Then, a selection of simulation and software 
tools are presented and described, highlight-
ing their main characteristics, such as develop-
er, resource type, phase of the SLHCP develop-
ment, availability, required input, output, main 
advantages, and disadvantages and including 
the assessment of related performances and 
strengths. These simulation and software tools 
can help Municipalities in performing some of 
the steps in the development of the SLHCP. An 
additional resource is provided in ANNEX 4 
that presents a simplified table of contents as 
a suggestion to structure and present a SLHCP 
following the Plan4COLD methodology. 

Finally, the guidelines also provide, in ANNEX 
5, some insights on how to further learn and 
get inspired about SLHCPs, providing best 
practices and successful applications, materials, 
publications, reports, manuals, thematic online 
portals and platforms that can contribute to the 
capacity building process.



TABLE OF CONTENT
INTRODUCTION

1.  Heating & Cooling: A key enabler of the energy transition	 8

PART A - THE SLHCP IN A NUTSHELL

1.  About the Sustainable Local Heating and Cooling Plan	 9
2.  How to prepare a SLHCP – A 5 stages approach	 11

2.1	 Prepare the ground - Tips and key issues before starting	 11
2.2	 The H&C baseline assessment - Where do we stand now?	 13
2.3	 The SLHCP strategy - Where do we want to go and how do we get there?	 14
2.4	 Roadmap and SLCHP implementation	 15
2.5	 The H&C Plan monitoring - How are we doing?	 15

PART B - THE H&C SYSTEM BASELINE - Where do we stand now?

1.  How to approach the H&C baseline assessment	 16
1.1	 The H&C energy inventory – The demand side	 16
1.2	 The H&C energy inventory – The supply side	 20
1.3	 The H&C emissions inventory	 21
1.4	 The weather and climate trends, risks and vulnerabilities	 21
1.5	 A further step – H&C energy poverty assessment	 22
1.6	 A further step – H&C mapping	 22

2.  Data collection and sources for the H&C system baseline preparation	 23
2.1	 Data from local sources: Municipal buildings, equipment and facilities	 24
2.2	 Data from national and regional sources	 25
2.3	 Data from energy market operators	 25
2.4	 Data and information from stakeholders	 26



PART C - THE SLHCP STRATEGY - Where do we want to go and how do we get there?

1.  How to approach the SLHCP strategy development and launch	 28
1.1	 The business-as-usual scenario - Where the local H&C system is going	 29
1.2	 The intervention scenario - Where the local H&C system can go	 30
1.3	 The target scenario- Where the local H&C system shall go and how 

           shall get there	 31
1.4  The Roadmap – Preparing and launching the SLHCP implementation	 34

2.  Actions and enabling technologies	 36
2.1	 Urban regeneration	 36
2.2	 The building sector - Residential and Tertiary	 37
2.3	 The manufacturing sector - Industry and Agriculture	 38
2.4	 The local H&C energy supply – Renewable Energy Sources enabling 
        technologies and integrated systems	 39

3.  Supporting measures	 42
3.1	 Management, control and regulation measures	 43
3.2	 Financial and incentive measures	 43
3.3	 Enhancing and empowering measures	 44

4.  The SLHCP monitoring – How are we doing?	 45
4.1	 Goals, steps and timelines of the monitoring	 45
4.2	 The key performance indicators	 46

PART D – APPROACHES, METHODS AND TOOLS

1.  Methods and procedures for preparing the H&C energy inventory and 
     processing the intervention scenarios	 54

1.1	 The residential sector	 54
1.2	 The tertiary sector	 55
1.3	 The manufacturing sector - Industry and agriculture	 56
1.4	 The public building stock	 57
1.5	 The local H&C energy supply	 58

2.  Simulation tools and software	 62

ANNEXES

Annex 1 - The policy and strategic framework	 5
The EU level	 5

Annex 2 – Action and enabling technologies	 7
Urban regeneration	 7
The building sector - Residential and tertiary	 9
The manufacturing sector - Industry and agriculture	 15
The local H&C energy supply – Renewable energy sources	 17
The local H&C energy supply – Enabling technologies and integrated systems	 22

Annex 3 – Supporting measures and tools	 26
Management, control and regulation measures	 26
Financial and incentive measures	 30

Annex 4 – Proposed table of contents for a Sustainable Local Heating and Cooling Plan
Annex 5 -The SLHCP toolbox - Learn and get inspired

Inspiring best practices of H&C planning	 35
International and EU thematic platforms & portals	 36
Sector associations	 39



8

INTRODUCTION

In Europe, heating and cooling are responsible 
for more than 50% of energy consumption and 
greenhouse gas emissions. Although the decar-
bonization of heating and cooling is underway, 
progress has been slow, and about 75% of the 
energy consumption is still reliant on fossil fu-
els, mainly gas, while the share of renewables is 
growing very slowly, and most of it comes from 
solid biomass which is used across all sectors in 
different systems and efficiency levels.

Heating and cooling are directly tangible to cit-
izens; it represents more than 60% of the ener-
gy used by households affecting both people’s 
comfort and their health. The cost of heat and 
cold also directly affects competitiveness: pro-
cess heat represents 60% of all the energy used 
by the EU industry and the cost of fossil fuels for 
heating is expected to rise. 

With increasing temperatures on European 
Union’s (EU) territory (twice the global average) 
and frequent heatwaves, cooling is becoming a 
major energy security issue for citizens and the 
energy system as a whole and creating cooling 
infrastructure also in cities will be essential for 
health issues and for limiting the economic im-
pact of heat waves.

The decarbonization of the heating and cooling 
sector is therefore essential in the energy tran-
sition to reach Europe’s ambitious 2050 targets 
(carbon neutrality), and there is a huge poten-
tial for action to increase energy efficiency and 
sustainability, both through measures to reduce 
end-use consumption and through the deploy-
ment of RES installations.

The EU’s strategy for decarbonization envisions 
transformative changes in H&C production, dis-
tribution and consumption, focusing on the in-

tegration of a high share of RES and waste heat 
into district H&C systems and on the renovation 
of the building stock, the single largest ener-
gy consumer in Europe, responsible for around 
40% of the total energy consumption. 
This strategy is driven, among others, by:

• �The revised Energy Efficiency Directive II 
(EED II, EU Directive 2023/1791- Directive 
(EU) 2023/1791 of the European Parliament 
and of the Council of 13 September 2023 on 
energy efficiency and amending Regulation 
(EU) 2023/955 (recast)

• �The Renewable Energy Directive III (RED III, 
Directive 2023/2413 - Renewable Energy Di-
rective

• �The Energy Performance of Buildings Direc-
tive IV (EPBD IV, entered into force on May 
28, 2024 - Energy Performance of Buildings 
Directive)

The recently agreed EU legislation can provide 
solutions to many of the challenges of decar-
bonization of heating and cooling. However, 
given the complexity of the issues, to maximize 
the potential of this measures an effective and 
timely implementation will require considerable 
support at the national level and Member States 
need to put in place robust legal and extensive 
support frameworks, which ensure that local 
governments have the knowledge, resources 
and capacity needed to effectively prepare and 
implement their plans. 

The current state of play for local heating and 
cooling plans for each EU country is shown in 
the Energy Cities Tracker that is regularly up-
dated to follow Member States’ progress on 
transposing the obligation into their national 
context in the coming two years. 

1. Heating & Cooling: 
A key enabler of the energy transition

INTRODUCTION

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng

https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng

https://energy.ec.europa.eu/topics/energy-efficiency/energy-performance-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-performance-buildings/energy-performance-buildings-directive_en
https://energy-cities.eu/local-heating-and-cooling-plan/
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PART A
THE SLHCP IN
A NUTSHELL

1. About the Sustainable Local Heating and Cooling Plan

Article 25.6 of the Energy Efficiency Directive (EED) mandates that mu-
nicipalities in EU Member States with over 45,000 inhabitants must pre-
pare local heating and cooling plans. 
These plans aim to decarbonize the heating and cooling sector, im-
prove energy efficiency, reduce fossil fuel reliance and enhance citizens’ 
well-being and local economies, aligning local actions with national ob-
jectives. 

Article 25.6 provides detailed requirements which must be included in 
the local heating and cooling plans. The plans should at least:

• �Be based on assessment of the current local heating and cooling de-
mand and energy consumption, identifying existing infrastructure and 
supply systems, including district heating, individual technologies and 
renewables and evaluating related greenhouse gas emissions,

• �Provide an estimate and mapping of the potential for increasing ener-
gy efficiency, including via low-temperature district heating readiness, 
high efficiency cogeneration, waste heat recovery, and renewable en-
ergy in heating and cooling in that particular area,

• �Be compliant with the energy efficiency first principle and include a 
strategy for the use of the identified potentials,

• �Include an analysis of heating and cooling appliances and systems in 
local building stocks, considering the area- specific potentials for ener-
gy efficiency measures and addressing the worst performing buildings 
and the needs of vulnerable households,

• �Be prepared with the involvement of all relevant regional or local stake-
holders and ensure the participation of public, including operators of 
local energy infrastructure,

• �Consider the common needs of local communities and multiple local 
or regional administrative units or regions,

• �Assess the role of energy communities and other consumer-led initia-
tives that can actively contribute to the implementation of local heat-
ing and cooling projects,

• �Assess how to finance the implementation of policies and measures 
and identify financial mechanisms allowing consumers to shift to re-
newable heating and cooling,

• �Include a trajectory to achieve the goals of the plans in line with cli-
mate neutrality and the monitoring of the progress of the implemen-
tation of policies and measures identified.

Part A - The SLHCP in a Nutshell
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In line with the requirements of article 25.6, a Sustain-
able Local heating and Cooling Plan (SLHCP) can be de-
fined as an integrated, strategic and operational plan 
that outlines commitments and actions to address heat-
ing and cooling decarbonization targets and the transi-
tion to sustainable energy on a territory.

A SLHCP should be developed by the Municipality, 
which sets, and shares with citizens and local stake-
holders:
• A strategic vision and objectives to be achieved 
• �A set of actions and supporting measures across 

different sectors to reach objectives and 
• �A roadmap on implementation aligned with, or 

going beyond, national and international commit-
ments and objectives.

Even if article 25.6 doesn’t define a time horizon for the 
SLHCP, 2040 can be assumed as the reference target 
year, in compliance with the EU’s strategy for decarbon-
ization timeframe and the intermediate deadlines fore-
seen therein.
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2. How to prepare a SLHCP – A 5 Phases approach

The SLHCP processing can be broken down into the following 
5 main Phases. 

2.1 Prepare the ground - Tips and key issues 
before starting

The 1st Phase, Prepare the ground, starts with a contextual 
alignment to guarantee political commitment of the Municipali-
ty, the engagement of the relevant stakeholders and coherence 
with the national, regional and local strategies in place. 

Secure political commitment
Ensure buy-in at all political levels and establish 
a clear governance structure from the start.
To ensure the success of the SLHCP prepara-
tion it is crucial that key decision-makers of the 
Municipality are fully involved in the process, 
provide guidance and support, and give a clear 
mandate to their respective technical offices/
units.

Designing and implementing a SLHCP is a com-
plex and time-consuming process that requires 
thorough planning and ongoing management. 
It requires collaboration and coordination be-
tween various departments in the administration 
of the Municipality. It is thus essential for these 
departments to view the SLHCP as an integrated 
part of their daily operations, aligned with cur-
rent and planned local projects and programs, 
rather than as an external or imposed task.

Part A - The SLHCP in a Nutshell
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A successful SLHCP relies on a cross-sector and 
holistic approach, supported by a clear organi-
sational structure with assigned responsibilities. 
Lack of coordination between the various poli-
cy levels and municipal departments could be 
a major obstacle. Therefore, the conditions to 
foster interdepartmental collaboration should 
be ensured.

Engage early and often
Reach, involve and engage the local commu-
nity and relevant stakeholders in the SLHCP 
preparation from the beginning, to ensure the 
commitment of key actors and the transparency 
of the process, as well as the credibility of the 
SLHCP and acceptance of actions.

Stakeholders’ involvement is the starting point 
for stimulating the behavioural changes that are 
needed to complement the technical actions 
embodied in the SLHCP. This is the key to a con-
certed and coordinated way to implement it. 

Citizens and stakeholders are likely to be influ-
enced by the solutions devised but they can 
also help reach the targets. The views of citi-
zens and stakeholders should be known before 
a detailed plan is developed. 
Therefore, citizens and other stakeholders 
should be involved in all the key stages the SL-
HCP elaboration process. Plan4COLD suggests 
the creation of Local Communities of Practice 
(LCoP) has the preferred methodology to suc-
cessfully engage with the key stakeholders. 

The main objective of LoCPs involvement and 
engagement should be at least:

• �Collect information on the level of awareness 
and knowledge on the issues of the climate 
crisis and the energy transition

• �Share data and information on the main qual-
itative and quantitative aspects of current 
trends in the H&C energy system

• �Collect hints and suggestions on main critical 
issues, main obstacles as well as main oppor-
tunities related to the implementation of in-
terventions in the H&C field

• �Make available data and information on any 
programs, actions and interventions already 
undertaken or planned

• �Analyse and discuss possible or necessary en-
ergy upgrading and/or efficiency measures/
actions

• �Analyse and discuss necessary supporting 
measures and policies to ensure actions con-
crete implementation and diffusion

Identifying and mapping of stakeholders is the 
first step for the development of a co-created, 
shared and inclusive SLHCP. Creating a com-
prehensive list of stakeholders is a prerequisite 
for municipalities to launch and development 
an effective engagement process. To this end 
an excel mapping tool is available to support 
the identification and prioritize of the stake-
holders to invite. 
ANNEX 3 provides a brief concept note on how 
to assemble a LCoP. 

As identified stakeholders may differ in terms 
of characteristics, impact and interests at stake, 
it is important to map them according to their 
attributes, level of impact/interest and role in 
relation to key issues to be tackled.

To design a shared and inclusive SLHCP, the 
highest participation of stakeholders and cit-
izens should be sought. Participation can be 
obtained through a variety of methods and ap-
proaches, and different levels of involvement 
may be considered:

• �Information and communication (brochures, 
newsletters, social networks, site visits, etc.)

• �Information and feedback (website, public 
meetings, surveys and questionnaires, etc.)

• �Involvement and consultation (workshops, fo-
cus groups, forums, etc.)

• �Extended involvement (community advisory 
committees, planning for real, etc.)

Deepen your knowledge on reference 
policy and strategic context
Map the existing framework of main national, 
regional or local policies and regulations and 
keep track of its possible evolutions, to ensure 
the SLHCP is embedded and coordinated at all 
levels of governance and across all energy-re-
lated policy areas and targets.

Part A - The SLHCP in a Nutshell
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You do not have necessarily to start 
from scratch 
Build on existing work. Signatory cities of the 
Covenant of Mayors potentially will have had 
already developed Sustainable Energy Action 
Plans (SEAP) or Sustainable Energy and Climate 
Action Plans (SECAP) that can be a good start-
ing point for the definition of the SLHCP. Fur-
thermore, any other already existing local en-
ergy strategy or plan should be considered and 
can provide good initial inputs and a useful ref-
erence for the SLHCP preparation by providing:

• A preliminary set of possible data sources 
• �A large amount of basic data and information 

for the H&C baseline assessment
• �Reliable methods of calculation and estimate 

procedures applicable or easily adaptable
• �Useful information on trends or critical as-

pects within the local H&C system through 
their monitoring

• �A basic set of actions and measures that can 
already be included in the SLHCP target sce-
nario appropriately revised, enhanced, inte-
grated I necessary.

Learn from peers
You do not have necessarily to reinvent the 
wheel. The legislation about H&C planning is 
clearly lagging the real life, since examples of at 
least heating plans exist for many years in sev-
eral EU countries, such as Germany, Denmark 
and the Netherlands. 

• �Investigate pioneer experiences, get inspired 
and adapt approaches, methodologies and 

models already developed.
• �Learn from projects, measures and best prac-

tices already implemented in or by other mu-
nicipalities all over Europe in the H&C field

• �Enhance and widen your technical know-how 
on H&C topics by getting in touch and inter-
act with EU networks and ongoing projects or 
benefitting from the results of already closed 
ones, related to local energy planning, renew-
able energies, energy efficiency measures, 
enabling technologies, etc.

Adopt and follow a whole-system and 
integrated approach 
When preparing the SLHCP intervention strat-
egy stick to the “Energy Efficiency first princi-
ple” and follow a whole-system and integrated 
approach based on the following core require-
ments: 

• ��Reduce H&C needs by minimizing the heat 
island effect at the urban scale and enhancing 
buildings thermal performances through pas-
sive measures 

• �Serve reduced H&C needs with the least 
amount of energy by applying more efficient 
and best-fit technologies, plants and opera-
tions

• �Reduce H&C energy demand by changing 
behaviours

• �Decarbonize the energy produced to meet 
H&C needs by increasing the share of local 
RES

• �Remember that electrification of H&C final uses 
doesn’t necessarily imply decarbonization.

2.2 The H&C baseline assessment - Where do we 
stand now? 

The 2nd Phase, H&C baseline assessment, foresees an in-depth 
analysis and a sound assessment of the current situation of the 
local H&C system, as for energy demand and supply and of the 
technological, socio-economic, environmental factors that de-
termine or influence them.
 
An analysis of the main climatic key factors and risks at urban 
level will be also included as an important step towards charting 
a whole-system approach to SLHCPs.

Part A - The SLHCP in a Nutshell
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An energy inventory will be the output of this analysis, provid-
ing updated data on final energy consumption related to H&C 
uses by sources and sector or activity (demand) and on H&C 
production from renewable and non-renewable sources (sup-
ply). Based on the results of a H&C energy inventory, a H&C en-
ergy baseline emission inventory can be prepared, determining 
the relative share of GHG emissions of each sector. 

By understanding relative contributions, sources and drivers 
behind the current H&C system, the inventory can provide cru-
cial insight to identify “hotspot” and improvement opportuni-
ties and thus it is the fundamental starting point for the SLHCP 
intervention strategy towards decarbonization.

2.3 The SLHCP strategy - Where do we want to go 
and how do we get there?

Starting from the H&C baseline assessment, the 3rd Phase, SLH-
CP strategy and development, foresees the design and devel-
opment of a robust operational strategy for the decarbonization 
of the local H&C system, based on feasibility, sustainability and 
coherence. To do so, three steps will be foreseen so that, based 
on the local specific context, unique needs and goals can be 
duly addressed. 

Step 1 – The business-as-usual scenarios
A framework will be provided of the ongoing 
and expected trends within the local H&C sys-
tem as for energy demand and supply and the 
factors that will determine or influence them in 
the absence of the SLHCP.

Step 2 - The intervention scenario 
Once the business-as-usual scenario is defined, 
the scope for action at the local level will be in-
vestigated, to identify a potential portfolio of ac-
tions and interventions for reducing GHG emis-
sions in each sector within the H&C system. The 
intervention scenarios processing will foresee 

the assessment of the potential for energy effi-
ciency solutions, according to different final uses 
and services, along with the assessment of RES 
availability on the territory. 

Step 3 - The target scenario 
Inputs and outcomes from the intervention sce-
narios will be integrated into a strategic action 
plan for the decarbonization of the local H&C 
system. The plan will identify priority sectors in 
which to act, rank and prioritize interventions to 
be launched, define related specific quantita-
tive targets as for energy saving, RES share in-
crease and GHG reduction, and propose a set 

The key concepts driving the H&C baseline assessment

• Where H&C is needed, why and by whom 
• How the needed H&C is provided and distributed 
• �What and how much energy is necessary to meet the H&C needs and 

how it is produced
• Which exogenous factors are influencing the H&C needs

Part A - The SLHCP in a Nutshell
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The key concepts driving the SLHCP strategy definition

• Where the local H&C system is going  
• Where the local H&C system can go 
• Where the local H&C system shall go and what it needs to get there 

The key concepts driving the monitoring process

• Where the H&C system has arrived so far
• Where the SLHCP has arrived so far and what has already been achieved 
• What went wrong and why
• Where and how the SLHCP strategy must be revised and empowered

2.4 Roadmap and SLCHP implementation 

The 4th Phase, Roadmap and SLHCP implementation, foresees 
an implementation pathway, so called Roadmap, that will be 
established, providing all the necessary technical and non-tech-
nical instructions, including a reference time plan, to concretely 
launch and operationalize each selected action.

2.5 The H&C Plan monitoring - How are we doing?

The 5th Phase, Monitoring of the SLHCP, is the monitoring 
procedure, that will be set-up to follow the SLHCP implemen-
tation and periodically assess the actual evolution of the local 
H&C system, the advancement status of actions and the prog-
ress towards targets. For the monitoring procedure processing, 
a set of auditable, reportable, and verifiable key performance 
indicators (both quantitative and/or qualitative) will be set-up 
and regularly updated according to a well-defined frequency, 
in order to ensure its effectiveness, and based on the same 
approach and methodologies used for the set-up of the H&C 
baseline and the intervention scenarios. 
The monitoring process makes it possible to understand wheth-
er the Municipality is on track to reach the defined target, to 
identify factors that affect results and understand where some 
revisions to the strategy are necessary.

of measures and policies to support and ensure 
the concrete implementation of intervention. 
The selection of priority actions will be based 
on high-impact feasible solutions, possibly in-
tegrating, besides tecno-economic feasibility, 

also other key factors such as security of energy 
supply, reduction of energy costs, energy pov-
erty prevention, local air quality improvement, 
health care and support to local economies.

Part A - The SLHCP in a Nutshell
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PART B
THE H&C SYSTEM BASELINE:
WHERE DO WE STAND NOW?

1. How to approach the H&C baseline assessment

This section of the guidelines focuses on the 2nd Phase of the SLHCP 
definition process, concerning an in-depth analysis and a sound assess-
ment of the current situation of the local H&C system, as for energy 
demand and supply and of the technological, socio-economic, environ-
mental factors that determine or influence them. Based on the results of 
the analysis, a H&C energy baseline emission inventory can thus be pre-
pared, determining the relative share of GHG emissions of each sector.

KEY CONCEPTS 
Where H&C is needed, why and by whom 
sector, activities, final uses

How the needed H&C is provided and distributed 
technologies, devices and equipment

What and how much energy is necessary to meet the H&C needs 
H&C energy demand 

How and where the energy necessary to meet the H&C needs is produced 
H&C energy supply

Which exogenous factors influence the H&C needs 
The local climate trends

1.1 The H&C energy inventory – The demand side

This analysis of the local H&C system shall result in the set-up 
of an energy inventory providing updated data on final en-
ergy consumption related to H&C needs and uses by sources 
and sector or activity (demand) and on H&C production from 
renewable and non-renewable sources (supply).More in detail, 
a database, that can be traced back to a vector/sector matrix, 
shall be prepared linking different energy/fuel sources with the 
socio-economic areas in which they are used and consumed.
Based on the results of a H&C energy inventory, it will be possi-

Part B - The H&C System Baseline
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ble to determine the relative share of emissions of each sector. 
Understanding relative contributions, sources and drivers be-
hind current H&C energy inventory can provide crucial insight 
to identify “hotspot” and improvement opportunities.The level 
of detail that shall be achieved has to cover at least all the main 
energy carriers statistically detectable and the main sectors of 
use, as described in the Table 1.

Table 1   H&C energy demand - Sectors, activities and final uses

Public buildings, equipment and facilities
Final energy consumption occurring in buildings and facilities owned/
operated by the Municipality, as well as by other regional or national 
authorities, and related to space heating and/or cooling and hot water 
production (e.g., offices, schools, police stations, hospitals).

Tertiary buildings, equipment and facilities 
Final energy consumption occurring in buildings and facilities of the ter-
tiary sector (e.g., offices of private companies, banks, commercial and 
retail buildings, private schools, hospitals, institutional buildings not 
owned/operated by the Municipality) and related to space heating and/
or cooling and hot water production. 

Residential buildings 
Final energy consumption associated with buildings that are primarily 
used for residential purposes and related to space heating and/or cool-
ing and hot water production. Social housing buildings, both owned by 
the Municipality or other public entities, at the regional and national 
level, shall be considered, as well as privately owned buildings. 

Industry 
Final energy consumption associated with manufacturing and construc-
tion industries not covered by the EU ETS or similar schemes (typically 
with below or equal to 20 MW as thermal energy input) and related to 
space heating and/or cooling, hot water production, refrigeration, cold 
chain, production processes.  Considering industries covered by the EU 
ETS or similar (over 20 MW as thermal energy input) is not recommend-
ed. Exceptionally, these may be included if they were accounted for in 
previous energy or climate change mitigation action plans, or in previ-
ous emission inventories, to maintain consistency. 

Agriculture, forestry and fishing 
Final energy consumption associated with buildings, facilities and ma-
chinery of the primary sector (agriculture, forestry and fisheries), such as 
livestock facilities and farm machinery and related to space heating and/
or cooling, hot water production, refrigeration, cold chain, production 
processes.

Part B - The H&C System Baseline
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For each of the above sectors, data on final H&C 
energy consumption within the local territory 
should be disaggregated by energy source/
carrier. Essentially, the annual amount of ener-
gy used in each of the activity sectors should 
be quantified for all relevant energy sources/
carriers. 
All final consumption should be provided in 
the same unit, usually MWh, and thus unit con-
version is often needed, considering that fuel 

data are often available on a mass or volume 
basis.  An adequate conversion is essential to 
ensure accurate GHG emission estimates. Typ-
ically, fuel use data shall be converted using 
net calorific values (NCV), which express the 
energy content of fuels per unit of mass or vol-
ume (e.g., in MWh/t, MJ/l). Default NCV values 
for different types of fuels are provided by the 
IPCC (2006), and country-specific values may 
also be available.

Table 2   H&C energy demand - Energy sources

Electricity
This includes the electricity supplied to and used within the Municipality for H&C, re-
gardless of its origin (e.g., national grid or local generation sources).

Heat/cold
This includes heat/cold that is supplied and used at end-use points (final consumers, 
end-use buildings, facilities) within the Municipality (e.g., from district heating/cooling, 
CHP generation or waste heat recovery). This may include heat/cold from local gen-
eration, which should also be considered in the ‘Local energy generation and supply’ 
section of the inventory. Building heating that is not supplied as a commodity but 
generated in buildings through small-scale systems shall not be included here (e.g., 
natural gas boilers in buildings).

Fossil fuels 
This includes all fossil fuels supplied to and used in the territory for H&C. For example, 
in buildings, fossil fuels may be used for cooking, or space and/or sanitary water heat-
ing. Fossil fuels are also often used as input in combustion processes in the industrial 
and primary sectors. Fossil fuel data are typically provided for the following types: 
Natural gas, Liquid gas, Heating oil and other fossil fuels. 

Renewable energy sources 
This includes all energy from renewable sources/carriers that are supplied to and used 
at end-use points (final consumers, end-use buildings, facilities) in the local territory. 
They include any biofuels (liquid, gaseous or solid fuel produced from biomass) and 
solar thermal and geothermal energy. Biofuels include (and should be disaggregated 
by) several sources/carriers: liquid and gaseous biofuels, such as bio-gasoline, biodies-
el and biogas; and solid biomass, such as organic municipal solid waste, wood and 
wood waste.

Note: The energy sources/carriers and categories described here are commonly used 
in the EU context. However, it is important to ensure that the SLHCP and its inventories 
adequately reflect the local context/situation, so that the resulting GHG emissions are 
accurate and consistent.

Part B - The H&C System Baseline
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Besides the detection of the socio-econom-
ic components requiring the use of energy 
sources for H&C (sectors, activities and final 
uses), the analysis of how the needed H&C is 
provided and distributed should also be fore-
seen. This means the analysis of the technolog-
ical components (plants, devices, equipment, 
building structures and materials, etc.) that are 

the means of this need, considering their type, 
their efficiency, the rate of diffusion within sec-
tors and activities. This will ensure a sounder 
assessment and a more accurate modelling and 
understanding of the current situation of the lo-
cal H&C demand, thus concretely contributing 
to a better calibration of the SLHCP interven-
tion scenarios.

Table 3   H&C energy services - Technologies, devices and equipment

Building sector 

Municipal buildings

• �Buildings structure and performances (age, n° 
of floor, n° of dwellings, heated surface or vol-
ume, type of envelope, roof, windows, etc.)

• �Heating plants (type, age, power, efficiency, etc.)
• �Cooling devices (type, age, power, efficiency, 

etc.)

Tertiary buildings

• �Buildings structure and performances (age, n° 
of floor, n° of dwellings, heated surface or vol-
ume, type of envelope, roof, windows, etc.)

• �Heating plants (type, age, power, efficiency, 
etc.)

• �Cooling devices (type, age, power, efficiency, 
etc.)

• �Refrigeration and cold chains (type, age, pow-
er, efficiency, etc.)

Residential buildings

• �Buildings structure and performances (age, n° 
of floor, n° of dwellings, heated surface or vol-
ume, type of envelope, roof, windows, etc.)

• �Heating plants (type, age, power, efficiency, 
etc.)

• �Cooling devices (type, age, power, efficiency, 
etc.)

Manufacturing 
sector Industry | Agriculture

• �Buildings structure and performances (age, n° 
of floor, n° of dwellings, heated surface or vol-
ume, type of envelope, roof, windows, etc.)

• �Heating plants (type, age, power, efficiency, 
etc.)

• �Cooling devices (type, age, power, efficiency, 
etc.)

• �Refrigeration and cold chains (type, age, pow-
er, efficiency, etc.)

• �Productive chain plants and machinery (type, 
age, power, efficiency, etc.)
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1.2 The H&C energy inventory – The supply side

Information shall also be acquired and processed, concerning 
the energy production and processing plants on the territory, 
considering the technologies, the installed power, the type and 
quantity of primary sources used, the amount of thermal energy 
and/or electricity produced.
All local generation units directly providing energy to be used 
for H&C within the Municipality, shall be detected and detailed 
data collected separately and for each unit/supplier.

Local generation and 
supply of electricity

Renewable energy 
sources 

Local electricity generation from renew-
able energy sources (including wind 
power, hydropower, photovoltaics, geo-
thermal, biofuels), regardless of the tech-
nology and capacity of generation units.

Combined heat and 
power

Local electricity generation from com-
bined heat and power (CHP) units, re-
gardless of the capacity of generation 
units.

Electricity-only units

Local electricity generation from electrici-
ty-only power plants that are not covered 
by the EU ETS (with a capacity limit of 20 
MW). 

Local generation and 
supply of heat/cold

Combined heat and 
power 

Local heat/cold generation from distrib-
uted CHP units and supplied through 
district networks for use within the local 
territory, regardless of the capacity or lo-
cation of generation units. 

Waste heat

Local heat generated from industries or 
tertiary services, such as data centres, 
wastewater treatment plants that can po-
tentially be integrated into a district heat-
ing and cooling distribution system. 

District plants and 
network

Any other local heat/cold generation dis-
tributed and supplied through district 
networks for use within the local territory, 
regardless of the capacity or location of 
generation units. 

Table 4   H&C energy supply. Local energy production
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1.3 The H&C emissions inventory

Starting from data on H&C final energy consumption by sourc-
es and sector and from H&C production from renewable and 
non-renewable sources, applying appropriate emission factors, 
the Municipality can estimate the emissions associated with the 
local H&C system and prepare a GHG Emission Inventory.
GHG emission accounting strongly depends on the method-
ological approach and data selected in relation to GHG emis-
sion factors (EFs). Municipalities can choose between the ac-
tivity-based approach, in line with the IPCC guidelines for 
accounting GHG emissions associated with energy and waste 
(IPCC, 2006, Volumes 2 and 5), focusing on direct GHG emis-
sions associated with energy conversion, such as fuel com-
bustion), and the life-cycle (LC)-based approach (adding GHG 
emissions associated with the energy supply chain). If the ac-
tivity-based approach is selected and if the sectors and actions 
in the SLHCP are limited to energy-related activities, they may 
choose to account for CO2 only. After selecting the GHG ac-
counting approach, the Municipality can select or calculate its 
EFs accordingly. They may use default EFs (e.g., provided by 
the JRC or other reference organizations), or define GHG EFs 
that may better reflect their specific local context. 
For a sound preparation of the H&C Emission Inventory, the 
Covenant of Mayors Guidebook “How to prepare a greenhouse 
gas emission inventory” can be adopted.

1.4 �The weather and climate trends, 
    risks and vulnerabilities

To achieve a clear and exhaustive framework of the factors that 
can determine or influence the local H&C system, the baseline 
assessment should also include the analysis of the main climatic 
key factors and risks at urban level, as an important step towards 
charting a whole-system approach to SLHCPs:

• Seasonal temperature ranges 
• Temperature and humidity characteristics 
• Seasonal variations
• Cooling degree days 
• �Frequency and patterns of extreme heat 

events 
• Heat islands mapping.

The analysis should provide the general frame-
work of main climate-related hazards on the 
territory, mainly focusing on temperatures and 
heatwaves, to assess the risks and vulnerabili-
ties profile of the Municipality, as well as high-

light the vulnerable and/or more exposed sec-
tors, areas and population groups.

Beyond SECAPs or local adaptation plans, if ex-
isting, national and regional authorities are re-
liable sources of information as for climate and 
weather trends and related hazards and risks as 
well. Thematic portals, departments and agen-
cies can in fact provide a wide range of data at 
different levels and frequency, thus ensuring to 
municipalities a reliable context framework.

Furthermore, several official EU tools and por-
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tals are available supporting risks assessment 
at the local level, among which the Risk Data 
Hub of the Disaster Risk Management Knowl-
edge Centre (DRMKC), a free-access platform 
designed to centralize and standardize risk, 
damage and loss data at a pan-European level 
and developed with the goal of supporting risk 

assessment and risk analysis processes. It offers 
a variety of datasets, tools, and resources that 
can be used by policymakers, researchers, and 
practitioners for understanding and mitigating 
risks. No data about Urban Heat Islands is in-
cluded.

1.5 A further step – H&C energy poverty assessment

The H&C local system assessment should also provide a com-
prehensive understanding of energy poverty within the local 
context, including where possible its extent, underlying causes, 
and contributing factors.
As energy poverty is a complex and multidimensional phe-
nomenon driven by multiple transversal factors, ranging from 
local climate conditions to socio-economic circumstances, the 
assessment is particularly important to understand how these 
elements interact together and impact the local H&C context.
Effective and tested approaches, methodologies and models 
for a sound energy poverty assessment and monitoring at the 
local level are provided in the Guidebook “How to develop an 
energy poverty assessment” recently published by the Cov-
enant of Mayor and can also be found in the Energy Poverty 
Advisory Hub of the European Commission and in the Energy 
poverty Indicators Dashboard  where EPAH indicators organized 
by topics for each European country can be found. 
Furthermore, useful inputs, suggestions and best practices can 
be acquired getting in touch and interacting with ongoing LIFE 
projects or benefitting from the results of already closed ones. 

1.6 A further step – H&C mapping

Based on the energy inventory, whenever possible and relevant, 
a mapping may be carried out, showing spatial distribution of 
H&C demand and supply (consumption broken down by sector 
and vector, energy production plants, distribution of renewable 
sources, etc.), of the H&C services and socio-economic, territori-
al and climate (e.g. heat islands) factors, so as to locate the main 
H&C energy phenomena and their underlying causes. 
The detail of the mapping will depend on the different sectors/
areas of reference and the data that will be made available. It 
may be characterized by areal elements and/or point elements. 
Areal elements may be represented, for example, by munici-
pal boundaries, census islands or other urban clusters (e.g. dis-
tricts or neighbourhoods), forests cropland areas, while point 
elements may be represented by specific infrastructures such as 
municipal or public buildings, energy production plants, busi-
ness, commercial or industry districts, etc.
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2. Data collection and sources for the H&C system 
baseline preparation

With support of free-access map databases (e.g. OpenStreet-
Map, QGIS, Google Earth, Copernicus Land Monitoring Service), 
existing municipal platforms and portals (e.g. territorial informa-
tion systems) and GIS appliances, it will thus be possible to:

• �Overlap and integrate different local thematics (energy and 
context) and detect and locate the main parameters charac-
terizing them,

• �Identify and locate areas/zones of the territory with homoge-
neous characteristics and highlight their relative energy im-
pact on the overall territorial context,

• �Identify vulnerability areas (e.g. heat island, energy poverty, 
etc.),

• �Fully compare the contributions of the sectors and/or energy 
sources in the territorial areas identified.

H&C mapping can be a very useful tool for de-
cision makers and a source of information on 
local energy demand and supply. A H&C map 
shows spatial distribution of the energy de-
mand (used for heating/cooling buildings or in 
industrial processes) in each area. It is useful for 
analysing different scenarios in different sectors 
and to implement energy efficiency measures 
for the future. The mapping is a way to visual-
ize the H&C needs and the zoning (or potential 

zoning) of H&C sources and influencing factors 
as well. With this vision, it is then possible to 
better connect the need and the sources to re-
duce the energy costs and the greenhouse gas-
es emissions. H&C mapping is also a powerful 
tool to target the areas that require refurbish-
ment to improve energy efficiency and can also 
help to investigate socio-economic difficulties 
such as fuel poverty.

KEY CONCEPTS
Data collection is an integral part 
of the H&C Energy and Emission Inventory preparation

Reference and reliable data sources shall be identified and activated 
at the national, regional and local level

Reference context-specific data sources are preferred
over the national and regional ones

You do not have to start from scratch!
SECAP/SEAP can represent a good starting point for the data collection activity
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To carry out a SLHCP process, it is necessary to 
collect and use knowledge and data about the 
location and amount of H&C that is required, 
the supply options, and the state of the H&C 
final uses, services and technologies.
In many countries, regions and cities, H&C have 
not traditionally been an object of governance. 
Energy policies are most often found in sectori-
al policies focusing on electricity and gas on the 
supply side and buildings’ efficiency on the de-
mand side. Therefore, knowledge of the funda-
mental state of play of the H&C sectors is often 
lacking. Perhaps, electricity and gas supply are 
measured, but only as aggregated energy sup-
ply figures that mix cooking, lighting, heating 
and other end-use demands together. Heating 
and, particularly, cooling demands can thus be 

unknown and therefore hard to use for strategic 
planning purposes.
Quantifying and mapping H&C demand and 
sources is a difficult task. Before investing in 
a long-term H&C strategy, access to reliable 
data is key. The collection and integration of 
fragmented data can be time-consuming and 
usually requires involving many stakeholders 
like municipal services, building owners, facility 
managers, utility companies, energy companies 
and distribution system operators, civil groups, 
industrial companies etc.
This section provides recommendations and 
tips on where basic data and information can 
be found and how they can be requested and 
collected, to ensure a sound and comprehen-
sive H&C system baseline assessment.

2.1 Data from local sources: Municipal buildings, 
equipment and facilities 

Implementing a robust and reliable energy monitoring system 
in municipal buildings is important not only for estimating and 
reporting H&C energy and emissions inventories, but also for 
improving the energy management of these buildings. It allows 
for the identification of buildings and/or processes associated 
with high energy consumption (hotspots), for example, which 
may be targeted or prioritized in energy efficiency actions within 
the plan.

It should thus be necessary that a centralized 
census system of municipal buildings is orga-
nized and regularly updated, storing and man-
aging energy data and information. The system 
can be set up and implemented, according to 
the following steps: 

• �Identify the persons/departments receiving 
and managing energy data (e.g., billing in-
voices)

• �Identify all buildings, equipment and/or facili-
ties owned/managed by the Municipality

• �Identify all energy supply points and types of 
energy used (e.g., electricity, natural gas, heat 
from heating district networks, fuel oil tanks)

• �Collect data and information from the en-
ergy bills concerning consumption of ener-
gy sources, with a yearly and, possibly, also 
monthly frequency, that can support heating 

and cooling needs evaluation or simulation.
• �Collect data and information on the buildings 

structure and main characteristics (n° of floors, 
heated/cooled surface area and volumes, 
age, envelop materials, efficiency class, etc.)

• �Collect data and information on installed 
plants, devices and equipment (year of instal-
lation, fuel used, type of technology, installed 
power, average efficiency, etc.)

• �Collect information on how the buildings are 
used (opening days and times, number of oc-
cupants, etc.)

Through such a system a preliminary modelling 
of the energy behaviour of each building can 
be set, critical issues as for plants, equipment or 
devices performance detected, and the energy 
quality assessed, mainly through simplified per-
formance indicators (e.g. kWh/m2, etc.).
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2.2 Data from national and regional sources 

Thanks to several EU directives, many Member States and re-
gional governments have developed tools and datasets to 
support municipalities in energy transition plans preparation, 
providing statistics or periodically updated information on final 
consumptions of fuels and energy sources, energy final uses, 
services and market, energy production systems at different ter-
ritorial levels.
Energy, GHG and climate observatories or agencies (at the na-
tional and/or regional levels) may also provide relevant data for 
different regions, areas and sectors. These may include regional 
or local platforms based on collaboration models for data shar-
ing.
As such, it is important to check what is already available from 
national and regional authorities/bodies, such as census, cadas-
tres, statistical portals, energy, environmental or economic min-
istries, organizations, territorial and energy agencies and regu-
latory authorities. 
In this context, it is particularly important to observe the plans 
and analysis performed at higher levels, such as regional or 
country level, as these are often mandatory and could be a ref-
erence source of information.
Particularly Nacional Energy and Climate Plans and regional en-
ergy or climate plans as well, can include useful data and infor-
mation at different levels of granularity, based on which reliable 
estimates or calculation can be developed.

2.3 Data from energy market operators 

With the liberalization of gas and electricity markets, the num-
ber of stakeholders related to energy supply has increased, 
and data from energy providers and operators have become 
increasingly protected and difficult to collect. 

Under Directive 2023/1791 on energy efficiency, energy market 
operators that are designated by the state should provide on 
request aggregated statistical information on their final custom-
ers. Although the directive specifically acknowledges the role of 
urban areas in achieving energy efficiency objectives, it is not 
explicitly aimed at energy data sharing between energy suppli-

Furthermore, if regularly updated the system 
can provide a useful monitoring tool, by verify-
ing over time the effectiveness and energy and 
economic benefits of any implemented mea-
sure or intervention.
If data from bills are not available or not easily 
accessible, energy consumptions, according to 

different frequencies, can be directly requested 
to the electricity/gas providers.
This information should also be assessed for 
other public buildings, namely managed by re-
gional or national authorities, though the infor-
mation may be more disperse. 

Part B - The H&C System Baseline



26

ers and local authorities. Nevertheless, there are cases where 
national laws have specifically introduced provisions that facili-
tate the access of municipalities to energy data1.
Municipalities may thus identify and ask for data from energy 
suppliers active in their local territory or, as an alternative, col-
lect data from energy grid operators. 

Ideally, energy data should be specific to the local territory and 
disaggregated by residential, tertiary and industry for each en-
ergy source/carrier (e.g., electricity, heat, natural gas). A higher 
level of disaggregation can significantly help design, implement 
and monitor effective energy-saving actions. For example, en-
ergy data further disaggregated by subsectors, industry and 
neighbourhoods, among others, can inform targeted and effec-
tive actions. 

Information on local electricity and heat/cold generation is often 
available or can be provided by local energy providers and/or 
unit operators. For large plants, data on the (distributed or cen-
tralized) local generation can usually be obtained through direct 
contact with plant managers (e.g., a municipal power agency or 
private company) or with network operators. Otherwise, data may 
be obtained through surveys involving local producers/suppliers. 

It may be advisable to formalize agreements between the 
Municipality and the data providers to facilitate cooperation 
and ensure regular data availability and consistency across 
the SLHCP implementation.

1 E.g French law on energy data 
https://redi4heat.ehpa.org/
wp-content/uploads/2024/07/
Best-Practice-1.pdf

2.4 Data and information from stakeholders 

When data from statistics, market operators or other organiza-
tions/entities are not available with adequate levels of quality, 
disaggregation and detail, it may be necessary to complement 
them with information collected through local surveys and the 
direct involvement and engagement of local stakeholders. This 
is typically the case for energy sources that can have many local 
suppliers (such as wood or LPG) and for energy sources and 
technologies providing cool, or for some complex sectors/activ-
ities like the industrial and tertiary one, with many sub-sectors, 
activities or processes to be considered.

The surveys shall depend on what kind of sta-
tistical information is already available at the 
municipal level that can be combined with local 
data. Besides the type and quantity of energy 
used and the local energy generation (e.g., solar 
photovoltaics, CHP), other indicators and data 
related to H&C final uses and services, useful for 
interpretation, comparison or extrapolation pur-

poses, may be also requested so that reference 
performance indicators can be processed (e.g. 
kWh/dwelling, kWh/m2 of cooled surface, etc.).
The surveys can particularly collect data and in-
formation on how the needed H&C is provided 
and distributed, namely looking into the tech-
nological components (plants, devices, equip-
ment, building structures and materials, etc.) 
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that are the source of this need.

Data collected through surveys should enable 
the Municipality to provide an overall picture of 
final H&C energy uses in the local territory, by 
activity sector and energy source/carrier. This 
will ensure a sounder assessment and a more 
accurate modelling of the current situation of 
the local H&C demand, thus concretely contrib-
uting to a better calibration of the SLHCP inter-
vention scenarios.
Several approaches and methodologies can be 
followed to implement the surveys (by phone 
interviews, in-person meetings, (online) ques-
tionnaires, working tables, etc.), tightly depend-
ing on the specific data or information needed, 
the reference sectors or activities and the target 
groups to be reached:
 
• �For sectors and energy carriers with many 

small, distributed end users (e.g., the residen-
tial sector), the survey can be addressed to 
a representative sample of the population, 
spread over all areas, districts or neighbour-

Within the Plan4COLD project a preliminary framework of already available 
data and information concerning energy needs, energy demand and production in the H&C sec-
tor has been set and assessed, from the national to the regional and local levels, addressing the 
involved municipalities.
For each category of data investigated, several factors have been detected and verified, among 
which: 

• Type of source 
• Geographical scale 
• Availability 
• Accessibility
• Format 
• Aggregation level 
• Frequency 

Data and information investigated has then been assessed, trying to identify main gaps and un-
evenness, along with obstacles to their collection and organization. Factsheets have been filled in 
with collected information for each category and type of data sources. 
These are to be regularly updated, integrated and complemented across the SLHCPs preparation, 
to finally set a comprehensive framework of available data and information sources regarding H&C 
sector to support a sound plan implementation and monitoring. 

hoods of the Municipality, but it should be 
ensured that a representative and relevant 
sample of answers is collected.

• �For sectors and energy sources where the 
number of actors is more limited, it may be 
worthwhile addressing the survey to all en-
ergy consumers mainly through their asso-
ciations. This may be the case, for example, 
for the SMEs or the so-called ‘small and me-
dium-sized tertiary’ (shops, offices, but also 
B&Bs, hotels, bars and restaurants)

• �For sectors and energy sources where there 
are many stakeholders (suppliers and/or end 
users) but a few large ones are likely to ac-
count for the majority of energy use in the lo-
cal territory, it is important to include at least 
all large players (e.g., supermarkets, hospitals, 
universities, housing companies, large office 
buildings, large power plants or production 
facilities). They can be identified through lo-
cal knowledge, statistical or commercial data, 
or specific requests to the trade associations.
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PART C
THE SLHCP STRATEGY:
WHERE DO WE WANT TO GO 
AND HOW DO WE GET THERE?

1. How to approach the SLHCP strategy 
development and launch

This section of the guidelines focuses on the 3rd Phase of the SLHCP 
definition process, providing a structured approach on how to design 
and develop a robust action plan, based on feasibility, sustainability and 
coherence, and on how to prepare an implementation strategy. 
To do so, three key steps are addressed so that, based on the local spe-
cific context, unique needs and goals can be duly addressed: 

1st step – Business-as-usual scenario
2nd step – Intervention scenario
3rd step – Target scenario

KEY CONCEPTS
Where the local H&C system is going 
energy, socio-economic and climate trends

Where the local H&C system can go 
in which sectors H&C needs can be reduced and how
in which sectors the efficiency of H&C final uses can be increased and how
how the production of H&C can be decarbonized and RES share increased

Where the local H&C system shall go and how shall get there
which are the priorities and goals to be reached 
how to reach objectives in a feasible and sustainable way 
sectors and key actions 
costs, direct impacts and co-benefits 
resources and supporting measures
how to plan and start the path
 
You do not have to start from scratch! 
SECAP/SEAP monitoring can represent a good starting point and provide useful hints
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1.1 1st step - The business-as-usual scenario - 
Where the local H&C system is going

Building on the local context analysis and the H&C baselines 
outcomes, a business-as-usual scenario should be outlined as 
a first step of the H&C strategy and development process, pro-
viding a qualitative and, where possible, quantitative framework 
of the ongoing or expected trends within the local H&C system 
as for energy demand and supply and the factors that will deter-
mine or influence them in the absence of the SLHCP. 

Within a business-as-usual scenario, it is as-
sumed that no specific actions are taken with 
the aim of changing H&C energy dynamics and 
that its evolution depends on mechanisms and 
factors linked to the current climate, socio-eco-
nomic and market trends, as well as on any ur-
ban and territorial planning and regulatory tools 
and legislative measures, including the ones at 
a supralocal level.
  
The business-as-usual scenario will essentially 
imply a “H&C due-diligence” for the Munici-
pality, assessing the future needs for H&C, the 
impacts of business-as-usual growth in H&C and 
identifying the key variables and stakeholders 
that intersect with it. Such an assessment is the 
essential starting point towards holistic planning 
and an informed basis to prioritize actions and 
measures within the SLHCP.

The business-as-usual scenario development 
should start from the local context analysis and 
the H&C baselines outcomes and from the mon-
itoring of the SEAP/SECAP, if existing, and of 
any projects, interventions, measures already 
implemented, ongoing or on the way on the ter-
ritory, promoted by the local administration or 
by private actors. It will thus be possible to: 

 • �Obtain information on results already achieved, 
deviations from expected targets, any neces-
sary corrective and supplementary measures,

• �Assess the replicability of actions, measures and 
interventions in other areas and contexts, or as-
sess the necessary scope for improvement,

• �Refer to trends already in place and assess 
their effect on the overall territorial context for 
the purpose of setting the SLHCP targets.

Attention should then be given also to con-

ditions that can bring changes in the coming 
years on the territory and, consequently, on the 
local H&C system. 

For the outlook of the local H&C, an under-
standing of the growth drivers influencing the 
local climate trends, the long-term pattern of 
weather and the trajectory of urban heat will be 
very important.

The city’s development trends, particularly 
as population growth, should also be factored 
into any forward-looking plans and strategies 
for sustainably addressing urban H&C. It will 
be necessary to evaluate what the territorial 
structure in the coming years will be, what the 
characteristics of the future demand for H&C 
energy services (evolution of the population 
and demographic structure, housing supply in 
terms of new volume, etc.) and the levels of 
use/diffusion of plants and equipment.
 
Ongoing or foreseen trends such as immigration 
or the increase in populations, are important in-
dicators of the growth in H&C demand and its 
impacts. In fact, population increase generally 
brings associated land-use changes and is di-
rectly linked to (in most cases the single larg-
est driver of) a city’s development plans. Oth-
er possible trends or triggers for development 
could include, for example, technology hubs, 
business or commerce districts or increase of 
transport and communication. 

Furthermore, it is important to understand the 
reference policy framework as for any su-
pralocal commitments, legislations, strategies 
and targets that intersect or interact with H&C. 
This may include national or regional relevant 
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plans and regulatory documents, such as man-
dates covering energy transition and climate 
neutrality, promotion of energy-efficiency in 
buildings and low-climate-impact solutions 
(building energy codes, minimum energy per-
formance standards for H&C equipment, etc.), 
existing or on the way financial instruments and 
funding opportunities. Understanding the na-
tional/regional context and its priorities is an 
important roadmap for aligning the SLHCP and 
the Municipality’s action.

Finally, also the existing local plans and strat-
egies should also be considered and assessed. 
This should include visions, policies, targets 

and mandates that are within the control of the 
local government, such as for examples devel-
opment plans, master plans, urban plans, spa-
tial/territorial plans, waste management plans 
and other relevant strategic documents that 
can affect local energy policy.  This review will 
help identify potential synergies, overlaps and 
gaps in the current planning framework, as well 
as between different levels of governance, thus 
ensuring that the SLHCP is consistent with and 
builds upon existing planning efforts. The suc-
cesses and challenges of previous planning ef-
forts should also be considered, as these can 
provide valuable insights and lessons learned 
for the development of the new one.

1.2 2nd step - The intervention scenario - 
Where the local H&C system can go

Figure 1 – Plan4COLD integrated approach to SLHCPs

Once the business-as-usual scenario is defined, 
the scope for action at the local level shall be 
investigated, to identify a potential portfolio 
of interventions for reducing GHG emissions 
in each sector within the H&C system. The 2nd 
step, definition of the intervention scenario 
processing will foresee the assessment of the 
potential for energy efficiency solutions within 
each sector, according to different final uses and 
services, along with the assessment of RES avail-
ability on the territory. Actions related impacts 
and benefits, as for H&C final consumption 

and GHG emissions reduction and local H&C 
production, should then be quantified. The in-
tervention scenario should follow a whole-sys-
tem and integrated approach based on a new 
planning model, that integrates clean energy 
into urban design. To this end the Plan4COLD 
approach to define SLHCPs considers three 
core dimensions: urban planning, considering 
outdoor and green areas, buildings and infra-
structures, considering design and renovation 
and behaviour change, considering both stake-
holder engagement and citizen awareness. 
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1.3 3rd step - The target scenario - Where the local H&C 
system shall go and how shall get there

The third step in development of the SLHCP strategy and development is 
the integration of all inputs from intervention scenarios into a cohesive out-
look and vision for the city, and, based on that, the set-up of strategic goals 
and actionable targets. This will point out the direction in which the local 
authority wants to head, establishing strategic priorities and intervention 
fields, and will be the guiding principle of the local authority’s SLHCP work. 

The whole-system and integrated approach pri-
mary refers to the “Energy Efficiency first prin-
ciple” that prioritises energy efficiency as the 
primary strategy for achieving energy sustain-
ability. The principle driving concept foresees 
that reducing energy needs and consumption 
through urban planning, the design of build-
ings and public spaces, efficient materials, tech-
nologies, practices and behaviours is often the 
most cost-effective and environmentally bene-
ficial way to meet energy demands and also to 
promote the development of renewable energy 
sources, ensuring their economic sustainability 
with respect to fossil fuels and a cleaner and 
cheaper energy local supply. Furthermore, it 
fits and complies with several of the United Na-
tions Sustainable Development Goals such as: 
Affordable and Clean Energy (SDG 7), Sustain-
able Cities and Communities (SDG 11), Climate 
Action (SDG 13), Good Health and Well-being 
(SDG 3), Decent Work and Economic Growth 
(SDG 8), Reducing Inequality (SDG 10).

Within this approach, three core guiding princi-
ples should be considered when preparing an 
intervention scenario, following:

1. Reduce H&C needs 
2. Serve H&C needs more efficiently
3. �Decarbonize the energy produced to meet 

H&C needs by increasing the share of lo-
cal RES.

The first guiding principle in the whole-system 
integrated approach concerns both the reduc-
tion of heat island effect at the urban scale 
through heat resilient urban planning and in-
frastructures (e.g. nature-based practices), the 
enhancement of buildings structures thermal 
performances, minimizing the mechanical heat-

ing or cooling loads (passive measures) and a 
fundamental shift in knowledge, behaviours 
and practices of final users and consumers.

Several intervention strategies already exist 
that can contribute significantly to keeping ur-
ban areas cooler, while also reducing the me-
chanical cooling or heating needs. These strat-
egies can be grouped in three main categories: 
heat-resilient urban form and planning (distri-
bution of urban surfaces and building density), 
nature-based solutions (green spaces and tree 
canopy) and cool surfaces (construction practic-
es and commonly used materials). 
Key principles of passive measures to reduce 
mechanical cooling or heating loads may in-
clude building orientation, appropriate materi-
als and design features in the building envelope 
(insulation, windows and shading to minimize 
heat/cold gain due to thermal transmittance) 
and natural ventilation where temperature, hu-
midity and air quality allow. 

The second guiding principle shall foresee the 
diffusion of efficient and best-fit technologies, 
plants and operations to deliver the required 
amount of H&C with the least amount of energy.
Together, steps one and two have a powerful 
compounding effect: lowering urban heat re-
sults in less cooling load on buildings, thermal-
ly efficient buildings structures lead to reduced 
requirements for mechanical H&C that can be 
served with more efficient plants and systems. 

The integration of local RES, third guiding prin-
ciple, to meet the reduced energy demand can 
then strongly contribute to further lowering the 
greenhouse gas impact of H&C final uses and 
the energy costs as well.
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The vision needs to be aligned with the EED 
art.25 and the wider EU policy framework com-
mitments and foresee a decarbonization path 
for the local H&C, including the need of GHG 
emission reduction, energy savings, renewable 
energy production, socio-economic and envi-
ronmental sustainability. Furthermore, the vi-
sion for the local H&C decarbonisation should 
be aligned with previous strategies and goals 
set for the territory guaranteeing coherence 
and synergies amongst initiatives, as well as 
with the National Energy and Climate Action 
Plans. 

The vision can be set considering different ob-
jectives: energy reduction, decarbonization, 
citizens comfort, increasing RES share, net 
zero emissions, etc. The vision should be es-
tablished considering national alignment, previ-
ously defined local strategies that impact H&C 
and the baseline assessment, that evidences 
the needs and strengths of the territory, namely 
in terms of the potential to reinforce the share 
of renewables in the H&C supply. 

Once the vision is well established, it will be 
necessary to translate it into a balanced, ambi-
tious and reachable strategy identifying priori-
ty sectors in which to act, ranking and priori-
tising interventions to be launched, according 
to established criteria focused on high-impact 
feasible solutions, also in terms of financing, 
and defining related specific objectives and tar-
gets to be reached.
Some actions may result from the extension, 
re-modelling or re-calibration of actions already 
included in the SEAP/SECAP (or other existing 
local energy strategies), while some others be 
defined from scratch, considering the Europe-
an and national reference framework, as well 
as recent technological, market and operation 
developments.

Given the potential portfolio of actions pro-
vided within the intervention scenario (step 
2), besides the direct impacts (energy saving, 
GHG emissions reduction, RE production), the 
selection of priority actions within each key 
sectors shall primarily foresee the feasibility 
assessment (including relative costs and neces-
sary investments estimation) and the selection 

of the necessary additional supporting tools 
and measures the Municipality can promote to 
ensure their development and concrete imple-
mentation.

Prioritizing actions is highly context-spe-
cific and dependent on political priorities; 
thus, it should be conceived as a dynamic 
and flexible process that can change over 
time. Given the complexity of the H&C lo-
cal systems and the constant changes that 
might occur in it and in external factors, the 
list of priority actions should be periodical-
ly monitored and refined or revised if and 
where necessary, to reap further opportu-
nities and learn from previous experiences. 

Furthermore, for the SLHCP strategy prepa-
ration, stakeholder engagement, namely 
via the LCoP and participatory approach-
es are crucial to ensure the commitment of 
key actors and the transparency of the pro-
cess, as well as the credibility of the plan 
strategy and acceptance of actions. Citi-
zens and stakeholders are likely to be influ-
enced by the solutions devised but they can 
also help reach the targets, therefore, they 
should be involved in all the key stages of 
the elaboration process. 

The technologies/interventions costs for the 
economic assessment may be based on region-
al and national public price lists and/or any oth-
er average market values taken from scientific 
literature, sectorial studies and directly from 
trade associations or technologies national and 
EU networks.
For specific actions, involving single users 
or groups of users (e.g. public buildings) the 
cost-benefits analysis necessary for ranking, 
should consider a costs comparison for the in-
terventions under analysis, expected savings, 
and the difference between operating and 
maintenance costs before and after. The clas-
sic financial parameters (NPV, IRR, PBT, etc.) 
are also to be calculated, considering any ap-
plicable incentive mechanisms. For widespread 
actions, the cost-benefit analysis can be pro-
duced using the same methodology, but based 
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on a sample of standard interventions, and the 
results can be extended, parametrically, to the 
number of interventions planned for implemen-
tation.
In addition to the direct impacts, the actions 
ranking and prioritizing process should also de-
tect and analyse, depending on the SLHCP de-
fined vision, priorities and strategic goals, other 
possible indirect impacts or co-benefits ranging 
from environmental, social, economic or gover-
nance-related issues:

• �Social benefits related to local well-being, 
quality of life and health improvement, ener-
gy poverty and inequality reduction, increase 
of social cohesion and sense of community, 
education and awareness.

• �Economic benefits for the local economy, 
such as job creation and small-business op-

portunities promotion, reduction of infrastruc-
tures costs, competitiveness increase.

• �Environmental benefits related to air quality 
improvement, water and soil pollution reduc-
tion, biodiversity conservation, ecosystems 
and water protection.

As better detailed in chapter 3 and ANNEX 3, 
supporting measures can be grouped in three 
main categories

• ��Management, control and regulation 
   measures 
• �Financial and incentive measures 
• Enhancing and empowering measures

 
and shall refer to the role that a local authority 
can play in the energy planning as described 
below. 

Figure 2
Enabling actions undertaken by the Munic-
ipality to secure the implementation of the 
SLHCP

Owner and manager - Municipal self-governing 
Municipalities and Local authorities have the capacity and responsibility to control and manage 
their own activities and to undertake strategic investments in Municipality-owned assets or in areas 
of action under their direct competence or control. The main measures that can be promoted are 
energy audits, demonstration projects in public facilities and public procurement, which can be 
used to better manage the local authority estate. Moreover, this mode of governance can also rely 
on modifications or reorganization and institutional innovation. Awareness raising among public 
servants and transversal communication among different departments are key measures to imple-
ment SLHCPs and progress towards sustainability.

Governing through provision
• ��Provide local heating and 
   cooling services,
• ��Incentives to heating and 
   cooling modernization

Governing by authority
• �Establish ambitious codes for 

new buildings and renovations
• �Put forth urban planning 

principles,
• �Incentivize the use of renew-

able energy.

Municipal self-governing
• ��Promote energy audits to the 
   municipality‘s buildings stock,
• ��Implement demonstration projects,
• ��Deploy green public procurement 
   procedures

Governing through enabling
• ��Provide incentives, foster partnerships 
   and map investment opportunities
• �Engage stakeholders and foster 
   cooperation
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Governing through provision
The Local Authority is a provider of urban services and as such, has control or influence over infra-
structure development. Direct provision of funding mechanisms or the direct investment on urban 
infrastructure are some of the main actions that a Municipality could deploy. This may include the 
establishment of revolving funds, the implementation of public-private partnership models, or the 
use of green bonds to finance large-scale projects, energy efficiency improvements, or green infra-
structure.

Planner and regulator - Governing by authority 
A close interaction and strong alignment is needed between the SLHCP and other urban and spa-
tial policies, strategies and plans for which the administration has a direct responsibility, proposing 
the integration and adaptation of its objectives and sectorial targets. In addition to capacities as 
implementer, enabler, and provider, local authorities govern by authority through setting regula-
tions and putting forth urban planning principles.  They can revise building codes to promote the 
improvement of energy efficiency in buildings, as well as incentivise the use of renewable energy 
in the building stock for distributed generation or promote the deployment of green/blue infra-
structure through urban strategic planning. In the context of local energy generation, this mode 
of governing involves setting requirements on the mandatory use of renewable energy and ruling 
on strategic energy planning decisions. Based on such tools as ordinances and strategic energy 
planning, local authorities can assist in addressing certain shortcomings for supporting niche mar-
kets and emerging technologies as well as insufficient guidance to inform decision-making for local 
energy generation.

Promoter, coordinator and partner - Governing through enabling 
As a facilitator, the local authority has an active role in enabling cooperation between among cit-
izens, market players, local companies and key actors in the local H&C chain, able to ensure the 
availability of economic resources for the concrete implementation of actions and also providing the 
leverage mechanisms ensuring overall sustainability in the long term. Moreover, the involvement 
of a range of different partners increases the democracy of the processes. The local authority also 
has a crucial role in building a bridge between investors and investments through the promotion 
of cross-cutting information, training and social marketing initiatives to increase public awareness, 
empower and widen local knowledge and technical expertise on RES, energy efficiency in final 
uses, costs and financial support mechanisms, permit-granting procedures, behaviour practices for 
a sound use of technologies and equipment and waste reduction. These measures can be actively 
used within the capacity of local authorities to overcome any lack of business models to leverage 
financial resources as well as inadequate knowledge.

1.4  The Roadmap – Preparing and launching 
the SLHCP implementation

While the creation of a city-wide SLHCP is a significant step 
in the transition to sustainability and decarbonization, the real 
results and benefits will come only from effective implementa-
tion. Thus, the 4th Phase of the SLHCP preparation process is 
the definition of an implementation pathway, so called Road-
map and SLHCP implementation, providing all the necessary 
technical and non-technical instructions and information to con-

Part C - The SLHCP Strategy



35

cretely launch and operationalize each selected 
action, such as:

• Target sector/sub-sector
• Scope and main objectives
• Responsibilities within the Municipality
• Stakeholders/actors involved 
• �Technical-economic feasibility (including esti-

mated investment costs)
• �Funding sources/mechanisms and possible 

supporting tools
• Expected impacts and co-benefits
•Timing and phases
• �Reference regulatory framework (directives, 

legislation, etc.)

A reference template is proposed to collect key 
data and information for the Roadmap setting.

Action title

Sector Sub-sector/activity

Scope and main objectives

Description

Promoter(s) Responsible body(ies)

Department(s) involved Stakeholders involved

Reference regulatory framework (directives, legislation, etc.)

Estimated investment costs Phases and Timing

Funding sources, financing mechanisms Supporting tools and measures

Impacts Energy saving
[MWh]

RES production
[MWh]

GHG emissions
reduction [ton]

Energy costs 
reduction [€]

Co-benefits Social

Economic

Environmental
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2. Actions and enabling technologies 
A holistic understanding of key interventions and technological options 
that can be available at the local level is necessary to support municipal-
ities and local authorities in designing the SLHCP strategy and selecting 
the most suitable tools and measure for its implementation towards the 
H&C system decarbonization. 
For this reason, in this section a general overview of possible action and 
interventions are described with the aim of providing guidance towards 
potential application areas and sectors.
A more detailed approach of actions and interventions for the different 
sectors is provided in ANNEX 2.

2.1 Urban regeneration 

Aside from the geographic location and climate conditions, several 
variables influence how urban areas experience and accumulate excess 
heat. These include, among others, the existing land cover (distribution 
of urban surfaces, green spaces and tree canopy), the building density, 
construction practices, and commonly used materials.

Proven and demonstrated strategies exist that can contribute significantly to keeping urban 
areas cooler while reducing the mechanical cooling needs of buildings. 

They include a wide range of physical interventions, ranging from optimizing the shape of 
the built environment, to changing the composition and colors of streets, sidewalks and 
other surfaces, to increasing the quantity and quality of green spaces. 

While some of these may require policy, regulatory changes and significant planning, many 
are “quick wins” in most climate zones. 

What remains clear, however, is that all these 
interventions do mitigate the urban heat island 
effect, and many of them increase indoor and 
outdoor thermal comfort. Details on the mag-
nitude of impact will have to be modelled and 
tested on a case-by-case basis.

Strategies and interventions can be broadly 
grouped in three inter-related categories:
 
• �Heat-resilient urban form and planning - 

Appropriate changes to land use and design 
controls that prioritize green space and green 
infrastructure, and promote water-sensitive 
urban design, will help change the way that 
buildings and communities are constructed 
and designed

• �Cool surfaces - In an urban environment, the 
surfaces that contribute to the urban heat 
island effect (roads, sidewalks, parking lots, 
building walls and roofs, even car exteriors) 
can however be replaced with or modified 
to be surfaces that reflect heat instead of ab-
sorbing it.

• �Nature-based solutions (NBS) - Natural fea-
tures provide cooling benefits through evapo-
transpiration and direct shade in the case of 
trees and other vegetation (forests, wetlands, 
green belts and parks, natural wastewater 
plants, ecosystem corridors, etc.) and by act-
ing as heat sinks in the case of bodies of wa-
ter.
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2.2 The building sector - Residential and Tertiary

Buildings account for approximately 40% of the EU’s energy consump-
tion, while 75% of buildings’ heating and cooling is produced from fossil 
fuels. Nearly 35% of the existing buildings in Europe are more than 50 
years old, and almost 75% of the building stock is considered ineffi-
cient.2 The building sector is a critical component of urban infrastruc-
ture, accounting for more than half of the share of energy consumption 
and approximately half of the total GHG emissions in EU municipalities.

Buildings have a long lifespan covering many 
decades, and therefore efficiency measures 
embedded into them can have significant ben-
efits that last far into the future.

With most of Europe’s building stock already 
built, achieving climate neutrality depends on 
prioritising deep, scalable renovation of exist-
ing buildings.

At date, the building renovation rate is still rath-
er low and increasing it can thus contribute to 
the more efficient use of energy and the reduc-
tion of GHG emissions while improving indoor 
comfort.

With a wide range of building types, residential, 
tertiary, public, the sector can reduce its GHG 
emissions due to H&C needs through various mea-
sures, targeting the envelope on the one hand 
and the technological components on the other. 
The integration of local RES to meet the reduced 
energy demand can then strongly contribute to 
further lowering the environmental impact of H&C 
final uses and the energy costs as well.

The building envelope consists of roofs, walls, 
floors, windows and doors and acts as the 
‘skin’ of the building, regulating contact and 
energy exchange with the outside. Interven-
tions to improve its thermal performance and 
minimize the mechanical heating or cooling 
loads, so called passive measures, must be the 
first step in the process of energy upgrading of 
a building and can include:

• �Cladding of vertical walls and insulation of 
floors, roofs and foundations

• �Substitution of glazed surfaces and windows 
and installation of solar shading

• Natural ventilation openings

Passive measures could reduce cooling loads 
by 24%, with savings in investments, energy 
costs and GHG emissions. 

According to an integrated approach, passive 
measures must be complemented with the ren-
ovation of the installed plants and devices 
and the installation of new and more efficient 
technologies or operations systems to deliver 
the required H&C needs with the least possible 
amount of energy and emissions.

Reducing energy loads in the H&C chain is 
important because the replacement cycle for 
plants and equipment is typically around 10 to 
15 years, which is much shorter than for build-
ings (50 years).

Mechanical H&C ranges from the use of natural 
gas condensing boilers or wooden biomass 
boilers, solar thermal plants, heat pumps, 
fans, air coolers and air conditioners to com-
plex HVAC or centralized systems. 

H&C technologies may also concern refrigera-
tion and cold chains3  for storing food or spe-
cific products in tertiary facilities such as super-
markets and food warehouses, but also public 
services such as hospitals, health centres, phar-
macy, etc., which offer interesting opportunities 
for efficiency improvements thanks to the avail-
ability of widely tested materials, technologies 
and plant solutions.
Furthermore, H&C can entail measures to en-
sure efficient operations – including mainte-
nance and demand-side management and 
control systems also including building auto-
mation.

2 Smart Cities Marketplace © European Union, “Building Envelope 
Retrofit Solution Booklet 2023”
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Air-conditioning systems are expected to 
remain an important choice for space cool-
ing in the building sector soon, because 
they are easy to use, scalable and reliable 
in all climate conditions and applications. 
Unfortunately, a significant gap still exists 
between the most efficient air-conditioning 
products available in the market, and those 
that are most purchased by users, particu-
larly in the residential sector.

Air conditioning and refrigeration are ener-
gy intensive, because they depend largely 
on grid electricity that is mainly fed by fos-
sil fuels in most countries, driving indirect 
greenhouse gas emissions. 
Electrification vs decarbonization could 
so be a crucial point for the sustainabili-
ty of cooling and refrigeration plants and 
devices. 

Further, they are associated with refriger-
ants that have high global warming poten-
tial, responsible for direct greenhouse gas 
emissions. Finally, they reject waste heat 
into the outdoors, contributing to excessive 
warming in the urban environment. 
Thus, while cooling technologies are a ne-
cessity to enhance thermal comfort and 
temperature control, their careful selection 
is essential to drive the transition towards 
efficient and best-fit solutions.

With a wide range of technologies available, 
the choice of the most suitable and efficient 
solution will depend on several factors, but 
particularly on the specific final use (heating, 
cooling, hot water, cooking, refrigeration, etc.) 
and the type and scale of the built environment 
being addressed (residential, tertiary, etc.), that 
is whether H&C is to be provided, for example, 
for a room, a single dwelling or building, more 
buildings or at district level.

Planning integrated actions for groups of build-
ings requires a systems-thinking approach that 
considers the complex interactions between 
buildings, neighbourhoods, and communities. 
One of the key challenges is scaling up actions 
to achieve widespread impact, while also ad-
dressing the unique needs and circumstances 
of individual buildings. However, this also pres-
ents opportunities for economies of scale and 
collective impact. Moreover, groups of build-
ings can also be used to test and demonstrate 
new technologies and approaches, creating 
opportunities for innovation and learning and 
to pilot new energy efficiency measures, such 
as district-scale energy systems.

3 The cold chain can be best defined as: “The series of ac-
tions and equipment applied to maintain a product within a 
specified low-temperature range from harvest/production 
to consumption, including farming/fishing, food process-
ing, cold storage, transportation, food services, and do-
mestic uses, as well as specialized products like medicinal 
products and vaccines” (UNEP OzonAction 2020a).

2.3 The manufacturing sector - Industry and Agriculture 

The industry sector is one of the largest energy consumers in the EU, 
accounting for 25,1% of final energy consumption. In EU municipalities, 
industry accounts for 12,5% of energy consumption and 13% of total 
GHG emissions. 
Process heating is the most important energy use in the EU industrial 
sector, corresponding to more than half of accounted energy demand, 
and mainly dependent on fossil fuels. Also in the agriculture sector, pro-
cess heating is often the most relevant energy use, generally connected 
to farm and livestock products processing. In both, other relevant H&C 
final uses can also include space H&C, refrigeration and cold chains.

Energy is an important component of produc-
tion costs in many industrial sectors, although 

its share can strongly vary. These differences are 
influenced by the dimension of firms, the type 
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4 Franco de los Rios et al., 2024

The potential for efficiency increases in the 
productive sector is certainly very high. 
However, for a municipality the develop-
ment of an effective local intervention strat-
egy can be more difficult and complex than 
for other sectors, depending on the high 
variety of sub-sectors and areas of activity 
within it and of stakeholders to interact with, 
characterised by dynamics and peculiarities 
that can greatly vary one from the other. 
Suitable actions and interventions can thus 
be selected and evaluated only based on 
a deep knowledge of the local productive 
context and of the related H&C chain.

and complexity of production processes, the 
technologies, operational practices and man-
agement approaches. 
For highly energy-intensive industries, manag-
ing energy costs can be a question of surviv-
al. These heavier industries (such as chemicals, 
metals, pulp and paper, refining and cement) 
are characterised by high fixed costs and cap-
ital-intensive processes, where efficiency im-
provements often require substantial upfront 
investment. For less energy-intensive sectors 
(such as electronics, machinery, automobiles, 
textiles, and food and drink processing), en-
ergy generally plays a smaller role in overall 
costs. However, they have significant potential 
to achieve cost-effective energy savings in the 
short term, with lower capital costs. Managing 
costs in lighter industries is also crucial, not only 
to improve firm competitiveness but also to 
achieve broader economic objectives. 

In general, three main areas of interventions 
can be considered within a local H&C energy 
strategy:

• �The sector as a final user and an energy con-
sumer, which must therefore be analysed and 
evaluated considering its potential for effi-
ciency improvements

• �The sector as a possible energy supplier 
through, for example, the recovery of residual 
process heat or product processing residues

• �The sector in terms of its conversion or up-
grading, also in relation to brownfield sites of 
interest in urban and spatial plans.

Several physical and technological measures 
can be deployed at the local level for reducing 
H&C energy demand and improving energy 

efficiency: The adoption of energy-efficient 
equipment and motors, process improve-
ment, RES and low-carbon technologies, dig-
ital tools, management procedures to optimize 
the process control. 
Electrification is an essential part of indus-
trial decarbonization and electric equipment’s 
(Heat pumps, boilers/furnaces, resistance heat-
ing, arc furnaces and induction technologies) 
could meet-up heat or cool demand at a wide 
range of temperatures. Electrified processes 
are more efficient than those based on fossil 
fuels, however they are not always the ideal or 
the only possible solution and a crucial point 
should concern the sustainability of such solu-
tions. 
Industrial symbiosis approaches are also rele-
vant in this context where industries located in 
the close vicinity can collaborate to exchange 
resources, materials or byproducts to minimise 
waste and maximise resources.

2.4 The local H&C energy supply – Renewable Energy 
Sources enabling technologies and integrated systems

As municipalities continue to grow and urbanise, the demand for heat 
and cold production is increasing, posing significant challenges for en-
ergy systems and the environment. Traditional heating and cooling pro-
duction systems often rely on fossil fuels, contributing to GHGs and air 
pollution. Non-renewable local production in EU municipalities reached 
around 98% of total local heat/cold production, representing a share of 
around 25% e on total heat/cold consumption.4

Part C - The SLHCP Strategy



40

Municipalities can play a key role in promoting 
the development of RES and the diffusion of 
more efficient, sustainable, and resilient produc-
tion and distribution systems able to ensure ac-
cess to a cleaner and cheaper energy, improve 
energy security and public health and support 
the local economy.  However, the deployment 
of RES at local level, both electrical and ther-
mal, must necessarily be assessed within realis-
tic assumptions, considering and assessing fac-
tors such as land availability, land use changes, 
potential habitat disruption and local possible 
environmental and social impacts.
To address these challenges, municipalities can 
promote plants and solutions that make use of 
existing areas and surfaces, helping to reduce 
the need for new land use or land reconversion 
while supporting increased energy generation. 
In addition, they can support the development 
of systems integrating different RES and differ-
ent enabling technologies such as heat pumps, 
district networks and energy, optimising the use 
of generated electricity, or heat or cool.

This section and the following, are intend-
ed to provide a collection of key measures to 
promote the uptake of renewable sources, en-
abling technologies and integrated urban ener-
gy systems for a sustainable local H&C supply 
chain.

Solar energy - Solar energy is the fastest-grow-
ing renewable resource, providing clean, in-
exhaustible power and significantly reducing 
greenhouse gas emissions. Key technologies in-
clude solar photovoltaic (PV), and solar ther-
mal converting sunlight directly into electricity 
and heat available for various applications.

Photovoltaic (PV) is one of the most promis-
ing approaches to electricity production largely 
due to a huge drop in costs in the last decades. 
Most PV systems are used to generate power 
connected to an electricity grid, while there is 
also a smaller market for off-grid power, particu-
larly in remote areas and developing countries. 
They can be installed on rooftops, in solar parks 
and in areas such as roads and roundabouts, 
railways, water bodies, brownfields, or other 
underutilised areas. Integration in buildings is 
generally the most promising area of interven-

tion and PV modules can also become “archi-
tectural elements” (so called Building Integrat-
ed photovoltaics -BIPV) replacing parts such as 
roof tiles or facade glass, walls, semi-transparent 
façades, skylights and shading systems. Anoth-
er interesting application is AgroPV allowing for 
the simultaneous production of food and ener-
gy, mitigating concerns about land competition 
between solar panels and farming activities and 
able to improve growing conditions, land-use 
efficiency and crop yield. 
The diffusion of PV plants at the local level re-
quires careful consideration of several factors 
and challenges remain mainly due to solar en-
ergy’s variable supply, low conversion efficiency, 
technical hurdles for the building integration, 
suitable areas availability, impact on agricultural 
practices, etc.

Solar thermal systems (ST) can be employed 
in various applications and in terms of efficien-
cy, require three times less roof space than PV 
panels to generate the same amount of en-
ergy. Currently, it is mainly used for domestic 
hot water (DHW) and space heating in single 
and multi-family homes. Large-scale system 
can provide heat for industrial applications (like 
preheating of raw materials, provision of hot 
water, or generation of steam for various manu-
facturing processes), can be used in agriculture 
and farming, (e.g. to dry crops, to warm food/
drinks for animals, to warm greenhouses etc), in 
multi-family homes, hospitals, hotels and retire-
ment homes and can also be integrated into an 
existing district heating network. Furthermore, 
solar thermal panels can be effectively com-
bined with other renewables such as biomass, 
heat pumps, biogas, and PV (PV/T systems), im-
proving overall system efficiency and furthering 
decarbonization

Geothermal - Geothermal energy is a renew-
able energy source harnessed from the thermal 
energy stored in rocks and fluids deep within 
the earth’s crust. Drilled wells connect the fluid 
to the earth’s surface, allowing it to be used for 
a range of purposes such as to generate elec-
tricity or provide direct heat for district heating, 
water heating or industrial processes. A major 
advantage of geothermal energy, compared to 
other renewable energy sources, is that it is not 
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dependent on the weather conditions and can 
help to offset the risks associated to an energy 
system based on variable supplies of other en-
ergy sources. 

Biomass - Biomass is defined as biological ma-
terial which is directly or indirectly produced by 
photosynthesis. Examples are wood and wood 
residues, energy crops, crop residues, and or-
ganic waste/residues from industry, agriculture, 
landscape management and households. 
Biomass interacts strongly with the agriculture, 
forestry and waste management sectors, can be 
converted to solid, liquid or gaseous fuel and 
is the main source of renewable energy today, 
contributing to energy used in power gener-
ation, heat for industry and buildings, and for 
transport. Technologies for producing heat 
and power from biomass are already well de-
veloped and competitive in many applications. 
The energy production by biomass can also be 
combined in a synergic way with other sources, 
to reduce the fuel consumption and the related 
emissions, for example, by coupling with a solar 
thermal plant.
While biomass is attractive as a renewable fuel, 
its utilization as an energy resource is not with-
out potential environmental impacts: Competi-
tion for arable lands required for food and fiber 
production, soil disturbance, nutrient depletion 
and impaired water quality, air pollutants, solid 
waste and wastewater, etc. 

Waste heat - Excess heat or waste heat includes 
all the heat flows resulting from any process 
that cannot be recovered for the process itself 
but can be reutilized for other purposes. There 
are many industrial processes that release heat 
to the environment and can be utilized among 
which refineries, cement production and steel 
mills. Other types of lower-temperature (below 
70 °C) waste heat sources are data centres, su-
permarkets, sewage treatment facilities or met-
ro ventilation. Waste heat recovery can be used 
in a variety of ways, including feeding it into 
district heating networks, providing direct heat 
to buildings, and powering industrial process-
es. Other potential uses of waste heat include 
heating greenhouses and aquaculture facilities, 
powering desalination and water treatment 
processes. Additionally, it can be used to pro-

duce fuels such as methanol and biodiesel, and 
to power hydrogen production through elec-
trolysis. Waste heat may also be employed for 
producing cooling thanks to absorption chillers. 

Heat pumps - Heat pumps combine high ener-
gy conversion with the capability of using aero-
thermal, geothermal or hydrothermal heat at 
useful temperature levels. Heat pumps present 
a versatile energy technology, that can use elec-
tricity or thermal energy as their primary energy 
source, can provide both heating and cooling in 
a great variety of building contexts and applica-
tions, and can be combined with smart technol-
ogies and storage. Furthermore, they can also 
provide flexibility for the integration of variable 
renewable-based electricity sources when com-
bined with adequate heat storage. Regardless 
of the heat source, heat pumps perform at a 
higher efficiency when they are used to deliv-
er heat at a lower temperature instead of at a 
higher temperature. 

Energy storage - The rapid deployment of 
a hugely increased share of variable renew-
able energy sources will require more flexibili-
ty, allowing the energy system to adapt to the 
changing needs of the grids and manage the 
variability and uncertainty of energy supply and 
demand. 
Besides being an important flexibility solution, 
electric energy storage can reduce price fluc-
tuations, lower electricity prices during peak 
times and empower consumers to adapt their 
consumption to prices and their needs. It can 
also facilitate the electrification of different eco-
nomic sectors, notably buildings and transport.

Thermal energy storage (TES) has an import-
ant role to play, particularly in cities where the 
population density is high enough to adopt 
district systems. It consists of a system able to 
accumulate thermal energy to remove the sea-
sonal discrepancy between the demand and 
supply profiles, and the competition between 
each other in summer. It usually makes use of 
water as storing fluid, due to its large heat ca-
pacity and low price, but the ground can work 
as well. The size of thermal storage has a wide 
range (from a few hundreds of cubic meters to 
hundreds of thousands) and can accommodate 

Part C - The SLHCP Strategy



42

a range of timescales from hourly to season-
al. TES is considerably cheaper than electricity 
storage such as batteries or pumped hydro.

District heating and cooling (DHC) – District 
Heating and Cooling is a heat and/or cool dis-
tributing system, generated in one or several 
central (or decentralised) location(s) and trans-
ported through a network of insulated transmis-
sion and distribution pipes and auxiliary equip-
ment. These systems can meet the requirements 
of space heating or cooling, domestic hot water 
(DHW), process heat or refrigeration.
A key advantage of district energy networks 
is that they are a proven solution for the effi-
cient use of multiple renewable energy sources 
on a large scale, that would be unsuitable for 
use in stand-alone systems, including biomass, 
geothermal and solar thermal, waste heat from 
electricity production, incineration, industrial 
processes, data centers, wastewater, etc. 
The implementation of DHC and the integra-
tion of RES or waste heat offers multiple bene-
fits at the local level, including:

• Higher efficiency standards
• �Greater flexibility and resilience with respect 

to possible variations in climatic and market 
conditions, resource availability, and end-user 
needs

• �Simplified management and consequent re-
duction in operating and maintenance costs

• �Significant reduction in the concentrations 
of certain pollutants and improvement of air 
quality

The development of subsequent DHC technol-
ogies has resulted in improved efficiency and 
the use of lower supply temperature, from the 
first generation district heating systems, charac-
terized by high temperature supply from steam, 
to third and fourth generation systems operat-
ing with lower and lower distribution tempera-
tures, paving the way for better utilisation of 
renewable and recycled low-temperature heat, 
till the fifth generation systems, based on ul-
tra-low temperatures (10–30°C) combined with 
localised heat pumps. 
By leveraging biomass, geothermal, solar ther-
mal, and waste heat, DHC networks are expect-
ed to become the backbone of urban heating 
and cooling and the transition to 5th genera-
tion will be crucial, because it operates at lower 
temperatures and maximizes the efficiency of 
RES in compliance with  art. 26 of the Energy 
Efficiency Directive revision, setting the criteria 
and steps for reaching “efficient DHC” and the 
complete decarbonization within 2050.

Implementing DHC at city level requires 
careful planning, coordination and invest-
ment. A thorough feasibility study is neces-
sary to identify potential heat and cooling 
sources, assess demand, and develop a 
masterplan outlining infrastructure require-
ments and stakeholder roles. Significant 
investment in infrastructure, including pipe-
lines and distribution systems, is also nec-
essary. 

3. Supporting measures 
This section provides a general overview of the necessary ad-
ditional measures a Municipality can promote and activate for 
the development of actions and interventions on territory and 
the concrete implementation of the SLHCP strategy towards the 
H&C system decarbonization. 
A detailed characterization for each measure is then provided 
in ANNEX 3.

Measures can be grouped in three main categories:
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3.1 Management, control and regulation measures

Energy management and permitting procedures, green public 
procurement procedures, revision and update of building, ur-
ban and territorial plan and codes, certification schemes, etc.
Governance and institutional measures are essential for sup-
porting the transition to a low-carbon H&C. Building codes and 
standards, such as those related to energy efficiency, RES and 
green building, can be developed and implemented. Certifica-
tion programs and initiatives, such as energy audit campaigns, 
can provide a framework for evaluating and recognising low-car-
bon buildings. Additionally, policies and regulations, such as 
zoning laws and building permitting requirements, can be used 
to encourage the development of low-carbon buildings and ret-
rofitting of existing buildings to improve their energy efficiency.

3.2	 Financial and incentive measures

Financing and incentive instruments, such as green bonds, tax 
credits and grants, revolving funds, EPC, Public Private Part-
nership, participative schemes such as crowdfunding/lending/
investing, etc.
Municipalities are central in bridging the gap between finan-
cial planning and implementation, ensuring that the investment 
strategies are translated into effective and coherent actions. 
Their responsibilities include identifying funding sources, foster-
ing partnerships, and ensuring efficient allocation of resources to 
maximise energy, climate and social benefits.

Funding is typically grant-based, provided by 
governments and NGOs, and focuses on pub-
lic benefits without requiring financial returns. 
Financing, however, involves investments with 
an expected return, and often targets econom-
ically viable projects.
In addition, municipalities can design and im-
plement a quite wide range of additional fi-
nancial instruments including tax-based tools, 
such as green levies, tax increment financing 
schemes and green bonds, which can generate 
additional revenue and influence private invest-
ment decisions in line with sustainability goals. 
Moreover, municipalities are increasingly en-
gaging with private actors through public-pri-
vate partnerships and third-party investment 
models. Thanks to their deep understanding of 
the local context, they can activate these col-
laborations effectively, ensuring sharing of risks 
and benefits and fostering trust among citizens, 

private investors and technicians.
Nonetheless, despite their strategic position, 
municipalities usually face institutional, regula-
tory, and technical challenges hindering the im-
plementation of financial tools, and innovative 
approaches are so needed like energy coop-
eratives and crowdfunding platforms empow-
ering citizens to invest directly in local renew-
able-energy projects, fostering ownership and 
engagement.
While traditional models provide a solid foun-
dation for more established projects, innova-
tive and alternative instruments are essential for 
addressing emerging challenges and driving 
greater energy and climate sustainability. 
A strategic mix of these tools, combined with 
effective risk management and targeted finan-
cial planning, can provide the resources need-
ed to successfully implement energy and envi-
ronmental projects.
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3.3 Enhancing and empowering measures

Partnership agreements, working tables and communities of 
practices, communication and information campaigns, training 
and capacity building initiatives, OSS services, pilot projects 
promotion, etc.

Public awareness and social engaging play a key role for suc-
cessful SLHCPs. Measures to promote behaviour change and 
to provide education and skills significantly contribute to the 
decrease of energy consumption through social and non-tech-
nological approaches that must be included in policies that sup-
port energy efficiency and energy savings. 
To this end, the SLHCP strategy should also include cross-cut-
ting information, training and social marketing initiatives, with 
the aim of increasing awareness  and building a bridge between 
investors and investments through the empowering and widen-
ing of local knowledge and technical expertise on RES, energy 
efficiency in final uses, costs and financial support mechanisms, 
permit-granting procedures, behaviour practices for a sound use 
of technologies and equipment and reduce waste.

Knowledge and behavioural change measures 
play a vital role in empowering citizens and 
communities to take control of their energy 
consumption, make informed decisions, and 
access available resources. 
Through initiatives such as one-stop-shops, 
energy advice offices, community-based en-
ergy cafés, and targeted energy-saving pro-
grammes, municipalities can foster a culture of 
energy awareness, provide tailored support to 
vulnerable households, and promote inclusive 
and sustainable energy solutions. 
By engaging with local communities, leverag-
ing existing social networks, and providing ac-
cessible information and guidance, these mea-
sures can help bridge the gap between energy 
policy and practice.

Capacity-building and training program can 
enhance the level of success of urban H&C ini-
tiatives by increasing and empowering the skills 
and expertise of city authorities and key actors 
and technicians.

First, capacity-building measures should target 
and involve city officials in regulatory and policy 
bodies. Given the cross-cutting nature of H&C, 
capacity building efforts should cover multiple 

departments including sustainability offices, 
energy, facilities, general services, public works, 
codes and permitting, planning and transport.
Furthermore, Local Authorities can lead work-
force development program to develop the 
technical capacity for workers to implement 
sustainable urban H&C solutions. These pro-
grams can cover a wide range of topics, such 
as training on how to install green or cool roofs, 
green façades, district cooling, and other infra-
structures; training for efficient operations and 
maintenance of building systems; and training 
for health-care professionals to better address 
the health impacts of heat.

City governments alone or in partnership with 
each other, businesses and non-profit organiza-
tions can use demonstration and pilot projects 
to model and test specific H&C mitigation strat-
egies. Demonstration and pilot projects can be 
used to test the effectiveness of different ap-
proaches, interventions or technologies and 
provide opportunities for public feedback.

5 Covenant of Mayors for Climate & Energy 
“Quick Reference Guide Monitoring SECAP 
implementation”
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4. The SLHCP monitoring –
How are we doing?
This section introduces concepts for the set-up of SLHCP mon-
itoring procedure, the 5th and last Phase in the LSHCP prepara-
tion process.

KEY CONCEPTS
Where has the H&C system arrived so far
The energy and emissions inventory update

Where has the LSHCP arrived so far
Which actions have been implemented and how
Which actions are ongoing and how 

What has already been achieved so far
Which are the effects of each implemented and ongoing action
How far we are from the LSHCP targets

What went wrong and why
Where and how the SLHCP strategy has to be revised and empowered

4.1 Goals, steps and timelines of the monitoring

Through monitoring, the outcomes of the implemented strate-
gy, the advancement status of actions and the progress towards 
the targets can be periodically assessed. In other words, the 
monitoring process makes it possible to understand whether 
the Municipality is on track to reach the target and to identify 
factors that affect results.
The monitoring exercise should be considered by the Public 
Administrations as an opportunity to evaluate the strategy and 
the actions considering the progress achieved, of new available 
knowledge and expertise, of the latest technological or financial 
opportunities for sustainable energy projects. 
The H&C plan should indeed be considered as a living docu-
ment and not as a static one, as it should be periodically adjust-
ed to improve its effectiveness.

In compliance with the Covenant of Mayors5, the H&C plan 
monitoring procedure can be based on two main steps:

• H&C energy baseline monitoring 
• Actions monitoring
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The H&C baseline monitoring foresees the up-
date of the H&C energy and GHG emissions 
inventory, to follow and assess local trends and 
ongoing processes, both on the H&C demand 
side and on the supply one.
The actions monitoring should make it possi-
ble to follow the development of the planned 
strategy, record and evaluate the interventions 
and initiatives already launched, realized or on-
going, analyse results already achieved, detect 
delays or deviations from the targets and identi-
fy any corrective and supplementary measures. 
More in detail, this implies the assessment of 
the following main aspects:

• �The state of implementation of the actions in-
cluded in the H&C plan  

• �The overall effects of the implemented/ongo-
ing actions in terms of energy consumption 
and GHG emissions reduction, increase in 
RES production, socio-economic and health 
benefits

• �The distance to the Plan targets of each im-
plemented action

This assessment will thus also help identify the 
barriers and challenges encountered and high-
light the strengths and weaknesses of the plan 
itself.

The H&C plan monitoring must be planned 
and realized with a well-defined frequency, to 
ensure its effectiveness. If not specifically de-
fined in the national legislation, it can be sug-
gested to: 

• Annually compile the H&C baseline, 
• �Every two years, assess the initiatives and 

measures implementation, monitoring the 
plan’s effective execution,

• �Update the SLHCP every five years, benefit-
ing from the monitoring results to perceive 
and propose the necessary adjustments to 
the SLHCP. 

The advantages of regular and consistent prog-
ress monitoring are:

• �A detailed continuous understanding of the 
various factors that influence the H&C dynam-
ics in the territory

• �An annual input to decision-making, allowing 
prompt reaction and, if needed, the adjust-
ment of the plan

• �Transparent communication, promoting credi-
bility, increased engagement and uptake.

Despite the value of the periodical exercise, a 
longer period may be foreseen for sake of pres-
sure on human or financial resources. In that 
case, the plan should be monitored at least ev-
ery 4 years.

Within the SLHCP implementation governance 
structure, the responsible for the monitoring 
must already be identified within, as well as the 
monitoring methodology and reporting format. 

The local authority is encouraged to draft a 
monitoring report and have it approved by 
the Municipal Council to ensure transparency 
and accountability. 

4.2 The key performance indicators

To guarantee a tangible and actionable monitoring procedure, a 
set of auditable, reportable, and verifiable key performance 
indicators (both quantitative and/or qualitative) must be set-up 
and periodically updated, namely during the H&C baseline as-
sessment and the plan’s implementation.

The selection of the most suitable indicators 
must be based on the same approach and meth-
odologies used for the set-up of the H&C base-
line and the intervention scenarios but can be 

adjusted accordingly to the progress of the ac-
tions and to the information and data available 
as well. Furthermore, for an efficient monitoring 
process, measuring mechanisms and constant 
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data collection need to be put in place. 
As for the action monitoring, the indicators can 
be organised in the following categories: 

• �Impact indicators (measure the final direct 
benefits)

• Implementation indicators
• �Co-benefits indicators (indirect effects from 

the action).

Impact indicators focus on the direct effects re-
lated to an action and assess the contribution of 
the proposed action to the targets of the plan re-
lated to the reduction of emissions. In that sense, 
monitoring parameters that track the progress of 
the emissions due to a specific process should 
be considered. This means that all related indi-
cators for measuring energy savings, renewable 

energy generation or any other fuel-use related 
emissions are included in this category.

Indicators to track the implementation of ac-
tions focus on the parameters related to the de-
velopment of the action. Normally, these types 
of indicators are easier to monitor compared to 
impact indicators, as they verify and quantify 
(when possible) the primary results of an action, 
or the steps needed to put an action in place.

In the following, some examples of monitoring 
indicators are presented to illustrate the poten-
tial aspects that can be measured at action lev-
el. These indicators are non-exhaustive, and the 
monitoring parameters may vary depending on 
the local H&C context of each Municipality. 

TYPE INDICATOR

H&C consumption - Total by source (MWh/year)
- Total by sector (MWh/year)
- Total per capita (MWh/year*inhabitant)
- By sector and source (MWh/year)

Local renewable H&C production - Production by source (MWh/year)
- From district networks (MWh/year)
- Share on total (%)

TYPE OF INDICATOR INDICATOR

Local H&C emission - For electricity (ton/year)
- For heat/cold (ton/year)

H&C specific emissions - Total per capita (ton/year*inhabitant)
- Toal per unit of energy consumed (ton/MWh)
- By sector (ton/MWh)

Table 5 - H&C energy baseline update

Table 6 - H&C GHG baseline update

TABLES
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TYPE OF INDICATOR INDICATOR

Effectiveness of the action Achieved objectives 
- Consumption reduction (MWh)
- Local energy production (MWh)
- Reduction of CO2 emissions (tonnes)

Advancement of the action

Status of the action
C - completed
A - started/ongoing
P - programmed/to be started
S - suspended/postponed

Distance to targets and level of implementation 
- Consumption reduction (MWh, %)
- Local energy production (MWh, %)
- Reduction of CO2 emissions (tonnes, %)

Filed of action Intervention Indicator

Building envelope 
refurbishment

- Wall insulation
- Floor/roof insulation
- Windows retrofit 

- m2 of refurbishment area  
- % improvement in comfot
- Number of interventions implemented
- Average savings per intervention (MWh)

Thermal plants 
renovation

- Plants replacement 
(>15 years)
- Fuel shifts

- �Number and type of installations re-
placed and installations installed

- �Average annual efficiency per type of 
installation

- Installed power per plant type (kW)
- Average savings per intervention (MWh)

Renovation of 
ACS production 
devices

- �Replacement of 
electric boilers with 
heat pumps

- �Replacement of 
electric gas boilers 
with solar thermal 

- Number of interventions implemented
- Average savings per intervention (MWh)

Renovation of 
cooling devices

- ��Old plants replace-
ment 

- �Replacement with 
HPs

- Number of interventions implemented
- Average savings per intervention (MWh)

Table 7 - Actions monitoring – impact indicators (to be processed for each action)

Table 8 - Actions monitoring – implementation indicators
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PV plants inte-
grated into build-
ing structures

- �On residential build-
ings 

- �On tertiary or pro-
ductive structures

- Number of installations installed
-Installed power (kW)

Expansion and 
upgrade of urban 
DHC systems

- �expansion of the 
urban DHC network

- �RES and waste 
integration in DHC 
networks

- Network extension (km)
- �Volume connected to the network (m3) 

per final use
- �Thermal energy supplied to end-users 

(kWh)
- �% of thermal energy from RES and waste 

heat 
- Average saving per intervention (MWh)
- network extension (km)
- �Nolume connected to the network (m3) 

per final use
- �Thermal energy supplied to end-users 

(kWh)
- �% of thermal energy from RES and waste 

heat 
- Average saving per intervention (MWh)

Heat island reduc-
tion

- urban renovation 
- urban forestry

- De-impermeabilized surfaces (m2)
- Surfaces made more reflective (m2)
- Increase in green spaces
- �NBS and green areas created (n° of in-

terventions, m2)

The implementation of actions can achieve its 
intended objectives while also bringing ad-
ditional positive benefits and outcomes that 
should be also monitored by assigning them 
some specific indicators. The type and extent/
effect of co-benefits can vary depending on the 
local context and the related action and target 
key environmental and/or socio-economic is-
sues, with specific focus on energy poverty. A 
non-exhaustive classification of co-benefits and 
examples is presented below6.

6   European Commission - How to plan mit-
igation, adaptation and energy poverty ac-
tions Covenant of Mayors Guidebook| Com-
plementary document 4

Table 9   Source: Joint Research Center - Cov-
enant of Mayors Guidebook, Complementary 
document 4 “How to plan mitigation, adapta-
tion and energy poverty actions”
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Air quality improvement Reduced particulate matter, nitrogen dioxide and ozone 
levels

Reduction of air pollution Decreased volatile organic compounds and other pol-
lutants

Biodiversity conservation Preservation of natural habitats, protection of endan-
gered species, promotion of urban ecosystems

Water conservation Efficient use of water resources, reduced wastewater 
generation, improved water quality 

Enhanced micro-climate Reduced urban heat island effect, increased shading 
Public health improvement Reduced morbidity and mortality rates, improved men-

tal health, and increased physical activity 
Increased social cohesion and 
sense of community

Stronger social bonds, community engagement, and a 
sense of belonging among residents 

Enhanced quality of life Improved access to amenities, services, and opportuni-
ties, leading to increased overall well-being 

Education and awareness Increased knowledge and awareness about sustainabili-
ty, energy efficiency, and environmental protection

Community empowerment Increased participation of residents in decision-making 
processes, enhanced civic engagement, and a sense of 
ownership 

Reduced poverty and inequality Job creation, improved access to services, and targeted 
support for vulnerable populations 

Cultural preservation and 
promotion

Protection and celebration of local heritage, traditions, 
and cultural identity 

Job creation New employment opportunities in sustainable sectors, 
such as renewable energy, green infrastructure, and 
eco-tourism 

Stimulate local economies Increased local investment, economic growth, and com-
petitiveness 

Increased property values Enhanced property values, increased tax revenues, and 
improved urban aesthetics 

Reduced infrastructure costs Reduced maintenance and operational costs linked to 
energy-efficient buildings, smart grids, and green infra-
structure 

Attracting businesses and 
talent 

Municipalities that invest in sustainability and innova-
tion can attract businesses, entrepreneurs, and skilled 
workers 

Improved resource efficiency Reduced energy and water consumption, minimised 
waste generation, and optimised resource use 

Increased competitiveness Municipalities that prioritise sustainability can become 
more attractive to investors, businesses, and residents 

Table 9 – Co-benefits, classification and description 
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KEY CONCEPTS
Bottom-up or top-down approaches may be followed 
to calculate or estimate final H&C energy consumption and energy production

Bottom-up approaches using context-specific data 
should be preferred, whenever relevant and possible

Direct calculation procedures or simulation tools/software 
can be applied for quantitative evaluation or estimates

You do not have to reinvent the wheel!
SECAP/SEAP can provide reliable methods and estimate procedures 
Several simulation tools and software are already available and applicable

PART D
APPROACHES, 
METHODS AND 
TOOLS

This section of the guidelines presents possi-
ble approaches, methodologies and simulation 
tools for the set-up of the H&C energy inven-
tory, for preparing the intervention scenarios in 
the sectors of activity relevant to the SLHCP and 
for quantifying the related targets as for H&C fi-
nal consumption and GHG emissions reduction 
and H&C RES production increase.

To carry out a SLHCP process and evaluate the 
feasibility of actions within it, it is necessary to 
collect and process information and data about 
the amount of H&C that is required, the po-
tential supply options, the type of final users 
and uses, the state of the building and facilities 
stock, etc. It is also important to consider other 
key aspects to identify wider changes, such as 

increasing amounts of RES, increasing energy 
demands, climate trends, etc. The location of 
the demand and supply on territory is also of 
critical importance, because enables connect-
ing them together and assessing their viability.
As a general approach for the set up and quan-
tification of a SLHCP target scenario, regardless 
of the specific sector or activity, the following 
main steps and key concepts should thus be 
considered.

For the 2nd Phase, Baseline assessment the 
following should be considered:

• �Locate, quantify and assess the H&C de-
mand (Heat and Cool mapping)
Evaluate the actual demand for H&C and map 
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it on territory, considering end uses within key 
sectors in the urban area. This understanding 
and quantification should also include data 
on local electricity consumption for cooling, 
so as to identify and deal with electricity de-
mand challenges locally instead of only rely-
ing on improvements and the development 
of the national grid. 

• Identify local H&C sources
Identify and quantify possible RES available 
locally for H&C such as solar, geothermal, 
biomass and waste heat. Also identify and lo-
cate existing infrastructures (e.g. natural gas 
or DHC networks). 

For the 3rd Phase, SLHCP strategy and devel-
opment, the following should be considered:

• �Quantify and assess H&C saving potentials 
vs. sustainable supply
Consider the energy saving potential with-
in the H&C system before developing new 
supply solutions. Energy efficiency measures 
have a supply chain effect and are, however, 
not a substitute, but complementary. A de-
crease in energy demand can also translate 
into less capacity needed in the supply and 
distribution side and for new district energy 
systems to be planned or in refurbishment 
projects, this is a very important concept to 
include, as new infrastructures can so fit new 
demand levels. Furthermore, lower energy 
demand can also foster a higher shares of lo-
cal RES.

• Establish scenarios for H&C supply
The aim of estimating demand, supply and 
potentials for energy savings is to establish 
scenarios that fulfil these boundaries and 
harnesses locally available resources, ensur-
ing more efficient, sustainable, and resilient 
systems of H&C production, distribution and 
consumption and the access to a cleaner and 
cheaper energy as well, possibly fostering the 
activation of chains integrated with the local 
economy.
When defining these scenarios, not only mar-
ket aspects and business perspectives should 
be considered but also, and above all, so-
cio-economic issues. The socio-economic 

assessment should consider connection with 
other contexts, as electricity or gas supply, 
because H&C are not separate parts of a lo-
cal energy system and competition with oth-
er energy fields may arise. Moreover, issues 
such as climate change, air pollution, health, 
equity and job creation must be considered 
and evaluated, thus providing guidance on 
which technical scenario better aligns with 
the scope and perspective set for the SLHCP. 

The H&C system baseline should be the start-
ing point for the evaluation and quantification 
of outputs in each step and the initial screening 
within it deepened and enhanced, if and where 
necessary depending on the level of detail and 
depth already achieved, by collecting and pro-
cessing additional data and information.

In many countries, regions and cities, H&C have 
not traditionally been an object of governance. 
Energy policies are most often found in secto-
rial policies focusing on electricity and gas on 
the supply side, and buildings’ efficiency on 
the demand side. Perhaps, electricity and gas 
supply are measured, but usually only as aggre-
gated energy supply figures that mix cooking, 
lighting, heating and other end-use demands 
together. Knowledge of the state of play of the 
H&C sectors is so often lacking or partial and 
therefore hard to use for strategic planning pur-
poses.

In general efforts should be made to follow a 
bottom-up approach, considering the techno-
logical components means of the H&C needs 
(plants, devices, equipment, buildings dimen-
sion, structure and materials, etc.) and their 
expected evolution, possibly building on con-
text-specific data and input. 
In a bottom-up approach the local H&C de-
mand (needs and final consumption) and sup-
ply can be modelled and simulated building on 
the analysis of the technological components 
(plants, devices, equipment, buildings dimen-
sion, structure and materials, etc.) that are the 
means of the H&C needs within each sector 
and activity, considering their type, age, their 
efficiency or energy performances, the rate of 
diffusion, etc.  
Through this procedure, estimates can be 
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processed to quantify the useful H&C energy 
demand per, sector/subsector and final use. 
Furthermore, performance indicators can be 
elaborated to assess the average energy qual-
ity (kWh/m2, kWh/inhabitants, kWh/employee, 
kWh/kW, etc.).

Therefore, a bottom-up approach requires 
greater effort and use of resources but can en-
sure a sounder assessment and a deeper un-
derstanding of the current situation within the 
local H&C system, thus concretely contributing 
to a better calibration of the SLHCP interven-
tion scenarios later.

The bottom-up approach can be implemented 
at different levels of detail and following differ-
ent methodologies, depending on the specific 
sector/activity, information reachable and avail-
able resources within the local administration.

Generally, it can better fit sectors/sub-sectors 
or activities where a limited number of facilities, 
users or suppliers is involved (e.g. the municipal 
or public building stock, industrial and commer-
cial facilities or districts, large office buildings, 
individual production plants etc.), data sources 
more easily detectable and related stakehold-
ers engageable and reference quantities direct-
ly measurable. In this context, more accurate 
procedures can be applied and processed, pro-
viding a detailed modelling and assessment of 
the present and future energy performances.

If reference data are unavailable, only partial-
ly available, or can’t be directly measured (this 
can be the case of sectors with a large number 
of distributed users like the residential and the 
tertiary one), bottom-up modelling of energy 
performance, applied to a sample of buildings’ 
or facilities’ sufficiently representative in the lo-
cal context, can be a way forward for the esti-
mation, through aggregation, of the expected 
overall H&C demands.

Modelling or estimating requires data and in-
formation that can be provided by a quite wide 
range of sources at the national, regional or lo-
cal level, which can greatly vary depending on 
the country and the Municipality as well.
Official sources like Census of Population and 

Housing, Territorial Information Systems (SIT), 
the Cadastre of Thermal Plants, the Energy 
Performance Certificates database, integrated 
with information and benchmarks from official 
sources, studies, researches and scientific litera-
ture, can be used with a certain approximation, 
through scaling, thereby adjusting them based 
on relevant local-level variables or, better, by 
complementing them with results of surveys 
and field work with key stakeholders, so as to 
establish sufficiently granular information to 
model the H&C demands. 

If data and information from the local level can’t 
be collected or is completely missing, simpli-
fied procedures can be followed for the esti-
mation of H&C energy needs, consumptions 
and production. They are mainly based on en-
ergy datasets or energy benchmarks available 
from sector studies and researches, registries 
or census, plans or strategies at the regional, 
national and even EU level, that can be used 
to calculate proxies at the municipal level us-
ing statistical information (e.g. population, n° of 
dwellings, n° of companies and employees, de-
gree days, etc.) or as references to set trends of 
increase/ decrease and percentage breakdown. 
This approach gives a less accurate result and 
cannot duly highlight local peculiarities. 

For quantitative evaluations or estimates, both 
direct calculation procedures, based on specific 
algorithms, or simulation tools and software 
can be applied. Several tools, implemented 
mainly within EU projects, are already available 
and applicable for the preparation of the target 
scenarios, possibly also providing a top-down 
modelling of the present or expected spatial 
distribution of H&C demands and local RES 
sources, so as to identify priority areas of inter-
vention, and economic evaluation, in addition 
to the possibility of comparing different scenar-
ios.

Within the Plan4COLD project, some of these 
tools have been scouted and a preliminary se-
lection has been processed as detailed in chap-
ter 4.
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1. Methods and procedures for preparing the H&C energy 
inventory and processing the intervention scenarios

Below, for the main sector of intervention, further tips and suggestions 
are provided on possible estimation methods and calculation proce-
dures that can be used for the H&C modelling in different sectors of 
intervention.

1.1 The residential sector

In the building sector, and particularly in the residential one, the 
construction of new buildings with high energy standards and 
an increase in the efficiency of existing buildings are needed 
to achieve the goal of reducing H&C energy consumption and 
emissions. 

The construction of new low-energy buildings is easier to 
achieve, partly because it is supported by legislation pushing 
the entire sector in this direction. Regulation of new buildings 
is necessary because every building constructed to a lower 
standard than that available is a missed opportunity that will 
continue to consume more energy than necessary for decades. 
However, given that new buildings will account for only a small 
percentage of the total building stock, the greatest potential for 
savings lies in existing buildings.

The residential sector can reduce its GHG emis-
sions due to H&C needs through various en-
ergy retrofit measures, targeting the building 
envelope on the one hand and the building’s 
H&C technological components, such as ther-
mal plants and electric devices, on the other 
hand. More in detail, key interventions should 
mainly include:

SourceThe refurbishment of building envelopes 
(walls, roofs, floors, windows)

• �The renewal and efficiency improvement of 
heating and cooling plants and of hot water 
production systems, through the gradual re-
placement of older or less efficient ones

• �The removal of the remaining share of plants 
fed by petroleum products (LPG, heating oil, 
etc.)

The starting point for the target scenarios set 
up should necessarily be a as much as possible 
detailed assessment of the current situation of 

the building stock. This implies collecting and 
processing data and information concerning at 
least:

• ��As for buildings: age, dimensions, surfaces, 
number of floors, etc.

• ��As for plants and devices: year of installation, 
fuel used, type of system/boiler (autonomous, 
centralised, condensing, traditional, renew-
able, etc.), installed power, volume served, 
the average efficiency and/or efficiency class, 
etc.

Official data sources like Census of Population 
and Housing, Territorial Information Systems 
(SIT), the Cadastre of Thermal Plants may be 
used, possibly integrated with information from 
the Energy Performance Certificates dataset, 
as well as benchmarks from official national or 
regional sources, studies and research, or scien-
tific literature.

For a sound definition and quantification of the 
intervention scenario, it should also be useful 
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1.2 The tertiary sector

Like for the residential sector, an effective intervention strategy 
in the tertiary sector should be mainly focus existing structures 
and facilities. That said, one main aspect has to be considered 
when approaching the set-up and quantification of a target sce-
nario: the usually high complexity of the sector, involving sev-
eral and quite different sub-sectors and possible activities can 
make more difficult and complex, compared to other sectors, to 
define a comprehensive and effective renovation and efficiency 
strategy.

to monitor local trends already in place and col-
lect information on the average yearly rate of 
renovation of envelopes and of installed plants 
and the level of efficiency already achieved at 
local level. For this kind of analysis, possible 
sources of information, in addition to the SE-
CAPs and related monitoring reports if existing, 
may be national or regional reports concerning 
tax deductions or subsidies programs statistics 
and usually providing the total number of in-
terventions per year and the average energy 
savings achievable for each type of intervention 
(walls, roofs, windows, condensing boilers, heat 
pumps, biomass plants, geothermal plants, so-
lar thermal plants, etc.).

By complementing these sources with outputs 
from surveys and field work with local commu-
nities and key stakeholders, a credible even if 
simplified model (as for H&C needs and de-

mand) of the local building stock, or at least of 
a sample of buildings sufficiently representa-
tive and scalable, can be defined, energy per-
formances preliminary assessed and possible 
scope of intervention identified.

A possible approach to finalise the set up and 
quantification of the target scenario, can than 
foresee an increase in the annual rate of the 
various interventions, assuming a related aver-
age energy saving value according to detected 
current trends. Assumptions should be aligned 
with the regional, national and even EU regu-
lation framework and sectoral targets within it. 
Particularly the Energy Performance of Buildings 
Directive IV (and possibly the National Renova-
tion Plans transposing it) can be assumed as a 
key reference for the set-up of strategic lines of 
intervention and related time plan.

Most of the interventions considered for the 
residential building, are undoubtedly also ap-
plicable to a large part of the so-called ‘small 
and medium-sized tertiary’ (shops, offices, but 
also B&Bs, hotels, bars and restaurants), espe-
cially if included in condos facilities.
Instead, as for or large-scale tertiary structures 
with particular uses (such as heating, cooling 
and/or refrigeration in shopping centres, super-
markets, large retailers, logistics and business 
districts, hospitals, etc.), possible interventions 
are usually not standard and can therefore be 
identified and evaluated only by clearly know-
ing specific activities, services, processes (which 
can also be very complex) and the type of H&C 
energy uses related to them. 

A preliminary screening should so be foreseen, 
through work on field and interaction with local 
stakeholders, to detect main type of structures, 
processes, services, as well as of H&C plants, 
devices and technologies installed, the related 
energy required for their operation, etc. 
Based on the screening outputs, some pilot 
structures and facilities sufficiently representa-
tive of the local sector (as for type, dimensions, 
activities and processes), can be selected and 
an in-depth analysis developed on them with 
the aim to evaluate (or even directly measure) 
H&C energy consumption, allocate them to 
specific services or activities and assess the re-
lated energy quality or efficiency level through 
specific performance indicators (kWh/m2, kWh/
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inhabitants, kWh/employee, kWh/kW, etc.). 
These indicators can be a way forward for the 
target scenario preparation, assuming an evo-
lution towards better values in line with existing 
reference benchmarks and, in any case, in com-
pliance with the sector targets within the reg-
ulation framework (present and foreseen) and 
for the estimation, through aggregation, of the 
expected overall new H&C consumption.

As an alternative, a more advanced approach 
can be foreseen, depending on available re-
sources and information, focusing on the se-
lection and assessment of specific measures, 
or a group of measures, and the evaluation of 
related energy savings, considering by-law ref-
erence parameters and/or benchmarks.

At a deeper level an energy audit approach can 
also be followed on the selected structures, or 
at least some of them, for a detailed modelling 
and assessment of the energy performances 
and an in-depth simulation of necessary or pri-
ority interventions. Measures and interventions 
on both the thermal and electric demand side 
should be included, along with integration of 
renewable energy systems (solar thermal, solar 
photovoltaic, low enthalpy geothermal).
This approach generally implies the application 
of quite complex calculation procedures, based 
on specific algorithms, or of simulation software 
for both of which specific technical skills are re-
quired and, in general, also a license must be 
purchased.

1.3 The manufacturing sector - Industry 
and agriculture

The agricultural and industrial sectors can be quite important 
for a local economy and their contribution as for H&C energy 
consumption and emissions reduction and increase of RES pro-
duction can be relevant and concretely contribute to the devel-
opment of a more organic and effective SLHCP, centred on the 
integrated energy systems and circular economy.
A quite critical aspect while defining possible intervention sce-
narios and renovation strategies, concerns their complexity due 
to several and very different sectors, sub-sectors, activities and 
processes and the presence of both small and medium-sized 
structures and large factories and companies.

The same approach followed for the tertiary sector and de-
scribed above can so be applied, basing on a strong work on 
field and survey procedures, interaction with key stakeholders, 
the set-up of performance indicators and the modelling or sim-
ulation of present and future energy performances, considering 
provisions included in the Clean Industrial Deal and in the na-
tional reference regulatory framework.

As better described in the following, for both sectors other pos-
sible key fields of intervention should be considered, focused 
on the concept of integrated energy production systems and 
circularity and concerning RES production and supply (e.g. the 
recovery of process heat and/or of production process residues) 
and urban renovation (application of NBS and SUDs…, recovery 
of brownfields).
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1.4 The public building stock

Although, from an energy point of view it has relatively little 
impact on the overall H&C baseline, efficiency measures on 
public buildings and facilities, such as schools, hospitals, and 
government offices, can be extremely effective as they can act 
as examples for sustainability and energy efficiency, showcasing 
the benefits and influencing the behaviour of citizens and oth-
er stakeholders. For instance, public buildings can be used as 
demonstration projects for new technologies and approaches, 
showcasing the benefits of sustainability and energy efficiency 
to a wider audience. In this context, social housing managed or 
owned by the municipalities plays an important role. Further-
more, they can improve the energy quality of public assets, also 
ensuring economic saving.

The starting point for the target scenarios should 
foresee the set-up of a centralized census system 
of buildings, to regularly store and manage ener-
gy data and information, as detailed in par. 2.1, 
PART 2. Through such a system a simplified mod-
el of the energy behaviour of each building can 
be set, critical issues as for plants, equipment’s or 
devices’ performance identified, and the energy 
quality assessed, mainly through simplified per-
formance indicators (e.g. kWh/m2, etc.).

At a simpler level, if not all data are available 
for all buildings, the system can be applied only 
to a group of them (from a same typology, with 
the higher energy costs, requiring extraordinary 
maintenance, already included in the three-year 
public works plan, etc.). The focus could be on 
school buildings, for example, since they usually 
are among the most representative and the most 
energy-intensive and most subject to changes 
(regulatory compliance in terms of safety, rou-
tine maintenance, extraordinary maintenance).

Performance indicators can be a way forward 
for the target scenario preparation, assuming 
an evolution towards better values in line with 
existing reference benchmarks. As an alterna-
tive, buildings and/or processes associated 
with high(est) energy consumption (hotspots) 
can be identified, possible priority intervention, 
or group of intervention, assessed and related 
energy savings evaluated considering by-law 
reference parameters and/or benchmarks.
As an alternative, the Energy Performance of 

Buildings Directive sector targets may 
be also considered, gradually introduc-
ing, for non-residential buildings, min-
imum energy performance standards, 
based on nationally determined thresh-
olds. This will trigger the renovation of 
the 16% worst-performing buildings by 
2030 and of the 26% worst-performing 
buildings by 2033. These objectives 
can be taken as a reference, assuming 
the requalification of a part of the lower 
energy class buildings.

At a deeper level, audit campaigns 
can be implemented, possibly involv-
ing most energy-intensive structures 
(hotspots). Energy audits, including 
technical and economic analyses and 
cost-benefit assessment, can provide 
a large amount of real data on energy 
consumption, opportunities to increase 
energy efficiency and the correspond-
ing economic savings. Through ener-
gy audits, possible or necessary inter-
ventions can be ranked according to a 
cost/benefit ratio and a set of integrat-
ed measures selected able to ensure 
greater economic advantage, or lower 
investment, for the same amount of en-
ergy saved.
Measures and interventions on both 
the thermal and electric demand side 
should be included along with integra-
tion of renewable energy systems (solar 
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thermal, solar photovoltaic, low enthalpy geo-
thermal).

This approach can require economic resources 
from the local authority and the involvement of 
qualified professionals. In fact, it generally fore-

sees the application of quite complex calcula-
tion procedures, based on specific algorithms, 
or of simulation software for both of which spe-
cific technical skills are required and, in general, 
also a licence must be purchased.

1.5 The local H&C energy supply 

Europe has the ambition to be the world number one in renew-
able energy. To fulfil this objective, the H&C production from 
RES must be strongly promoted and enhanced and the energy 
that is produced from RES must be integrated into the energy 
system in an efficient, cost-effective and sustainable manner, so 
as to empower local opportunities in the context of local char-
acteristics and available resources.
The options for the transition to sustainable local energy gener-
ation systems range from decentralised RES plants to integrated 
solutions, such as district heating and/or cooling networks. 
Decentralised RES technologies offer the possibility to produce 
H&C with a much lower impact on the environment, when com-
pared to conventional energy technologies. Furthermore, dis-
tributed generation allows to reduce transport and distribution 
losses, while increasing the diffusion of low-scale RES.

Solar energy systems
As for solar energy systems (solar thermal, PV, 
Hybrid ST-PV) key interventions should primari-
ly concern the integration in the buildings stock 
(mainly on roofs), providing thermal and/or elec-
tric energy, to individual structures or groups of 
structures for residential, tertiary or productive 
uses (heating, cooling, refrigeration, productive 
processes). This aligns with the requirements of 
art. 10 of the Energy Performance of Buildings 
Directive, and of most of the existing nation-
als regulations and incentive schemes (e.g. IN-
ECP, NRRP) mandating increased deployment 
of suitable solar energy installations on new 
buildings and certain existing non-residential 
buildings, where technically and economically 
feasible.
When planning possible interventions, it should 
be considered that PV and ST may be compet-
ing in terms of installation surfaces, and that, 
in terms of efficiency, ST panels require three 
times less roof space/surface than PV panels to 
generate the same amount of energy.  On the 
other hand, PV has a wider potential of diffu-
sion, considering that it is usually connected to 

the electric grid, while ST to specific users. PV 
panels can also be installed on parking and on 
many other street furniture.

As a rule, the set-up of intervention scenarios 
as for solar systems must be based on realistic 
assumptions, considering the available surfaces 
not already occupied by installations and if only 
a portion of them can be used for new ones. It 
should be considered that:

• �In some buildings installations are not pos-
sible because of architectural constraints or 
structural issues 

• �In some buildings roof surfaces are not suit-
able for installations because of non-optimal 
slope or azimuth

• �In some buildings installations may face prob-
lems because of technical, operational or 
management issues (e.g. composite property 
facilities and condos).

The starting point for the intervention scenari-
os set up should so necessarily be the assess-
ment of the current situation of installed plants 
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and the detection of available rooftops surfac-
es within the building stock, based on SEAPs/
SECAPs and related monitoring reports if exist-
ing, on official datasets or statistics (at national, 
regional or municipal level), and also foresee-
ing a hard field work, the involvement of  local 
communities and surveys to key stakeholders, 
so that a more credible and exhaustive basic 
overview can be pursued.
As for existing and available rooftop surfaces, 
useful sources of information may be the munic-
ipal zoning plans and geographic information 
systems, OpenStreetMap or similar geographic 
datasets, Census of Population and Housing. 

Small-medium scale solar thermal systems 
may be mainly applied in the residential and 
small tertiary sectors for hot water production, 
replacing electric boilers or integrating natural 
gas ones.
For the monitoring of local current trends and 
the assessment of the average yearly rate of in-
stallations or substitutions, possible sources of 
information, in addition to the SECAPs, may be 
the thermal plant regional cadastres and also 
the national or regional reports concerning tax 
deductions or subsidies programs statistics and 
usually providing the total number of interven-
tions per year and the average energy savings 
achievable.

A possible approach to finalise the set up and 
quantification of scenarios, can then foresee an 
increase of the annual rate of installations/sub-
stitutions, assuming a related average energy 
saving in line with detected current trends or an 
average percentage of HW needs (per inhab-
itant or dwelling) covered, in compliance with 
regulation and/or building codes provisions 
(60% can be a reference value).

As an alternative, the total number of dwellings 
can be considered and different percentages 
of installation assumed, according to the build-
ing types. For example, a higher percentage 
can be realistically assumed in single or double 
family buildings than in multi-family ones, be-
cause of technical issues and operational and 
management issues. Percentages will have also 
to consider percentages of non-accessible sur-
faces/roofs because of architectural constraints, 

unsuitable slope or azimuth, or because already 
occupied by a plant. 

As for large-scale ST integrated systems feed-
ing industrial and/or farming facilities (so called 
Solar Heat for Industrial Processes- SHIP), inter-
ventions are usually not standard, depending 
on the type and size of activity and productive 
processes involved. The scope for intervention, 
and related energy savings and RES share in-
crease, can therefore be identified and evalu-
ated only thorough a detailed analysis of the 
specific activities, services, processes and the 
type of H&C energy use related to them. In-
volvement and direct engagement of stake-
holders from the local productive chains shall 
so be crucial for the modelling or simulation of 
possible interventions and the set-up of SLHCP 
scenarios. 

As for integrated PV systems, in addition to 
the SECAPs, several sources, at the national or 
regional level, are usually available (solar cadas-
tres, RES statistics, regional energy plans etc.) 
providing data on the installed plants at mu-
nicipal level and related power, and so a useful 
information base on the current local situation.
For the set-up of intervention scenarios, the 
main parameter to be considered is the number 
of new possible installations, directly connected 
to the number and area of rooftops surfaces. If 
data on rooftop surfaces are available, assump-
tions can be made on the percentage effective-
ly exploitable, also considering the type of re-
lated buildings or structures. In the residential 
sector for example, like for solar thermal sys-
tems, a higher percentage can be realistically 
assumed for single or double family buildings 
than multi-family ones.
For the residential sector an alternative simpli-
fied approach can be followed, starting from 
the total number of dwellings, assuming that a 
PV plant can cover the electric yearly demand 
of a single house and that (or at least the yearly 
electric demand for H&C uses) and higher per-
centage of dwellings in single or double family 
buildings than in multi-family ones can be in-
volved. Percentages will have also to consider 
non accessible surfaces/roofs. For the electric 
(H&C) yearly demand, an average value can 
be considered, taken from the baseline assess-
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ment or the business-as-usual scenario.
Also, the diffusion of PV systems integrated in 
tertiary and productive structures should be 
considered, also including farms and agricul-
ture facilities. These are, in fact, structures with, 
on average, a high availability of rooftop surfac-
es and therefore particularly suitable for power 
installations and more easily detectable on ter-
ritory-

Large scale ST and PV plants can also be placed 
on the ground, ensuring high productivity, be-
cause optimal slope and azimuth can be en-
sured. Therefore, a key aspect to be considered 
is the land use and related possible environ-
mental constraints. Abandoned/non-produc-
tive areas or brownfields (contaminated sites, 
landfills, and areas along the infrastructure 
system) should so be preferred and, as for PV, 
also agrivoltaics systems. For the detection and 
mapping of such areas, main reference sourc-
es may be the municipal zoning plans or urban 
and building renovation plans.
For the implementation of agrivoltaics at the lo-
cal level, preliminary in-depth analysis of several 
factors and particularly of possible impacts on 
agricultural land practices has to be foreseen, 
because not all practices can be suitable. That 
said, the potential of diffusion of this type of 
plants will strongly depend on preliminary ag-
ronomic analyses and no ex-ante quantitative 
evaluation can be processed.

Biomass 
Biomass and bioenergy represent a concrete 
option, for the H&C sector, in terms of renew-
able energy potential and technological devel-
opment. Moreover, they can actively contrib-
ute to the relaunch of agricultural, forestry and 
livestock activities, which represent an import-
ant part of local economies in many European 
countries and a priority element for the protec-
tion of territories and ecosystems. 
Agro-forestry biomass, can have different ori-
gins (wood and wood residues, energy crops, 
crop residues, and organic waste/residues from 
industry and agriculture), different possible 
uses and can be classified depending on the 
sector of origin, industrial residues an waste or 
agriculture and forestry residues, and the type 
of energy products that can be obtained. 

To identify and map biomass local availability 
and quantify related bioenergy potential, a de-
tailed assessment of the situation of the sectors 
of origin and of the activities related to them 
must be foreseen. It should be based on a de-
tailed in-depth territorial analysis duly comple-
mented by surveys to and direct engagement 
of key stakeholders from the local agro-forestry 
chain, so that a more credible and exhaustive 
basic overview can be pursued. 
A large amount of data and information should 
be collected and processed, among which for 
example:

• �Type and extension of forest areas, manage-
ment procedures, quantity of residues pro-
duced, destination or reuse

• �Number and type of farms, extension of agri-
cultural areas, type and quantity of residues, 
destination or reuse

• �Number and type of industries, production 
processes, type and quantity of residues pro-
duced, destination or reuse.

Possible official data sources for the analysis can 
include Regional Forestry Information Systems, 
management plans, agriculture plans, national 
and regional censuses and statistics, land cover 
and land use inventory (e.g. Corinne Land Cov-
er), as well as SEPS/SECAPs.
A careful analysis of the existing sectoral reg-
ulatory and strategic framework should also 
be developed to detect possible environmen-
tal constraints as well as supporting tools and 
measure and identify the boundaries for effec-
tive actions. 
The result of this territorial analysis will provide 
a preliminary quantification and mapping of lo-
cally available biomass that can be used for en-
ergy purposes.

If reference data are unavailable or only par-
tially available, the survey can focus just on a 
sample of companies and facilities sufficiently 
representative in the local context and results 
as for their residues potential than scaled up ac-
cording to the total number of companies.
As an alternative, reliable benchmark values can 
be taken from official research and scientific lit-
erature and applied as reference parameters to 
the different type of companies detected on the 
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territory. Finally, also simulation tools assessing 
the exploitation potential of biomass through a 
top-down modelling of the spatial distribution 
can be used.

Waste heat
Besides waste or excess heat from industri-
al processes, other types of non-conventional 
lower-temperature (below 70 °C) waste heat 
sources are data centres, supermarkets, sew-
age treatment facilities or metro ventilation. 
An effective integration of waste heat in the 
H&C energy system requires a thorough un-
derstanding of the local waste heat chain and 
the development of a comprehensive plan to 
recover and utilise it as energy source. 
That said, for the set-up of possible interven-
tion scenarios, a detailed in-depth territorial 
analysis should be implemented, duly comple-
mented by surveys to and direct engagement 
of key stakeholders from the key sectors, so 
that a clear and exhaustive mapping of sources 
can be provided and related energy potential 
assessed.
Excess and waste heat from industries or oth-
er service facilities is a type of data that is very 
process-specific and hence data should be col-
lected on site-level to avoid specific conditions 
to be neglected.
Relevant companies can be identified, reached 
and activated mainly through business registers 
and the local chamber of commerce or sectoral 
associations as well.
It should be considered that the involvement 
and engagement of companies could be not 
such an easy process because they typically 
have two interests that may conflict with the re-
search: Usually they do focus on their core pro-
cesses/business and are rather reserved about 
sharing data that may tell competitors about 
processes, size etc.
If reference data are unavailable or only par-
tially available, the survey can focus just on a 
sample of companies and facilities sufficiently 
representative in the local context and results 
as for their waste heat potential than scaled up 
according to number of total number of com-
panies.
As an alternative, reliable benchmark values 
can be taken from official research and scientific 
literature and applied as reference parameters 

to the different type of companies de-
tected on the territory.
Finally, also simulation tools assessing 
the exploitation potential of waste heat 
through a top-down modelling of the 
spatial distribution can be used.

District heating and cooling systems
By leveraging biomass, geothermal, 
solar thermal, and waste heat, DHC 
networks are expected to become the 
backbone of low-carbon urban heat-
ing and cooling systems and the tran-
sition to 4th and 5th DHC generation 
will be crucial, because it operates at 
lower temperatures and maximizes the 
efficiency of RES. For the preparation 
of intervention scenarios, three main 
situations can be considered: retrofit-
ting an existing district energy system, 
development of a new district energy 
system in an existing area, and a new 
district energy system in a new devel-
opment area.

Parameters and technical requirements 
necessary for a preliminary feasibility 
assessment of a district heating and 
cooling system must derive from an ac-
curate territorial survey, aimed at mod-
elling and mapping the demand for lo-
cal heat and cooling.
The H&C system baseline should be 
the starting point and the initial screen-
ing within it eventually deepened and 
enhanced, collecting and processing 
additional data, if and where necessary, 
concerning the current situation of the 
building stock and its expected evolu-
tion:
As for buildings: age, dimensions, sur-
faces, number of floors, etc.
As for plants and devices: year of instal-
lation, fuel used, type of system/boiler 
(autonomous, centralised, condensing, 
traditional, renewable, etc.), installed 
power, volume served, the average ef-
ficiency and/or efficiency class, etc.

If reference data are unavailable, only 
partially available, or can’t be direct-
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ly measured, estimation procedures can be 
applied, based on information provided by a 
quite wide range of sources at the national, re-
gional or local level, which can greatly vary de-
pending on the country and the Municipality as 
well. Official sources like Census of Population 
and Housing, Territorial Information Systems 
(SIT), the Cadastre of Thermal Plants, the En-
ergy Performance Certificates database, inte-
grated with information and benchmarks from 
official sources, studies, researches and scien-
tific literature, can be used with a certain ap-
proximation, through scaling, thereby adjusting 
them based on relevant local-level variables or, 
better, by complementing them with results of 
surveys and field work with key stakeholders, so 
as to establish sufficiently granular information 
to model the H&C demands.
The territorial survey should also include the 
identification and mapping of the main local-
ly available renewable sources suitable to pro-
duce thermal energy.

Through the survey it will be possible to select 
the most suitable urban areas as for RES avail-
ability and the presence (current or future) of us-
ers with high annual thermal demand and with 
energy characteristics or requirements particu-

larly suited to connection to a district heating 
network (e.g., no natural gas supply, inefficient 
or end-of-life heating system, already central-
ized heating system, etc.).
Based on the detection of potential users, the 
plant can be sized, its location identified, the 
amount of renewable energy needed for its 
supply quantified, and the network preliminary 
tracked, considering as reference parameter 
the “linear heat density”, i.e. the ratio between 
the annual thermal energy supplied and the ex-
tension of the network (kWh/ m). 
The limit value of the linear heat density can be 
assumed to be 1,000 kWh/m and can be used 
for an initial evaluation of the economic viability 
of the project. Low linear heat density means 
high heat losses and therefore low profitabili-
ty. District heating projects with low linear heat 
density will be difficult to do both technically 
and economically.
While planning the project, the use of increas-
ing shares of RES, waste heat, and high-efficien-
cy cogeneration shall be considered, to meet 
intermediate the EED Art. 26, starting in 2027, 
and then reaching the final objective in 2050, 
when DHC networks must be operated using 
RES only, or waste heat only, or a combination 
of RES and waste heat.

2. Simulation tools and software
For quantitative evaluations or estimates, both direct calculation proce-
dures, based on specific algorithms, or simulation tools and software 
can be applied. 
Within the Plan4COLD project, several tools and software have been 
scouted and a selection of tools defined, mainly focusing on open-
source, user-friendly and free to use ones.
In this section of the Guidelines, the tools selected to cover the dif-
ferent phases of SLHCPs are shortly described, highlighting their main 
characteristics, such as developer, resource type, SLHCP Phase, avail-
ability (free/license), required input, output, main advantages, and dis-
advantages and including the assessment of related performances and 
strengths.
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SHORT DESCRIPTION
It is a planning and analysis tool designed to support 
public authorities, engineers and other stakeholders in 
making better low-carbon cooling decisions for buildings 
and cities by mapping space cooling demand from the 
local (hectare) scale up to the EU-wide (continental) level, 
analysing current and future cooling needs including be-
havioural and comfort factors, offering recommendations 
on efficient and sustainable cooling options such as the 
integration of renewable energy sources, and presenting 
the economic, legal, policy and regulatory considerations 
that influence cooling-related decisions.

PHASE OF THE H&C PLAN 
• �Baseline assessment: H&C demand and   consumption
• �Intervention and decarbonisation   scenarios: Simulat-

ing building retrofits.

OUTPUT OF THE TOOL
• �Space cooling demand of buildings with efficiency 

measures (fans and shading) [MWh/yr]
• �Cooling power capacity with efficiency measures (fans 

and shading) [MW]

REQUIRED INPUT
Selected area

MAIN ADVANTAGES
• �Very userfriendly and free.
• �Addresses legal, policy and regulatory considerations.
• �Timely and Relevant: as the project ended in August 

2025 its findings and materials are up-to-date and rele-
vant to the current challenges.

MAIN DISADVANTAGES
• �Only for cooling (no heating)
• �No info about CO2 emissions

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=BNxwndkm3zI

SOURCE
https://tool.coollifeproject.eu/map

DEVELOPER
CoolLife project EU funded

TYPE OF RESOURCES
Planning tool

CoolLIFE
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SHORT DESCRIPTION
It is an open-source heating/cooling mapping and plan-
ning toolbox that intends to allow public authorities to 
identify, analyses, model and map resources and solu-
tions to supply energy needs within their territory of re-
sponsibility in a resource and cost efficient way. Those re-
sults will help authorities to develop heating and cooling 
strategies on local, regional and national scale which are 
in line with RES and CO2-Emission targets on national 
and EU level.

PHASE OF THE H&C PLAN 
• �Baseline assessment: H&C demand and   consumption
• �Intervention and decarbonisation   scenarios: renew-

able energy sources, enhancement of distribution grids.

OUTPUT OF THE TOOL
• �Space heating and cooling density needs of buildings 

[MWh/ha]
• �Heating and cooling demand of buildings (total, resi-

dential, non-residential) [MWh]
• �Industrial Sites Excess Heat (localisation, temperature 

range ) [GWh/yr]
Excess heat from wastewater treatment plants (localisa-
tion )[kW]
• �Potential solar thermal collectors (rooftop or open-field 

)[MWh/yr]
• �Potential PV panels [MWh/yr]
• �Shallow geothermal energy potential [W/mk]

REQUIRED INPUT
Selected area

MAIN ADVANTAGES
Open-source and free to use

MAIN DISADVANTAGES
No real-time data

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=BNxwndkm3zI

SOURCE
https://tool.coollifeproject.eu/map

DEVELOPER
CoolLife project EU funded

TYPE OF RESOURCES
Planning tool

Citiwatts
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SHORT DESCRIPTION
The EU City Calculator aims to deliver an
energy modelling tool adapted to the city needsand rep-
resentative of the major material,
energy and emission-related processes happening within 
the city’s administrative areas and beyond. The tool plans 
to integrate specific mitigation actions formulated at the 
city level into its modelling framework and provide cities 
with an easy-to-use web-interface for model exploration. 
Possibility for the users to manually import all relevant 
data. While the interface is intuitive once data is upload-
ed, there is no step-by-step import -wizard, and support 
materials may be needed.

PHASE OF THE H&C PLAN 
• �Baseline assessment: H&C demand and   consumption
• �Intervention and decarbonisation   scenarios: Simulat-

ing building retrofits.
• �Evaluation and comparison of different scenarios – 

Roadmap: energy comparison, emission comparison, 
economic comparison, roadmap development.

OUTPUT OF THE TOOL
• �Final energy demand at munincipal level (baseline and 

intervention scenarios) [GWh]
• �Primary energy demand and production at munincipal 

level (baseline and intervention scenarios) [GWh]
• �Primary energy demand and GHG emissions per sce-

nario comparison
• �Costs per scenario comparison (capex, opex, fuel) [€]
• �Visualisation of different roadmaps (Current local poli-

cy, Moderate and Ambitious) related to GHG emissions 
and to primary energy demand

REQUIRED INPUT
SECAP

MAIN ADVANTAGES
The webtool is designed to facilitate the transfer of data 
from the SECAP template provided by the Covenant of 
Mayors to the EU City Calculator, and the transfer of out-
puts from the webtool (measures and their implications) 
back to the SECAP template.

MAIN DISADVANTAGES
It is a linear model and does not provide optimised sce-
narios or forecasts. The tool is more difficult to use when 
the city is not included in the existing database (and even 
more difficult without a covenant of mayors account), as 
it requires significant manual data preparation and input 
before accessing its full functionality.

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=qtnfTPsX_-E

SOURCE
https://eucitycalc.climact.com

DEVELOPER
EU Project

TYPE OF RESOURCES
Planning tool

EUCityCalculator
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SHORT DESCRIPTION
The Risk Data Hub (RDH) is a geospatial webplatform that 
collects and standardiseshazard, exposure, vulnerability 
and risk at the european level. Developed with the goal 
of supporting risk assessment and risk analysis processes, 
the RDH facilitates the collection, sharing, and analysis of 
data that is crucial for understanding and mitigating risks. 
This repository offers a variety of datasets, tools, and re-
sources that can be utilized by policymakers, researchers 
in the field of disaster risk reduction.

PHASE OF THE H&C PLAN 
• ��Baseline assessment: assesment of local vulnerabilities

OUTPUT OF THE TOOL
Extreme Heat Hazard (Wet Bulb Globe Temperature in-
dicator) [°C]
River Flood [100-year return period]

REQUIRED INPUT
Location

MAIN ADVANTAGES
• ��Centralized, curated EU-wide data
• ��Support for decision-making
• ��Geospatial visualization and analysis
• ��Policy and framework Alignment

MAIN DISADVANTAGES
• Data analysis requests
• Focus on post-event data challenges
• Limited attention to uncertainty

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=IJ821FSOJlI

SOURCE
https://drmkc.jrc.ec.europa.eu/risk-data-hub#/atlas

DEVELOPER
European Commission Disaster Risk Management Knowl-
edge Centre

TYPE OF RESOURCES
Database

Risk Data Hub - ATLAS
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SHORT DESCRIPTION
It assesses vulnerability at the European level, consid-
ering five dimensions: social, economic, political, envi-
ronmental and physical, without relating to any specific 
hazard. The index is scored on a scale of 0 to 10. There 
are time series for the indicators inside each of the five
dimensions (EU, country and NUT2 and NUT3 levels).

PHASE OF THE H&C PLAN 
• �Baseline assessment: Assessment of local vulnerabilities

OUTPUT OF THE TOOL
Vulnerability index considering five dimensions: social, 
economic, political,environmental and physical

REQUIRED INPUT
Location

MAIN ADVANTAGES
• �Harmonised and comparable overview of vulnerability 

indicators across European countries and region
• �Multiple datasets into a single, easy-to-use visual plat-

form

MAIN DISADVANTAGES
• �Strong dependence on the availability, quality and up-

date frequency of datasets, which can lead to gaps or 
uncertainties in some regions or indicators

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=KFczUZfGTUY

SOURCE
https://drmkc.jrc.ec.europa.eu/risk-data-hub#/vulnera-
bility/dashboard

DEVELOPER
European Commission Disaster Risk Management Knowl-
edge Centre

TYPE OF RESOURCES
Database

Vulnerability dashboard DRMKC
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SHORT DESCRIPTION
In this database, you can find energy poverty indicators 
organised by topics for each European country. In this 
indicators collection, publicly available EU-wide datasets 
are considered.

PHASE OF THE H&C PLAN 
• �Baseline assessment: assesment of local vulnerabilities

OUTPUT OF THE TOOL
• �S- Inability to keep home adequately warm [%]
• �Population living in dwellings comfortably cool in sum-

mer time [%]
• �Population living in a dwelling equipped with heating 

facilities [%]
• �Population living in a dwelling equipped with air con-

ditioning [%]

REQUIRED INPUT
Location

MAIN ADVANTAGES
Possible to find energy poverty indicators o ganised by 
topics for each European country.

MAIN DISADVANTAGES
• �In this tool, available EU datasets are used, so some 

data is unavailable for specific years or countries.
• �Most of the data is available at the national level (not 

local).

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

SOURCE
https://energy-poverty.ec.europa.eu/epah-indicators

DEVELOPER
The European Comission

TYPE OF RESOURCES
Database

Energy poverty indicators dashboard
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SHORT DESCRIPTION
The Copernicus Land Monitoring Service provides geo-
spatial information on land cover and land use across 
Europe. It offers harmonized land cover and land use 
datasets to support spatial and environmental planning, 
aiding in the selection of optimal sites for cold storage 
facilities.

PHASE OF THE H&C PLAN 
• �Baseline assessment: The Building Height Raster and 

Urban Atlas Land Cover - land use vector shapefile  can 
used in energy simulation tools to evaluate H&C de-
mand and consumption

OUTPUT OF THE TOOL
• �Building Height Raster [m]
• �Destination use of buildings Vector

REQUIRED INPUT
Selected area

MAIN ADVANTAGES
• �Geospatial coverage of Europe: detailed land use and 

land cover data for cities and peri-urban zones
• �Free and official EU dataset: ensures harmonization and 

relevant data
• �Essential for urban energy planning: inputs for zoning, 

demand estimation, green space assessment

MAIN DISADVANTAGES
• �The datasets are periodically updated but not real-time 

or dynamic.
• �Outputs must be used in other platforms to simulate 

energy systems or cooling strategies

AVAILABLE FOR FREE/LICENSE
Database

USER FRIENDLINESS
Entirely free

SOURCE
https://land.copernicus.eu/en/dataset-catalog

DEVELOPER
Copernicus Programme of the EU, implemented by the 
European Space Agency (ESA) and the European Envi-
ronment Agency (EEA)

TYPE OF RESOURCES
Database

Copernicus Land Monitoring Service
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SHORT DESCRIPTION
Developed by the World Bank Group with the Interna-
tional Solar Alliance (ISA) and Solargis, it provides calcu-
lations and global geospatial data on solar energy po-
tential.

PHASE OF THE H&C PLAN 
Intervention and decarbonisation scenarios: renewable 
energy sources

OUTPUT OF THE TOOL
Irradiation (direct normal, global horizontal, diffuse hori-
zontal) [kWh/m2]

REQUIRED INPUT
Location

MAIN ADVANTAGES
Very user-friendly tool

MAIN DISADVANTAGES
• �The calculation of the output of the photovoltaic system 

is very approximate.
• �Photovoltaic electricity prices are not provided.

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

SOURCE
https://globalsolaratlas.info/map

DEVELOPER
Solargis

TYPE OF RESOURCES
Energy simulation tool

Global Solar Atlas
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SHORT DESCRIPTION
Web application that allows the user to obtain data on 
solar radiation and photovoltaic (PV) system energy pro-
duction, including cost of PV electricity anywhere in most 
parts of the world. It provides estimates on monthly and 
yearly electricity production of a PV (fixed PV connect-
ed to the electricity grid, free-standing or on a building, 
tracking PV, or Off-grid), by selecting the location and 
some parameters.

PHASE OF THE H&C PLAN 
Intervention and decarbonisation scenarios: Renewable 
energy sources

OUTPUT OF THE TOOL
• �Monthly and yearly electricity production [kWh]
• �Monthly and yearly in-plane irradiation for fixed angle 

[kWh/m2]
• �PV electricity cost [€/kWh]

REQUIRED INPUT
• �Location PV technology Installed capacity System Loss-

Mounting options
• �Location Slope and Azimuth angle
• �PV system cost Interest Lifetime

MAIN ADVANTAGES
Allow to download hourly values

MAIN DISADVANTAGES
Limited choice among PV technologies (Crystalline sili-
con, CIS, CdTe).

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://www.youtube.com/watch?v=Zm4NLbvOwjw

SOURCE
https://re.jrc.ec.europa.eu/pvg_tools/en/

DEVELOPER
European Commission’s Joint Research Centre

TYPE OF RESOURCES
Energy simulation tool (RES)

PVGIS
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SHORT DESCRIPTION
THERMOS is web-based energy planning software that 
provides accurate heat and cold network options anal-
ysis instantly within one web-based. The software is de-
signed to optimise local district energy network planning 
processes and sustainable energy master planning to fa-
cilitate the deployment of new low-carbon heating and 
cooling systems and a fast upgrade, refurbishment, and 
expansion of existing systems.

PHASE OF THE H&C PLAN 
Intervention and decarbonisation scenarios: Enhance-
ment of distribution grids

OUTPUT OF THE TOOL
• �Space heating and cooling demand of buildings [MWh/yr]
• �Optimised DHCN design (including supply model) Net-

work heat losses [kWh]
• �GHG emissions [t/yr]
• �DHCN costs (total and specific) and revenues [€]

REQUIRED INPUT
• �Selected area

• �Excess heat from industrial sites wastewater treatment 
plants

MAIN ADVANTAGES
Free and open Source

MAIN DISADVANTAGES
It cannot consider buildings connected to the network as
prosumers.

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://www.thermos-project.eu/tool-support/train-
ing-materials/

SOURCE
https://www.thermos-project.eu/thermos-tool/tool-ac-
cess/

DEVELOPER
THERMOS EU-funded project

TYPE OF RESOURCES
Energy simulation tool (DHCN)

THERMOS

Part D - Approaches, Methods and Tools

https://www.thermos-project.eu/tool-support/training-materials/
https://www.thermos-project.eu/tool-support/training-materials/
https://www.thermos-project.eu/thermos-tool/tool-access/
https://www.thermos-project.eu/thermos-tool/tool-access/


73

SHORT DESCRIPTION
GREENPASS offers a solution to quantify and measure 
the effects of green infrastructures on urban areas, en-
abling the efficient planning of climate resilient livable 
cities. It is an artificial intelligence-based platform for 
analyzing climate-resilient properties in compliance with 
the EU taxonomy.

PHASE OF THE H&C PLAN 
Baseline assessment: Assessment of local vulnerabilities

OUTPUT OF THE TOOL
• Outdoor Thermal Comfort (climate heat islands) [%]
• Mitigation and adaptation recommended measures
• Implemtation costs mitigation and adaptation me 
  sures [€]

REQUIRED INPUT
• Selected area
• GIS file of buildings height
• Presence and type of nature-based solutions

MAIN ADVANTAGES
Use of nature based solutions

MAIN DISADVANTAGES
Not free

AVAILABLE FOR FREE/LICENSE
Licence needed

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://support.greenpass.io/portal/en/home

SOURCE
https://www.greenpass.io/

DEVELOPER
GreenPass

TYPE OF RESOURCES
Energy simulation tool (buildings)

GREENPASS®

Part D - Approaches, Methods and Tools

https://support.greenpass.io/portal/en/home
https://www.greenpass.io/
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SHORT DESCRIPTION
It is a 3D urban planning tool that allows for the devel-
opment of the baseline scenario and the application of 
requalification scenarios at the urban level through dy-
namic energy simulation.

PHASE OF THE H&C PLAN 
• Baseline assessment: H&C demand and consumption
• �Intervention and decarbonisation scenarios: simulating 

building retrofits, renewable energy sources.
• �Evaluation and comparison of different scenarios–road-

map: energy, emissions and economic comparison.

OUTPUT OF THE TOOL
• Outdoor Thermal Comfort (climate heat islands) [°C]
• �Buildings energy consumptions (heating, cooling, DHW, 

electricity, lighting) [MWh/yr]
• �Annual and monthly site energy consumption (heating, 

cooling, DHW, electricity, lighting) [MWh]
• �Primary energy demand per scenario comparison [GWh] 
• �CO2 missions per scenario comparison [kgCO2]

REQUIRED INPUT
• Selected area
• GIS file of buildings height
• GIS file of destination use of building 

MAIN ADVANTAGES
• Ready-made report available
• �Possible to import data (building geometry, use) from 

OpenStreetMap
• �Possible to use the internal database based on ASHRAE 

90.1-2016 Standard

MAIN DISADVANTAGES
Like all Urban Building Energy Models (UBEMs), accura-
cy can be affected by simplifications necessary for large-
scale analysis

AVAILABLE FOR FREE/LICENSE
Not free

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://www.iesve.com/support/icd

SOURCE
https://www.iesve.com/products/icd

DEVELOPER
IES

TYPE OF RESOURCES
Energy simulation tool (buildings)

IES iCD (Intelligent Community Design)

Part D - Approaches, Methods and Tools

https://www.iesve.com/support/icd
https://www.iesve.com/products/icd
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SHORT DESCRIPTION
IES iVN is a software solution used for local energy de-
carbonisation and feasibility studies for new or existing 
communities, campuses. It allows engineers and plan-
ners to design, model, and optimize integrated energy 
networks—including electricity, heating, cooling, and wa-
ter—by simulating how they interact with each other and 
with the energy demands of the connected buildings.

PHASE OF THE H&C PLAN 
Evaluation and comparison of different scenarios – Road-
map: Impact of energy communities

OUTPUT OF THE TOOL
Self-consumption of electricity produced by PV for the 
HP installed in the considered buildings

REQUIRED INPUT
Energy simulation performed with iCD

MAIN ADVANTAGES
• �Holistic and integrated network modeling for the differ-

ent energy vectors
• Comprehensive analysis and reporting

MAIN DISADVANTAGES
• Complexity and learning curve
• Data dependency
• Cost and access

AVAILABLE FOR FREE/LICENSE
Not free

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://www.iesve.com/support/ivn

SOURCE
https://www.iesve.com/products/ivn

DEVELOPER
IES

TYPE OF RESOURCES
Energy simulation tool (buildings)

IES iCD (Intelligent Virtual Network)

Part D - Approaches, Methods and Tools

https://www.iesve.com/support/ivn
https://www.iesve.com/products/ivn
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SHORT DESCRIPTION
It is an interactive data-visualisation and analytics solution 
based on Microsoft Power BI, designed to support ener-
gy system analysis and decision-making. It integrates and 
processes large energy-related datasets to present key 
indicators, trends and scenarios through intuitive dash-
boards and reports. The tool enables users to monitor 
performance, compare scenarios, and support strategic 
planning by translating complex technical and economic 
data into clear, accessible insights for policymakers, plan-
ners, engineers and other energy stakeholders.

PHASE OF THE H&C PLAN 
Evaluation and comparison of different scenarios – Road-
map: Roadmap development

OUTPUT OF THE TOOL
• �Visualisation of different roadmaps related to primary 

energy demand [MWh/yr]
• �Visualisation of different roadmaps related to CO2 

emissions [kgCO2/yr]

REQUIRED INPUT
• Primary energy demand results from iCD
• CO2 emissions results from iCD

MAIN ADVANTAGES
• Intuitive and interactive dashboard
• �Graphical outputs for stakeholders: useful for municipal 

reporting and decision-making
• Supports scenario comparison

MAIN DISADVANTAGES
• Commercial software: requires licensing.
• �It is primarily a decision-support and visualisation tool 

rather than a standalone simulation or optimisation en-
gine.

AVAILABLE FOR FREE/LICENSE
License needed

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://learn.microsoft.com/en-us/training/modules/get-
started-with-power-bi/

SOURCE
https://www.microsoft.com/it-it/power-platform/prod-
ucts/power-bi?market=it

DEVELOPER
Microsoft

TYPE OF RESOURCES
Planning tool

Power BI

Part D - Approaches, Methods and Tools

https://learn.microsoft.com/en-us/training/modules/get-started-with-power-bi/
https://learn.microsoft.com/en-us/training/modules/get-started-with-power-bi/
https://www.microsoft.com/it-it/power-platform/products/power-bi?market=it
https://www.microsoft.com/it-it/power-platform/products/power-bi?market=it
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SHORT DESCRIPTION
nPro is a modular, flexible software tool that simplifies 
and accelerates the traditional, manual planning of dis-
tricts. It was specifically developed for the early planning 
phase, where only limited information about a district 
and energy system is available.

PHASE OF THE H&C PLAN 
Intervention and decarbonisation scenarios: renewable 
energy sources, enhancement of distribution grids
Evaluation and comparison of different scenarios – Road-
map: energy, emission and economic comparison

OUTPUT OF THE TOOL
• Space heating and cooling demand of buildings [MWh/yr]
• Optimised DHCN design (including supply model)
• Network heat losses [kWh]
• CO2 emissions [tCO2/yr]
• DHCN costs (total and specific) and revenues [€]
• �Heat extraction/(injection) from borehole field (hourly 

profile) [MWh]
• �Solar thermal plant heat production (hourly profile) 

[MWh]

REQUIRED INPUT
• �Selected area
• �GIS file buildings geometry and consumptions
• �Excess heat from industrial sites, wastewater treatment 

plants
• �Geothermal borehole field specifications (for geother-

mal HP)
• �Slope and Azimuth angle (for solar thermal plant)

MAIN ADVANTAGES
• �Scenario-based planning: models different energy fu-

tures including district cooling and RES integration
• ��Graphical outputs for stakeholders: useful for municipal 

reporting and decision-making
• �Ready-made report available
• �It can consider buildings connected to the network as 

prosumers.

MAIN DISADVANTAGES
• �Commercial software: requires licensing, which may be 

a barrier for smaller municipalities
• �Users must understand energy system modeling princi-

ples to fully utilize it

AVAILABLE FOR FREE/LICENSE
License needed

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://www.youtube.com/@npro_energy%20/videos

SOURCE
https://app.npro.energy/

DEVELOPER
nPro Energy

TYPE OF RESOURCES
Energy simulation tool (DHCN)

nPro

Part D - Approaches, Methods and Tools

https://www.youtube.com/@npro_energy%20/videos
https://app.npro.energy/
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SHORT DESCRIPTION
It is a free, open-source geographic information system 
that allows users to create, edit, analyse and visualise 
spatial and geospatial data through an intuitive interface, 
supporting a wide range of data formats and tools for 
mapping, spatial analysis and decision support.

PHASE OF THE H&C PLAN 
Baseline assessment: H&C demand and consumption

OUTPUT OF THE TOOL
• �GIS file of buildings height
• �GIS file of destination use of buildings

REQUIRED INPUT
• Building height Raster
• Destination use of buildings Vector

MAIN ADVANTAGES
• It is free and open-source
• �It supports a large variety of spatial data formats and 

standards, ensuring strong interoperability
• �It has a large and active user and developer community 

that continuously improves the software and provides 
extensive documentation

MAIN DISADVANTAGES
• The learning curve can be steep for new users due to 
the wide range of tools and options

AVAILABLE FOR FREE/LICENSE
Free

USER FRIENDLINESS
Need for practice

TUTORIALS AVAILABLE
https://docs.qgis.org/3.40/en/docs/training_manual/in-
dex.html

SOURCE
https://qgis.org/

DEVELOPER
QGIS Development Team

TYPE OF RESOURCES
Planning tool

QGIS (Quantum Geographic Information System)

Part D - Approaches, Methods and Tools

https://docs.qgis.org/3.40/en/docs/training_manual/index.html
https://docs.qgis.org/3.40/en/docs/training_manual/index.html
https://qgis.org/
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SHORT DESCRIPTION
A practical Excel-based tool designed to help deci-
sion-makers prioritize actions from Sustainable Energy 
and Climate Action Plans (SECAPs). 
The tool helps in aligning local goals and preferences 
with climate resilience objectives and facilitates qualita-
tive analysis of mitigation and adaptation actions with the 
information cities already have on all the actions. 
It is designed to be a comprehensive tool, guiding cities 
through the range of decision-making options from sim-
ple to complex, helping them create a tailored approach 
that fits their unique needs and preferences.

PHASE OF THE H&C PLAN 
• �Actions prioritization and target scenario set-up – evalu-

ation of multiple impacts and selection of the most ben-
eficial actions, comparison of different policy design.

• �Roadmap preparation

OUTPUT OF THE TOOL
The results of using the SYNERGISE+ Tool are displayed 
in multiple ways and gives different rankings and visual 
interpretations which guide decision-makers to under-
standing the wide-ranging effect of their actions and to 
detecting what is going well in their SECAP, and what 
could be improved.

REQUIRED INPUT
Have a SECAP or other sustainable plans at hand and 
have a list of key stakeholders to involve in the deci-
sion-making process.

MAIN ADVANTAGES
The guide aims to enhance decision-making at two crit-
ical stages: 
• �planning - helping cities select actions for Sustainable 

Energy and Climate Action Plans – SECAPs)
• �implementation - helping cities that face budget lim-

itations in prioritising investments based on specific 
criteria. 

MAIN DISADVANTAGES
Have a SECAP and know its contents very well.

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://h2020prospect.eu/sites/default/files/tools/SYN-
ERGISE%2B/PROSPECT%2B_D5.4_decision-making_
guide_Final_v02.pdf

SOURCE
https://www.h2020prospect.eu/synergie

DEVELOPER
PROSPECT+ project EU funde

TYPE OF RESOURCES
Planning tool

SYNERGISE+

Part D - Approaches, Methods and Tools

https://h2020prospect.eu/sites/default/files/tools/SYNERGISE%2B/PROSPECT%2B_D5.4_decision-making_guide_Final_v02.pdf
https://h2020prospect.eu/sites/default/files/tools/SYNERGISE%2B/PROSPECT%2B_D5.4_decision-making_guide_Final_v02.pdf
https://h2020prospect.eu/sites/default/files/tools/SYNERGISE%2B/PROSPECT%2B_D5.4_decision-making_guide_Final_v02.pdf
https://www.h2020prospect.eu/synergie
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SHORT DESCRIPTION
The Regio1st Planning Framework provides a compre-
hensive, structured approach to develop and implement 
sustainable, cost-effective regional energy strategies 
while prioritizing energy savings in buildings, system flex-
ibilities and other energy efficiency solutions in line with 
the Energy Efficiency First (EE1st) principle.

PHASE OF THE H&C PLAN 
Streamlines the overall energy planning process

OUTPUT OF THE TOOL
A comprehensive roadmap to develop and implement sus-
tainable, cost-effective, and energy-efficient regional strat-
egies and plans that align with the Energy Efficiency First 
principle

MAIN ADVANTAGES
• �Provides a comprehensive roadmap for regional en-

ergy planners to develop and implement sustainable, 
cost-effective, and energy-efficient strategies and plans 
that align with the Energy Efficiency First principle.

• �Provides a structured decision-support framework, in-
cluding stages such as preparation, engaging stake-
holders and cost-benefit analysis.

• �Includes tools that can assist planners through different 
stages of the process such as data collection, scenar-
io modelling, cost-benefit analysis, social cost-benefit 
analysis, multi-criteria decision analysis 

MAIN DISADVANTAGES
For regional public authorities and/or regional agencies 
only

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
User-friendly

TUTORIALS AVAILABLE
https://regio1st-planning-framework.eu.buildspaceproj-
ect.eu/sites/default/files/manual/D2.2%20Regio1st%20
Planning%20Framework%20Guiding%20document_fi-
nal.pdf

https://regio1st-planning-framework.fedarene.org/train-
ing-material

https://regio1st-planning-framework.fedarene.org/vid-
eo-tutorials

SOURCE
https://regio1st-planning-framework.fedarene.org/tools

DEVELOPER
REGIO1ST project EU funded

TYPE OF RESOURCES
Planning tool

REGIO1st

Part D - Approaches, Methods and Tools

https://regio1st-planning-framework.eu.buildspaceproject.eu/sites/default/files/manual/D2.2%20Regio1st%20Planning%20Framework%20Guiding%20document_final.pdf
https://regio1st-planning-framework.eu.buildspaceproject.eu/sites/default/files/manual/D2.2%20Regio1st%20Planning%20Framework%20Guiding%20document_final.pdf
https://regio1st-planning-framework.eu.buildspaceproject.eu/sites/default/files/manual/D2.2%20Regio1st%20Planning%20Framework%20Guiding%20document_final.pdf
https://regio1st-planning-framework.eu.buildspaceproject.eu/sites/default/files/manual/D2.2%20Regio1st%20Planning%20Framework%20Guiding%20document_final.pdf
https://regio1st-planning-framework.fedarene.org/training-material
https://regio1st-planning-framework.fedarene.org/training-material
https://regio1st-planning-framework.fedarene.org/video-tutorials
https://regio1st-planning-framework.fedarene.org/video-tutorials
https://regio1st-planning-framework.fedarene.org/tools
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SHORT DESCRIPTION
A publicly available, easy-to-use online tool which en-
ables the holistic analyses and quantification of multiple 
impacts associated with energy efficiency. 
Allows for robust analyses to be carried out on the basis 
of different policy scenarios in order to compare and as-
sess the relevance of a number of social, economic, and 
environmental indicators and impacts.

PHASE OF THE H&C PLAN 
• �Actions prioritization and target scenario set-up – evalu-

ation of multiple impacts and selection of the most ben-
eficial actions, comparison of different policy design.

• SLHCP monitoring

AVAILABLE FOR FREE/LICENSE
Entirely free

USER FRIENDLINESS
Relatively user-friendly

TUTORIALS AVAILABLE
https://doc.micatool.eu/index.html

OUTPUT OF THE TOOL
SThree concrete implementation concepts for Multiple 
Impact analyses: specific analyses on import dependen-
cies, energy system resilience, and biodiversity impacts.
Simplified analyses for different data and policy scenari-
os, in order to compare and assess the relevance of the

SOURCE
https://ieecp.org/wp-content/uploads/2023/11/RE-ener-
gising-Europe-MICAT.pdf

DEVELOPER
MICAT project EU funded

TYPE OF RESOURCES
Planning tool

MICATool

multiple impacts, and strengthen reporting and monitor-
ing on energy efficiency within Sustainable Energy and 
Climate Action Plans (SECAPs).

REQUIRED INPUT
The energy savings of measures and the RES plant power 
have to be inputted 

MAIN ADVANTAGES
Provide a comprehensive multiple impact analysis of use 
cases or scenarios

Social indicators
• �Reduction in energy poverty
• �Health impacts due to improved indoor climate
• �Reduced excess cold weather mortality linked to in-

door cold
• �Reduced mortality due to reduced air pollution
• �Avoided lost working days due to air pollution

Economic indicators
• �Impact on GDP
• �Employment effects
• �Impact on energy intensity
• �Asset value of buildings
• �Turnover of energy efficiency goods
• �Import dependence
• �Supplier diversity
• �Avoided investments in additional capacity

Ecologic indicators
• �Energy savings
• �Impact on RES targets
• �Greenhouse gas savings
• �Reduction in air pollution

MAIN DISADVANTAGES
Information and quantitative data concerning interven-
tion scenarios requested as inputs

Part D - Approaches, Methods and Tools

https://doc.micatool.eu/index.html
https://ieecp.org/wp-content/uploads/2023/11/RE-energising-Europe-MICAT.pdf
https://ieecp.org/wp-content/uploads/2023/11/RE-energising-Europe-MICAT.pdf
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SHORT DESCRIPTION
The tool addresses the lack of granular municipal data 
by relying on an internal database. Building datasets are 
used to train machine learning algorithms that classify 
buildings into clusters, each represented by an arche-
type. Energy simulations are run on these archetypes in 
advance, covering a wide range of efficiency measures. 
When a user inputs a new building, the system assigns 
it to the closest cluster and extrapolates results from the 
corresponding archetype. 

PHASE OF THE H&C PLAN 
Baseline assessment: H&C demand and consumption
Intervention and decarbonisation scenarios: renew-
able energy source, enhancement of distribution grids
Evaluation and comparison of different scenarios - 
roadmap: energy, emission and economic comparison

OUTPUT OF THE TOOL
• �Baseline estimation
• �Heating energy savings and cooling demand reduction
• �Renewable Energy Integration

REQUIRED INPUT
• �Buildings’ destination of use
• �Heated and cooled volume
• �Years of construction and renovation (if any)
• �HVAC system, and hating (and cooling) schedule

MAIN ADVANTAGES
• �It will be free and open-source
• �It will estimate energy savings and the impact of inter-

ventions for the specific building, ensuring robust out-
puts even when municipal input data is limited

MAIN DISADVANTAGES
It is under development

AVAILABLE FOR FREE/LICENSE
Free

USER FRIENDLINESS
User-friendly

DEVELOPER
R2M Solution

TYPE OF RESOURCES
Planning tool

Data Driven Tool

Part D - Approaches, Methods and Tools




