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1.1 | The Act Now! approach
Buildings are Europe’s biggest energy resource consum-
ers. Using energy more efficiently in the building stock is 
therefore a key objective for policies of different fields and 
levels. 

Municipalities are key players for improving energy 
efficiency (EE) at the local level. As building owners, they 
operate a considerable amount of residential and non-res-
idential buildings. They are the responsible authority for 
local building regulations, depending on the legislative 
framework, and can also provide information and advice 
relevant for building issues to private building owners as 
well. They can prove to lead by example, making the ben-
efits of energy efficient buildings more visible and tangible 
for local society.

While the demand for energy efficiency in the municipal 
building stock is clear, actual implementation of energy 
efficiency measures is lagging behind. However, this is not 
because of a lack of available technologies. Materials, appa-
ratus and solutions, such as insulation, building automation, 
efficient heating and LED lighting are technically mature 
and widely available. Instead, the project Act Now! – Action 
for Energy Efficiency in Baltic Cities [1] focuses on internal 
resources for putting energy efficiency into action. Al-

though ideas and even elaborate action plans already exist, 
many municipalities lack the capacities many municipalities 
lack the capacities for implementation.  

Over the course of three years (2018 – 2020), munic-
ipalities in the Baltic countries participating in the Act 
Now! project have acquired know-how and established 
the organisational structures necessary to develop and 
implement energy efficiency projects on their own. Fol-
lowing the principle of building skills to allow municipali-
ties to help themselves’, the Act Now! approach provides 
the knowledge and tools to identify and fill the gaps in 
local energy efficiency capacities, as well as to build the 
required organisational infrastructure. This customised 
capacity building ultimately helps municipalities to accu-
mulate long-lasting know-how among those who are best 
acquainted with the local situation, instead of delegating 
the task to external experts.

This guideline is part of a larger set of materials making 
the Act Now! approach available to those not directly in-
volved in the Act Now! project (Figure 1). While the actual 
capacity building is explained in the Manual “From SEAP 
to Investment”, this guideline serves as support for mu-
nicipalities in the process of developing their local energy 
efficiency strategy for municipal buildings.

1 | Introduction

Figure 1: Relationship between this guideline, the Manual and other material produce within the Act Now! project.
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This guideline is based on the concept of the Act Now! 
project and is specifically addressed to:
■  Build a structured self-learning tool for target groups 

on local and regional level to be applicable at any loca-
tion in the Baltic Sea Region programme area;

■  Disseminate good practices providing key elements 
of municipal building energy efficiency strategies and 
energy management systems;

■  Create a structure following the Act Now! project 
concept for the definition of tailored Capacity Build-
ing Schemes (CBS) in municipalities to improve their 
energy efficiency strategy for the municipal building 
stock in already existing SEAP, SECAP or existing energy 
efficiency plans.

1.2 | Objective of the guideline
The idea of this guideline is: how can an optimal energy 
efficiency strategy be found for municipal buildings by 
the support of an organized and structured self-assess-
ment tool made to define capacity constraints in energy 
management in municipalities. At best this leads to define 
specific Capacity Building Schemes (CBS) (‘Act Now! Man-
ual “From SEAP to Investment’, Chapter 4).

The starting point is the evaluation of the current strate-
gic local energy plans (in terms of SEAP, SECAP or energy 
plans in municipalities). Further steps are dedicated to an 
organizational and process analysis at the administrative 
level in order to re-arrange work-flows and municipal 
energy management systems. In this context, it is benefi-
cial to build retrofitting strategies including either building 
refurbishment actions or IT solutions for energy monitor-
ing which are harmonized with potential investments in 
energy efficiency projects.

Thus, the purposes of this guideline are to:
■  provide support on how to build an effective energy 

efficiency strategy for the municipal building stock in 
terms of a step-by-step process and how this reflects 
on the development of a specific and tailored Capacity 
Building Scheme in a municipality;

■  suggest a method how to ensure a more sustainable 
and consistent decision-making process in municipal-
ities and how to select and implement appropriate 
Capacity Building Schemes (CBS) focussed on energy 
efficiency in buildings;

■  disseminate good practice examples tested in the Act 
Now! project municipalities; 

■  explore how to establish synergies with residential 
buildings within a certain municipality energy efficien-
cy plan for municipal buildings.

1.3 | Who is this guideline for?
This guideline is for local policy-makers, planners and 
experts contributing to the development and implemen-
tation of building energy efficiency strategies, policies 
and projects in municipalities. It is intended for repre-
sentatives at various levels of local government: heads of 
local governments, heads and specialists of technical and 
development departments, heads and technical directors 
of municipal companies, as well as cooperating institu-
tions and companies or other groups in society, eventually 
including citizens.

Local public bodies are the main actors that can create the 
most important opportunity to improve energy efficiency 
and thus reduce carbon emissions from their municipal 
(and not only) building stock. The development of tailored 
municipal building energy efficiency strategies can trigger 
a link with the owners of private buildings providing best 
practices examples, thus stimulating the interests of build-
ing owners to take action.

Considering the above-mentioned information, this guide-
line serves to:
■  Motivate municipalities to create more tailored and 

effective Energy Action Plans in comparison to the 
current ones;

■  Define basic strategies for municipalities to follow 
when creating Energy Action Plans;

■  Explain and provide information on the main knowl-
edge gaps in the field of energy efficiency in buildings; 

■  Give the necessary tools and approaches for success-
ful implementation of energy efficiency measures in 
municipal buildings.

More specifically, this guideline focuses on the following 
main aspects: 
■  Identification of capacity gaps within the energy effi-

ciency strategy in Municipal Buildings with a self-as-
sessment tool; 

■  Definition of proper and tailored energy efficiency for 
a specific building stock evaluating technical, financial, 
environmental solutions within the considered context;

■  Application of the proposed concept within existing 
case studies developed within the Act Now! project.
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Box 1: Energy management and energy efficiency definitions [34] [34] [35] [36] [37]

Energy management (EM) is defined as an organized and systematic coordination of the provision, conversion, 
storage, distribution and utilization of energy a building to match for ecological and economic requirements. The 
EM is a closed loop control system that aims to:
■  collect and make further analysis of energy data;
■  metering energy consumption in physical assets;
■  finding opportunities to save energy;
■  applying for pro-active actions to save energy;
■  monitoring and following the progress of proposed solutions.

EM strategies could rely on both energy-saving efforts (mostly focused on a more effective and efficient use of 
existing buildings or equipment) or on energy awareness.

Energy Management System (EnMS) according to ISO 50001 is addressed to any organisation to pursue, follow-
ing a systematic approach, the improvement of its own energy performance, in terms of: more efficient energy 
use and better use of the organisation’s energy consuming assets, enhanced energy efficiency and energy costs 
reduction. An EnMS for municipality according to ISO 50001 aims to build up a tailored system suitable for its own 
goals. Therefore, ISO 50001 can be perfectly adapted to municipalities. According to the ISO 50001 standard a 
municipality should select the scope and boundaries of its EnMS and ensure its continuity towards more efficient 
energy use. The concept of the scope and boundaries for an EnMS allows a municipality to have a certain degree 
of flexibility to define what should be included in its own EnMS. 

Energy efficiency (EE) is generally defined as the amount of output that can be produced with a given input of en-
ergy. EE could be measured as the percentage of energy output for a given energy input between 0% and 100%. In 
general terms, energy efficiency refers to the amount of output that can be produced with a given input of energy. 
Most commonly, energy efficiency is measured as the amount of energy output for a given energy input expressed 
as a percentage between 0% and 100%. According to the EU Energy Efficiency Directive EE has a wide definition 
in terms of “…the ratio of output of performance, service, goods or energy, to input of energy.” The International 
Energy Agency has proposed guidelines for using energy efficiency indicators for policy-making [38].

1.4 | How to use this guideline? 
This guideline is structured as follows:
■  First section (chapter 2): defines the benefits from 

improving energy efficiency in buildings as well as 
numerous challenges and potential barriers in order 
to achieve potential benefits. Based on the benefits 
that are also related to specific significant challenges, 
an approach to define a long-term sustainable energy 
efficiency strategy for the improvement of the building 
stock is proposed. 

■  Second section (chapter 3): presents the potential 
improvement flowchart and steps as well as lists 
potential key actions to underpin the strategy to be 
integrated within the local energy efficiency plan.

■  Third section (chapter 4): describes the main steps 
towards the definition of a step-by-step strategy for 
energy efficiency improvements in the building stocks. 
Examples of good practices from the implementation 
of the Act Now! project are documented in the Act 
Now! project learning platform actnow-baltic.eu/
learning/municipalities.

2 | Energy efficiency for municipal buildings

https://actnow-baltic.eu/learning/municipalities
https://actnow-baltic.eu/learning/municipalities
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2.1 | Background 
Population growth and urbanization result in an ev-
er-increasing global building stock. In this context the 
reduction of Greenhouse Gas (GHG) emissions from the 
buildings sector is one of the main priorities for sustaina-
ble development. In order to cap the global temperature, 
increase to less than 2 degrees Celsius above pre-indus-
trial levels [2] the GHG emissions in the building sector 
should be reduced at least by 25% in 2030. In fact, the 
building sector is responsible for 40 % of the world’s 
energy consumption equivalent to 36 % of the total global 
carbon dioxide emissions [3]. The share at EU level is 
similar [4].

Studies and reports show that around 75 % of the EU 
building stock is not energy efficient. This highlights the 
great potential to reduce wasted energy and to imple-
ment smart solutions with a more integrated approach 
involving different types of target groups.

In fact, energy losses in buildings can be reduced by 
implementing an optimal Energy Efficiency (EE) strate-
gy merging the specific needs of a public authority (i.e. 
municipality) with cost-effective solutions. The overall 
effect can be beneficial because urban development has a 
major connection with municipal buildings. Nevertheless, 
in order to boost the effectiveness of EE actions, it is vital 
that municipal policy-makers implement a viable and ho-
listic strategy. Here planning and policy tools available to 
municipalities should be applied in terms of efficiency tar-
gets, standards for buildings, refurbishment programmes 
or financial mechanism for specific EE actions [2].

Current EU policy goals foresee many changes regarding 
the energy sector. Actions to achieve the EU targets for 
tackling climate change are most effective when imple-
mented on a local level, avoiding long (international) 
coordination procedures. Taking a local initiative and pro-
ducing a municipal Energy Action Plan will allow to create 
a specific and well-tailored approach to local conditions 
in energy sector. This will produce a direct effect on local 
communities and promote their decision-making abilities, 
might be an example of good governance and may stimu-
late better energy management in other areas.

Several frameworks and approaches have gained popu-
larity among local governments when drafting municipal 
Energy Action Plans. A most recognized concept is known 
as Sustainable Energy and Climate Action Plan (SECAP). 
SECAPs are developed by local authorities under the 
Covenant of Mayors for Climate and Energy and must 
be implemented before 2030. Another well recognized 
form of municipal energy action plans is the creation of 
an Energy Management System (EnMS). For this purpose, 
the International Organization of Standards (ISO) 50001 

standard plays a major role. The ISO 50001 standard can 
be adopted not only by industrial or commercial compa-
nies but can also be applied to governmental institutions.

The technical conditions of buildings have an essential 
influence on the energy performance of the municipal 
energy sector. Specifically, buildings are mainly influenc-
ing the energy demand. When energy technologies in 
buildings are obsolete, defected or inappropriate by any 
means, unnecessary additional energy losses arise. This is 
also true, when the insulation of the buildings is not up to 
technical standards. Thus, measures aimed at increasing 
energy efficiency in buildings play a relevant role for crea-
tion of municipal energy action plan. Municipal buildings 
are a significant part of the local infrastructure, including 
governmental offices, hospitals, train and bus stations, 
schools, libraries and museums, and have an important 
role in municipal Energy Action Plans. It is a great advan-
tage that EE measures in municipal buildings can be im-
plemented directly by decisions of the local government.

EE is paramount to European energy policy and one of 
the main targets of the Europe 2020 Strategy for tuned, 
sustainable and comprehensive growth adopted by the 
European Commission. Because energy related emissions 
are responsible for almost 80 % of GHG emissions in the 
EU, it is evident that more efficient energy use promotes 
transition to a low-carbon economy and tackling climate 
change. In fact, building retrofitting could decrease the 
EU’s total energy consumption by 5-6 % related to a CO2 
reduction by about 5%. Even though the increase of 
renovated buildings per year is fluctuating between 0.4 % 
- 1.2 % the renovation rate to reach the set environmental 
goals should be doubled at least.

In order to support this transition the EU recently defined 
policies towards the implementation of more tailored 
energy efficiency in buildings. Knowing that costs are 
often the major obstacle for renovation, the new rules 
also facilitate access to financing for the improvement of 
the building stock. The Energy Performance of Buildings 
Directive (EPBD) 2010/31/EU [5] and the Energy Efficiency 
Directive (EED) 2012/27/EU [6] were revised in 2018 in 
order to better steer a sustainable energy transition.  
The EED declared that each Member State has to establish 
and apply minimum energy performance requirements for 
new and existing buildings. Further the energy perfor-
mance of buildings has to be certified. The directive dele-
gated that all new buildings must be “nearly zero-energy 
buildings” in EU by 2021. The new EED set a framework of 
common measures to ensure the achievement of a 20-% 
target for increased energy efficiency according to the 
Europe 2020 Strategy. According to EED all EU Member 
States are obliged to submit National Energy Efficiency 
Action Plans to the European Commission every third year 
[7].
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Both EED and EPBD provide the background for Mem-
ber States to set the target for the reduction of energy 
consumption in buildings, with consequential benefits in 
different sectors – i.e. economic, environmental, societal 
and energy security. The EPBD demands to: Establish a 
long-term strategy for mobilising investment in the reno-
vation of the national stock of residential and commercial 
buildings, both public and private.

In addition, each EU country must provide their EE strat-
egy for buildings for the period 2021-2030 harmonized 
with the country’s respective national energy and climate 
plan (NECP). It is expected and requested that the overall 
impact of these efforts should make it possible to reach 
the target of 32.5% energy efficiency by 2030.

The transition to a more energy efficient building stock in 
municipalities should be approached by creating a mu-
nicipal energy efficiency plan where the needs and roles 
of citizens, local stakeholders, energy experts, research 
bodies and academia are addressed. Innovative energy ef-
ficiency solutions and strategies are essential to make this 
transition more viable and sustainable. It is thus essential 
to have a framework able to promote energy efficiency 
and/or to strengthening the role of renewable energies.

EE improvements provide the basis for potential profits. 
A consistent energy efficient strategy in the building stock 
will have several beneficial effects in terms of: improve-
ment of comfort and well-being, reduction of heating and 
eventually electricity costs, decrease of dependence from 
energy price fluctuations, and increases of the building 
stock value.

2.2 | What is energy efficiency for the municipal  
building stock?

The definition of energy efficiency is based on the idea of 
the efficient use of energy resources, electricity and heat. 
In practice, we often face a situation where the oppor-
tunities to increase energy efficiency are numerous, but 
in fact are hardly used. Energy consumption can be not 
only minimal and maximal. It would be more appropriate 
to use the concept of optimal energy consumption. It is a 
much broader concept and includes not only the engi-
neering aspects of the technology, but also the economic 
and financial, environmental and socio-economic justifica-
tion for the choice of equipment.

In order to be able to compare energy uses with each 
other and evaluate their energy efficiency, it is necessary 
to obtain specific values for energy consumption – i.e. 
energy efficiency indicators. EE measures provide an op-
portunity to address technical, economic, socio-economic, 
legislative and environmental/climate issues. Implementa-

tion of EE activities is beneficial for several target groups:
■  state budget - the less energy resources are spent, the 

less financial resources flow out at national level;
■  local government budget - the less money must be 

paid for energy the more financial resources are left 
for local governments for development of communi-
ties;

■  society – sustainable development of the energy sec-
tor ensures a more resilient energy system;

■  environment and climate change mitigation.

Energy efficiency measures must not be implemented in 
a chaotic manner. They should start with an analysis of 
the situation, e.g. an energy audit of the building, which 
should be seen as the first step in implementing energy 
efficiency measures. EE measures need to be monitored 
and continued - even after the measures have been imple-
mented.

Municipalities can create a portfolio of potential EE solu-
tions for their municipal buildings (including real owning, 
leasing or managing). These opportunities are mostly 
addressed in terms of: 
■  improvement of the performance of the building shell;
■  a more efficient heating/cooling system, introduction 

of renewable energy technologies (also including 
shading and passive solar heating);

■  more efficient electrical system including lightning 
system; 

■  use of smart monitoring and control system technol-
ogies able to more effectively regulate the supply/
demand of energy in the building.

2.3 | Which are the benefits for energy efficiency in the 
municipality building stock?

Before providing the conceptual approach towards the 
definition of a step-by-step strategy for energy efficien-
cy in buildings, it is important to clarify the impacts and 
benefits that can be reached as impact of the EE im-
provements in the building stock. When carrying out an 
economic assessment of an energy saving investment for 
a building, the benefit is normally defined as energy cost 
saving. This sometimes underestimates the real overall 
beneficial impact. However, individual investors often do 
not value many benefits. When monetized benefits like air 
pollution reductions, improvement of health and eco-sys-
tems, more efficient resource use and, jobs created or 
energy security can be account for, the effect is surprising-
ly relevant:

Every €1 spent on energy efficiency produces an 
amount of around 50–70% of energy cost savings of 
not monetized benefits [8]

https://ec.europa.eu/info/energy-climate-change-environment/overall-targets/national-energy-and-climate-plans-necps_en
https://ec.europa.eu/info/energy-climate-change-environment/overall-targets/national-energy-and-climate-plans-necps_en
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The impacts of commencing a more a viable and sustaina-
ble energy efficiency strategy of buildings can thus involve 
main factor for economic, energy system, environmental 
and societal governance benefits.

A number of EU municipal energy action plans have 
already implemented integrated energy saving measures. 
One way is to prepare a municipal Sustainable Energy 
Action Plan (SEAP) recently improved to a Sustainable 
Energy and Climate Action Plan (SECAP). These plans have 
been promoted by the Covenant of Mayors initiative and 
supported by the European Commission. It became a 
large European movement involving local and regional au-
thorities, that voluntarily committed to increasing energy 
efficiency and renewable energy in their territories provid-
ing for a reduction of GHG emissions of 40 % by 2030.

Each municipality draws up spatial development plans 
that not only cover the development of the industrial and 
agricultural sectors, but also are based on increasing a 
regional prosperity, demographic development and en-
vironmental performances. Measures to increase energy 
efficiency in buildings are one of the cornerstones of 
short-term environmental development.

Gross annual investments of €41 to €78 billion per 
year in the EU will bring on-going annual returns of 
€104 to €175 billion [9]

 

Figure 2: Expenditures on home energy for EU households in the lowest income decile

2.3.1 | Economic benefits 
Improving energy efficiency in municipal buildings means to 
lower energy consumption that in turn optimizes the back-
ground conditions for maintaining an energy infrastruc-
ture in operation with a direct effect on the purchase of 
fuel. This has the consequence to bring a direct economic 
benefit for the municipality triggering the investment of the 
saved money in funds for other projects and/or infrastruc-
ture. Moreover, lower energy consumption will reduce the 
overall risk in terms of dependency from the use of fossil 
fuel, improving energy security and the overall resilience of 
the urban system. Energy efficiency can be considered as 
the most viable energy resource; it is in fact more conven-
ient to save energy through energy efficiency measures 
than to replace them with any other alternatives [10] [11].

For individual low-income households in the EU, typically 
energy bills range between 3 to 24 % of the total house-
hold’s consumption expenditure (Figure 2, [12]).

This dynamic effect can create a causal sequence of 
benefits for the local and national economy. Findings from 
studies have detected that additional income available 
from energy efficiency savings is mostly spent at the local 
level, in turn creating new job opportunities. 
Figures from several studies tried to quantify the benefits 
of EE in household spending. An increase in the household 
energy efficiency score of 1% brings a benefit between 
0.24 % to 0.71 % on energy spending  [13].
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Impact on GDP 
Several empirical studies show that improvements in 
energy efficiency have an effect on economic growth at 
the GDP level. It has been roughly evaluated that 1 per 
cent increase in the level of energy efficiency causes a 
0.1 percentage point increase in the overall GDP [14]. It 
has also been evaluated from the impact of the EED that 
an increase in the EU’s GDP of € 150 bn per year (+1.1 % 
compared to baseline) is necessary in order to reach the 
prescribed saving by 2030  [15].

Values of the buildings 
There is evidence that buildings with higher energy 
performance will increase their resale value. Some figures 
report that better performing buildings can attract an 
increased sale value up to a maximum of +14% in the 
residential sector [16].

Energy import bill 
Building renovation for energy efficiency will be beneficial 
in terms of lower costs for energy import. In 2018, the EU 
imported a big portion of its energy needs for a total cost 
of € 332.3 bn. 

2.3.2 | Energy System Benefits
Energy security 
Reducing energy demand with energy efficiency measures 
is a main aspect of energy security as reported in the “En-
ergy security strategy” [17] and in the “The 2050 energy 
roadmap” [18] by the European Commission. The key 
priority is attributed to reaching the highest energy saving 
potential in the building and transport sectors.

Avoided new generation capacity 
Figures from the EU Commission show that reaching the 
20% energy efficiency targets would avoid the construc-
tion of 1,000 coal fired power stations equivalent to 
500,000 wind turbine installations.

Reduced peak loads 
The reduction of energy demand will be beneficial to 
avoid an unbalanced amount in the moment of high 
demand. This will be beneficial in terms of avoiding the 
use of expensive energy generation needed to cover peak 
demands. Hence, the load and the losses in the transmis-
sion and distribution systems will decrease with lower 
system operation costs.

2.3.3 | Environmental benefits

Climate change mitigation and carbon savings 
The greenhouse effect and the resulting climate change 
are terms that are increasingly used in society. Munic-
ipalities must indicate the reduction of GHG emissions 
in terms of t CO2/year or t CO2/€ when applying for any 
funding for energy efficiency measures (i.e. heating 
systems, street lighting, building insulation and similar 
projects). Normally two types of GHG emission reduction 
projects in municipalities can be distinguished, namely: 
the implementation of energy efficiency measures or 
replacing fossil fuels with renewable energy sources (e.g. 
use of biomass and solar energy). 

According to an EU study [16] both CO2 and GHG emis-
sions decrease in all scenarios. Furthermore, the magni-
tude of the impact of CO2 and GHG emissions decreases 
according to the scenarios. This is driven by the level 
of investment and energy savings, with a change in CO2 
emissions in the EU28 ranging from -0.5 % to -7.8 % and a 
change in GHG emissions ranging from -0.4 % to -6.0 %. 

The relevance of the building sector in terms of carbon 
savings is proposed by the Intergovernmental Panel on 
Climate Change (IPCC). The building sector is still an im-
portant potential for effective carbon emission reductions 
(Figure 3, [17]).

Decrease in air pollution 
After implementation of EE measures, fewer fossil re-
sources are needed for energy production which in turn 
lead to lower emissions of harmful compounds like SO2, 
NOx and particulate matter that are harmful to health, to 
buildings and the environment. 
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Figure 3: Comparison of cost-effective CO2 reduction potential in 2030 by sector

2.3.4 | Social benefits
Solving of socio-economic issues 
Socio-economic problems in local governments are related 
to both employment and import/export balance problems. 
The implementation of EE measures together with the use 
of renewable energy resources increases the number of 
jobs in the municipality in terms of permanent green jobs 
and further supports employment through offering re-train-
ing opportunities (e.g. builders are needed to insulate 
buildings or to install specific smart meter solutions, etc.). 
EE provides an important economic benefit at different 
levels (i.e. single citizens, communities, national). Several 
studies reported the impact in terms of job creations. 

… every 1 million € in efficiency program creates a net 
gain of 40 job-years … [18] 

The job placement and economic impact if seen in a more 
sustainable building stock development –should be con-
sidered over a value chain of main actors involved from 
manufacturing and installation through to professional 
expertize/services, management, financing and manage-
ment (Figure 4, adapted from [19]). The study from the 
Copenhagen Economics Study highlights that deep reno-
vation of the EU building stock could bring a benefit up to 
a maximum of two million jobs [19].
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Figure 4: Schematic of building renovation value chain.

Covering the gap among households  
Improved energy efficiency in municipal buildings could 
provide more beneficial and affordable energy access for 
disadvantaged households. In fact, compared with an av-
erage income household they have a higher share of the 
money spent for energy that an EE improvement could 
reduce.

Around 30 million persons in Europe are accounted as 
energy poor according to a study from the Council of 
Europe Development Bank [20]. A strategic renovation 
of social housing with the aim to decrease the risk of 
energy poverty can trigger a higher affordability of energy. 
Energy poverty rates also tend to drop by 0.21 % when 
the EE index score increases by one point, thus showing 
the direct effect of energy efficiency in helping to reduce 
energy-related economic vulnerability. The study from the 
European Commission (EC) shows the number of house-
holds, that might benefit of specific energy efficiency 
improvement policy, can rise up to 8.26 million [16].

Improved comfort and health 
Improved energy efficiency provides better indoor quality 
preventing asthma and other diseases, as well as reducing 
the level of indoor pollutants. Studies have shown that 
there is higher probability for poor energy households to 
use medical services, especially children, who are 30 % 
more likely to have a medical check in hospitals or care 
assistance centre [20]. 

2.3.5 | Governance benefits
Municipal building efficiency measures could have a re-
bound effect on energy efficiency in other strategic sectors. 
In turn this may support the diffusion of innovative energy 
efficiency solutions which might lead to a further commer-
cialization in the municipality. Moreover, the successful im-
plementation of municipal building efficiency pilot projects 
can provide a reduced risk perception for potential investors.

2.4 |  What are the challenges for energy efficiency in 
the municipal building stock?

There are several obstacles for local governments when 
selecting and transforming municipal building efficiency 
measures. 

2.4.1 | Technical challenges 
Energy efficiency measures in buildings can be divided 
into six groups according to their specific features:

Energy efficiency measures for buildings

Electrical  
equipment

Energy efficiency measures that aim to reduce energy consumption through the use of electri-
cal appliances (pumps, washing machines, TVs, refrigerators, etc.)

Lighting Energy efficiency measures, that aim to reduce energy consumption in lighting systems.

Table 1: Groups and description of energy efficiency measures for buildings.
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Energy efficiency measures for buildings

Building Enclosing 
Structures 

Efficiency measures that aim to reduce energy consumption by insulating the building’s enclos-
ing structures.

The sector of the building materials refers to roofs, walls, windows, floors and doors of a 
building. It plays a leading role in the energy efficiency of a structure and must be carefully 
considered during the design and planning phase of a deep renovation. Building’s heating 
requirements are greatly influenced by the selection of a specific type of building material with 
a direct connection to heat transfer characteristics. 

Unlocking the full economic energy efficiency potential of a specific building needs proper 
designing, financing and energy efficiency investments. The main aspect for evaluation of the 
effectiveness of specific EE measures is the understanding of the annual energy needs of a 
building. Here, the thermal insulation and characteristics of the selected building material and 
the requirements for ventilation have to be considered. The heat transfer coefficient (U-value) 
is a measure of the thermal conductivity; meaning the lower it is for a given construction ma-
terial, the better are the thermal insulation properties. For example: a 1 m thick brick wall has 
the same thermal insulation properties compared to a 10 cm thermal insulation board.

Roof and technical attic

Installing loft insulation in a not insulated pitched roof or technical attics (cold roofs) is one of 
the most cost-effective way to improve the efficiency in a building. Loose thermal insulation 
materials (like loose mineral wool or cellulose fibres) are typically the easiest option. For these 
cases the use of high-density thermal insulation board protected with a concrete slab is the 
optimal but probably most expensive solution.

Before the implementation of this energy efficiency measure it is always important to ensure 
that the roof is in sufficiently good technical condition. In all cases the installation of thermal 
insulation has to be carefully designed and planned to ensure there are no thermal bridging 
problems (in particular between the wall studs and the attic slabs). For cold roofs it is impera-
tive that the attic area is ventilated to prevent condensation. 

Walls

High energy losses occur through the material of the walls. Improving insulation can be an 
important measure, which helps both to save energy and to protect the building from fur-
ther heavy maintenance works. In a deep renovation, façade walls and plinths are structural 
components of the wall, energy efficiency components of the building and a guarantee for the 
health of its occupants.

Before the application of thermal insulation, it is important that the substrate (i.e. exterior 
walls) meets the necessary air tightness and mechanical strength requirements. This means 
that all joints between panels and brick are adequately refurbished (application of sealing 
membranes, special plasters, and mechanical reinforcement such as steel reinforcing cages) 

In a deep renovation two methods are the most commonly used for the thermal insulation of 
exterior walls: 

■  External Thermal Insulation Composite System is one of the most common ways to insu-
late a solid external wall by applying thermal insulation boards to the external fabric of 
the building and protecting it with a specialist render.

■  Ventilated façade is a high performance solution, which takes advantage of mechanical 
anchoring elements. Thermal insulation boards are applied to the external material of 
the building and then protected with façade cladding which is mechanically fixed to the 
anchoring system. An air gap is left between the façades cladding and the thermal insula-
tion, removing excess moisture. 
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Energy efficiency measures for buildings

Building Enclosing 
Structures 

Efficiency measures that aim to reduce energy consumption by insulating the building’s enclos-
ing structures.

The sector of the building materials refers to roofs, walls, windows, floors and doors of a 
building. It plays a leading role in the energy efficiency of a structure and must be carefully 
considered during the design and planning phase of a deep renovation. Building’s heating 
requirements are greatly influenced by the selection of a specific type of building material with 
a direct connection to heat transfer characteristics. 

Unlocking the full economic energy efficiency potential of a specific building needs proper 
designing, financing and energy efficiency investments. The main aspect for evaluation of the 
effectiveness of specific EE measures is the understanding of the annual energy needs of a 
building. Here, the thermal insulation and characteristics of the selected building material and 
the requirements for ventilation have to be considered. The heat transfer coefficient (U-value) 
is a measure of the thermal conductivity; meaning the lower it is for a given construction ma-
terial, the better are the thermal insulation properties. For example: a 1 m thick brick wall has 
the same thermal insulation properties compared to a 10 cm thermal insulation board.

Roof and technical attic

Installing loft insulation in a not insulated pitched roof or technical attics (cold roofs) is one of 
the most cost-effective way to improve the efficiency in a building. Loose thermal insulation 
materials (like loose mineral wool or cellulose fibres) are typically the easiest option. For these 
cases the use of high-density thermal insulation board protected with a concrete slab is the 
optimal but probably most expensive solution.

Before the implementation of this energy efficiency measure it is always important to ensure 
that the roof is in sufficiently good technical condition. In all cases the installation of thermal 
insulation has to be carefully designed and planned to ensure there are no thermal bridging 
problems (in particular between the wall studs and the attic slabs). For cold roofs it is impera-
tive that the attic area is ventilated to prevent condensation. 

Walls

High energy losses occur through the material of the walls. Improving insulation can be an 
important measure, which helps both to save energy and to protect the building from fur-
ther heavy maintenance works. In a deep renovation, façade walls and plinths are structural 
components of the wall, energy efficiency components of the building and a guarantee for the 
health of its occupants.

Before the application of thermal insulation, it is important that the substrate (i.e. exterior 
walls) meets the necessary air tightness and mechanical strength requirements. This means 
that all joints between panels and brick are adequately refurbished (application of sealing 
membranes, special plasters, and mechanical reinforcement such as steel reinforcing cages) 

In a deep renovation two methods are the most commonly used for the thermal insulation of 
exterior walls: 

■  External Thermal Insulation Composite System is one of the most common ways to insu-
late a solid external wall by applying thermal insulation boards to the external fabric of 
the building and protecting it with a specialist render.

■  Ventilated façade is a high performance solution, which takes advantage of mechanical 
anchoring elements. Thermal insulation boards are applied to the external material of 
the building and then protected with façade cladding which is mechanically fixed to the 
anchoring system. An air gap is left between the façades cladding and the thermal insula-
tion, removing excess moisture. 

Energy efficiency measures for buildings

Building Enclosing 
Structures 

Windows and doors
The replacement of doors and windows requires particular attention during the installation 
phase in order to have an effective sealing between sills, jambs and window frames for proper 
air tightness. The main attributes that affect a window’s performance are: number of glazing 
(double or triple), type of the glass used, type of gas used to fill the vapour space within dou-
ble and triple glazing (like argon and xenon), design and type of installation.

Nowadays double glazing is the minimum requirement when replacing windows, but specify-
ing triple glazing on the whole building or on the North facing sides can offer further comfort 
and energy savings. High performance glass is recommended with a coating applied to it in 
order to improve insulation properties. This will reflect heat either back into the room or pre-
vents it from entering the space from outside.

Basement

The thermal insulation of the basement ceiling is relevant for cold and unheated basements. 
For implementing this measure, it is essential to have an empty cellar, so that the insulation 
boards can be freely installed on the substrate. Moreover, electrical cable, lighting points and 
distribution pipes should not obstruct the application of insulation and be either removed or 
properly embedded in the insulation layer. The most common construction method for this 
measure is a composite system. Thermal insulation boards are applied to the ceiling of the 
basement and protected with a base coating emended with fibre glass mesh.  

Heating System Efficiency measures that aim to reduce energy consumption by optimizing or replacing the 
heating system.

Modern individual heating units must meet the following requirements:

■  possibility to regulate the heating systems of buildings, ensuring optimal temperature 
chosen by the residents avoiding overheating;

■  possibility to adjust the required heating and hot water temperature regime for a certain 
period of time - day, week, etc. (for example, by lowering the hot water temperature and/
or the room temperature at night);

■  possibility to install a heat exchanger for separation of the water circulating in the heat 
supply system of the building and external heating networks. This additionally allows to 
lose only a small part of the water during a leak in the event of a heating system accident;

■  possibility of the heating system to work under reduced pressure, thus making the opera-
tion of the system safer;

■  ensure minimal maintenance costs;

■  ensure even heating regime in all floors and sections of the building.

It is important that the heating system is well balanced and that each heating element (convec-
tor or radiator) receives a precisely calculated water flow. If the heating system is unbalanced, 
some convectors receive too much flow, the capacity of these radiators is too high and the 
room temperature is very high. At the same time, other radiators receive too little flow, which 
results in lower heat output and lower temperatures in rooms with these heating elements. To 
raise the room temperature, the flow temperature to the radiators is usually raised. The result 
is a much higher temperature than necessary in rooms where it is already too high and, of 
course, energy overload. Heating systems equipped with thermostats on radiators are partially 
balanced

The installation of an automatic temperature controller makes it possible to reduce heat energy 
consumption both during the day (for example, by supplying less heat at night) and at special 
times of the week, etc. The controllers also allow to program the water temperature.
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Energy efficiency measures for buildings

Heating System In Latvia and other Baltic Countries many of the existing multifamily residential buildings are 
equipped with one-pipe heating systems without by-pass for flow control. These systems are 
often outdated and need substantial improvements. For renovating these systems there are 
two main options:

■  retrofit of the heating system using the same one pipe configuration, 

■  installation of a two-pipe system with horizontal heat distribution to the flats.

In most cases the retrofit of the heating system using a one-pipe configuration is recommend-
ed, because it enables good control and heat distribution with more affordable investment 
costs. The main limitation is metering, as individual heat metering by flats is not possible. 

Independently from the system configuration, when renovating a heating system all main dis-
tribution pipes in the basement and technical attic have to be insulated using ad-hoc technical 
insulation solutions. Then the system must include the installation of thermostatic radiators 
valves and suitable balancing valves for even temperature distribution throughout the building. 

Domestic Hot  
Water System

Several multifamily residential buildings in Baltic Countries are equipped with a centralised domestic 
hot water system. The circulation loop of these systems is also used for space heating of the bath-
room. The systems are often in rather poor technical conditions with substantial heat losses.
In a deep building renovation project there are several solutions: from retrofitting the system 
(replacing all distribution pipes, but using the same system configuration) to the full decommis-
sioning of the old system connection aiming to minimize the pipe diameters and length of the 
circulation loop. 

Ventilation Energy efficiency measures that allow to reduce the amount of outdoor air infiltration and 
further the regulation of the air exchange rate (i.e. recover energy from the heating and cooling 
system, investigate the possibilities of natural cooling, night cooling and heat).
Ventilation systems supply air to the space and extract polluted air from it. They are very impor-
tant, because proper ventilation avoids water condensation and mould formation.
The design and specification of a building ventilation system has a big impact on energy use. 
Sometimes natural ventilation provides the best solution, while in other cases mechanical 
ventilation with heat recovery is needed. This depends on building type, use and occupancy. 
The specific system suiting your building has to be decided by ventilation experts during energy 
auditing and project design; in particular looking at the different options ranging from a fully 
centralised balanced ventilation systems or a decentralised hybrid ventilation system. 

Management and 
Monitoring

Energy efficiency measures to reduce energy consumption through monitoring, measuring and 
regulating the building utilities (heating, ventilation, hot water systems) and regulating the 
room temperature and air flow, as well as a building energy management.

For achievement of the planned reduction in energy con-
sumption, it is most often necessary to combine measures 
from different groups.

Some of the energy efficiency measures (Table 1) can be 
implemented by municipalities and residents only at the 
building level, but some only individually, i.e. in apartments 
or municipal office spaces. In general, the implementation of 
EE measures in buildings is mainly connected to deep reno-
vation. Deep renovation is looking towards the full economic 
potential of energy efficiency and leads to remarkable energy 
savings. For some Baltics countries, the stock of multifamily 

residential buildings rapidly continues to deteriorate due 
to harsh weather conditions and the lack of proper mainte-
nance. The concept is also attractive for private investors. 

In a deep renovation all elements lead to:
■  Reduced energy consumption – less energy required 

per m2 heated;
■  Better temperature control – with potential optimiza-

tion of temperature in each room/heated space of the 
building or flat; 

■  Improved comfort and life conditions with a more 
suitable temperature and better indoor air quality;
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Box 2:  Energy management as a reduction of energy consumption with small investments

Energy management is an ongoing process based on a Plan-Do-Check-Act approach (Figure 5, [30]):
■  Plan: Define goals and an action plan to achieve results in line with energy policy;
■  Do: Implement the action plan;
■  Check: Monitor and conduct a process evaluation;
■  Act: Introduce measures to continuously improve the energy management system.

The implementation of EE meas-
ures in municipal buildings pro-
vides an opportunity not only to 
reduce energy fees, but also to 
increase the value of real estate 
in buildings. The implemen-
tation of this type of projects 
should also be considered as an 
informative measure for local 
residents at the regional level 
and a way to encourage energy 
users to implement energy 
efficiency measures. The estab-
lishment and implementation of 
an energy management system 
is especially recommended for 
organizations with energy-in-
tensive processes and increased 
GHG emissions. 

The simplest energy efficiency 
measure, which requires only 
a small investment, is energy 
management. It is a relatively 
easy measure to implement 
in the initial phase, which clearly outlines the next steps in saving energy. This can be implemented by any local 
government interested in reducing costs of heating and electricity.

Energy consumption management measures in the municipality start with data collection and analysis and contin-
ue with the planning, implementation and evaluation of energy efficiency measures. To achieve this with maxi-
mum return, an energy management program is required. The initial management of the energy consumption 
can be implemented without large capital investments, achieving energy savings of 10 – 20 % of the total energy 
consumption.

■  Improved health and better indoor quality favourable 
to decrease the risk of respiratory diseases which lead 
to savings in medical expenses;

■  Lower capital expenditure: a more efficient and 
well-insulated building will require less extraordinary 
maintenance and lower expenses for repairs;

■  Increase of the economic value of the asset;
■  Investigating options of recovering energy from heat 

and cooling (and water, etc.) 

Deep renovation is also a key aspect for the long-term 
preservation of a building.
 

Public building owners or tenants lack the technical back-
ground and expertise to select the appropriate energy 
efficiency solution in buildings. The challenge is to raise 
awareness of public building managers about the existin 
gap between the level of energy consumption and the 
level that could be reached, if a specific energy improve-
ment strategy would be applied. In most cases, this lack 
of expertise is also connected to a deficiency of methods 
for monitoring energy consumption and/or regulations of 
physical energy parameters.

 

Energy policy

Planning

Implementation and 
operation

Checking

Corrective and 
preventive action

Management review

Internal audit Monitoring and 
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Continual 
improvement

Continual 
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Figure 5: Plan-Do-Check-Act approach for municipality.
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2.4.2 | Financial and budget challenges 
Demonstrating the viability of an energy efficiency strat-
egy for building projects is generally challenging. Energy 
prices fluctuate over time and often there is no incentive 
for savings, if budgets are distributed on an annual basis. 
In case of buildings owned or rented by public authorities, 
where costs are matched by an operating budget, this can 
result in an unwillingness to reduce costs.

Local governments could have the problem that the 
entire planned energy efficiency strategy for the building 
stock cannot be directly financed from public funding. 
In this case there is a need to define priorities which 
might neglect parts of the energy efficiency investments. 
Moreover, local government could have a low capacity 
to leverage debt. This could happen due to restrictions 
imposed by regulatory frameworks.

Box 3: Energy Performance Contracting (EPC)  
[21] [22]

Energy Performance Contracting (EPC) is a mech-
anism whereby a contractor (an energy service 
company - ESCo) is engaged to improve the energy 
efficiency in a building. An ESCo is a natural or legal 
entity that delivers energy services and/or other 
energy efficiency improvement measures in a user’s 
facility or premises, and which accepts some degree 
of financial risk in doing so. The payment for the ser-
vices delivered is based (either wholly or in part) on 
the achievement of energy efficiency improvements 
and on the meeting of the other agreed perfor-
mance criteria [27].

The ESCo will guarantee energy savings covering all 
(or part of) the investment required for the reno-
vation works. Under this form of contract, the ESCo 
examines the building, evaluates the level of energy 
savings, and then provides a way how to implement 
the project. The key aspect of an EPC is that the 
ESCo guarantees the energy savings. If these savings 
are not reached, the ESCo will have to refund for 
the missed part and take actions to fix the problem 
using its own funds.

In any EPC the contracting rates that the ESCo will 
charge are clearly reported. These rates are based 
on the ESCo needs to cover the investment costs 
of the renovation works, the financial costs of the 
project, and also remuneration for operating and 
maintaining the measures implemented in the 
building. (More information in the ‘Act Now! Guide-
line Financing of Energy Efficiency Projects’, online 
learning platform actnow-baltic.eu/learning)

2.4.3 | Environmental challenges
Energy production is associated with air pollution, smog, 
climate change, degradation of ecosystems, water pollu-
tion and radioactive hazards, all of which lead to serious 
health and environmental impacts. Enabling retrofitting of 
buildings with new energy efficiency technologies plays a 
critical role for tackling climate change. 

Municipal or publicly owned buildings account for 12 % of 
the building area in the EU. Increasing energy efficiency in 
public buildings will have a positive influence on the over-
all environmental performance of the building sector by 
reducing a significant amount of CO2 [22]. Moreover, there 
will be a beneficial effect on improved inside air quality 
and comfort with a decrease of respiratory diseases. 

EU regulations have demonstrated to have an overall posi-
tive environmental impact with respect to energy efficien-
cy in buildings. First measures were addressed to typical 
buildings from the 1980s with an important frame offered 
by new national building codes.

2.4.4 | Legislative and institutional challenges
Lack of regulations 
A contradictory policy background might prevent the 
municipality’s ability to provide consistent regulations and 
standards to create the framework for supporting energy 
efficiency strategies. 

Limitation of institutional capacity 
Limitation of institutional capacities in municipalities - in 
terms of financial, human resources and budget - can be 
an obstacle for being able to establish a baseline informa-
tion necessary for the definition of consistent models to 
define the initial benchmarks. Moreover, limited expe-
rience can even increase the effort for the municipality 
to define, implement and further continue EE strategies 
or trigger new investments. Barriers among municipal 
departments might arise in terms of diverging goals com-
peting for funding. Lack of cooperation with the private 
sector or in establishing with private-public partnerships 
(PPP) might also affect the viability of municipal building 
efficiency measures.

In addition, the implementation of an EE strategy for pub-
lic buildings may have some legal, regulatory or institu-
tional side effects:  
municipal staff issues, absence of expertise about the en-
ergy management of building, lack of incentives because 
the energy tariffs are under a certain range of subsidies, 
difficult procurement processes in assigning an energy au-
dit or lack of a clear engagement strategy for stakeholders 
and Public Private Partnerships.   
(more information at the online learning platform act-
now-baltic.eu/learning) 

https://actnow-baltic.eu/learning/
https://actnow-baltic.eu/learning/
https://actnow-baltic.eu/learning/
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2.4.5 | Market and behavioural challenges 
Market obstacles  
In case of regions with low energy tariff or even subsidies 
for fossil fuel, this can prevent energy efficiency invest-
ments when the return of investment is not shown in a 
feasible time. 

Energy efficiency measures and strategies need to create 
synergy and cooperation with several stakeholders dealing 
with different priorities. Expertise providers like building 
companies, energy utilities, energy operators and ESCo often 
require an advance management capacity from the munici-
pality. For example, energy utilities could not support energy 
efficiency renovation, if they do not receive any compensa-
tion for promoting energy efficiency among their customers 
to cover a loss of income from the sale of energy.

Behavioural challenges  
Lack of energy efficiency consciousness is one of the 
main behavioural challenges. Raising awareness on the 
energy efficiency benefits among municipal employees 
and citizens is a key factor for a sustainable and sound 
implementation of an energy efficiency mechanism. This 
is related to the great impact that the habits of homeown-
ers and buildings have on the overall energy efficiency 
gains. Raising awareness of energy efficiency supports a 
more participatory decision-making process providing a 
favourable policy environment for setting more ambitious 
targets which can be implemented with more tailored 
energy efficiency policies and by also engaging the private 
sector. 

3 | Energy efficiency strategy for municipal buildings – Where to start

From the definition of the potential challenges and 
barriers (Chapter 2) that might undermine the described 
benefits it is essential for each municipality to define a 
long-term energy efficiency strategy for the building stock 
harmonized with the main national targets and goals set.

As supported by the revised EU Energy Performance 
of Buildings Directive (EPBD) and the Energy Efficiency 
Directive (EED) the key elements of the strategy should 
address:
■  Strengthen the long-term perspective of renovation 

and strategies,
■  Promote nearly zero-energy buildings,
■  Trigger the implementation of energy performance 

certificates,
■  Evaluate the monetarized benefits for health and 

well-being (air pollution), 
■  Strengthen the role of smart technologies in the build-

ing stock.

At national level well-set long-term visions exist for the 
building sector:
■  Denmark set already more than a decade ago the goal 

of fully phasing out fossil fuels in the energy and trans-
port sectors by 2050;

■  Estonia according to the National Energy and Climate 
Plan will renovate 170,000 m2 of buildings space in 
period 2021-2030 and achieve the reduction of the 
end-use energy savings by 14,500 GWh;

■  Finland’s Integrated Energy and Climate Plan foresees 
153 TWh total savings from energy efficiency meas-
ures in period 2021 - 2030;

■  Germany’s National Energy Efficiency Action Plan is on 
the way to achieve an almost climate neutral building 
stock by 2050; 

■  Latvia in its National Energy and Climate Plan 2021-2030 
will reduce total energy consumption by 20,500 GWh for 
the year 2030. This will be achieved by renovating 3% of 
total area of public buildings annually and reducing heat 
consumption in buildings by 100 KWh/m2 per year;

■  Polish National Energy and Climate Plan 2021-2030 
states that the expected targets are energy savings 
due to improving energy performance of buildings by 
43,500 MWh;

■  Sweden’s draft Integrated National Energy and Climate 
Plan sets targets for Sweden’s energy use to be  
50 percent more efficient by 2030 compared to 2005 
in terms of primary energy use in relation to gross 
domestic product; 

■  Russia’s Energy Strategy for the period up to 2030 
foresees increase in energy efficiency of buildings at 
least 50 percent in 2030 as compared to 2005, mainly 
by increased responsibility for irrational and inefficient 
use of energy by including requirements for energy 
efficiency.

A long term vision in the energy efficiency renovation 
strategies for buildings needs to consider the complexity 
of the specific urban system considering the overall dy-
namics that could be established for each specific compo-
nents of the “municipal structure” [23]. This means that, 
on the one hand, more extended benefits arising from 
energy saving renovations should be evaluated and, on 
the other, challenges and issues dealing for example with 
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the inertia of the building owners sector and the classic 
tenants barrier need to be tackled [19]. 

It is thus essential for the municipal planners to understand 
the overall benefits resulting from a certain energy efficien-
cy strategy taking a holistic approach. They have to include 
an overall assessment of the emissions reductions and con-
sider consequences for the environmental, human health 
and economics gains. Figure 6 (adapted from [18]) shows a 
circular approach with the main steps for this process [18].

Policy Planning 
and Evaluation 

Process

• Quantify multiple 
benefits achieved to 
fully evaluate 
impacts of projects, 
policies, or programs 
implemented

• Promote benefits

• Quantify multiple 
benefits of 
options under 
consideration to 
identify those 
with greatest 
potential benefits

Set or revise goals

Design and 
compare options 

to meet goals

Implement projects, policies, or 
programs

Evaluate impacts 
relative to goals

Figure 6: Policy, planning, and evaluation process for multiple benefits of energy efficiency.

This approach describes the steps to support the munici-
pality planners to:
■  Rank the main opportunities to improve the energy 

efficiency strategy for buildings considering a holistic 
evaluation (i.e. environment, health, energy system 
and building stock, and the economic perspective);

■  Define a portfolio of energy efficiency strategies and/
or renewable energy initiatives, including the non-en-
ergy benefits;

■  Reach multiple goals in a more viable, sustainable and 
feasible way.
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Figure 7: Example holistic approach for addressing policy measure to specific barriers.

It is important to customize a tailored response to identi-
fied barriers affecting buildings stock sectors. In this case 
the evaluation of strategic mechanisms and policies might 
result in a set of measures which involve different target 
groups (e.g. building categories, ownership and tenures). 
The report “Energy Efficiency: A Compelling Global Re-
source” [19] highlights the key role of having a constant 
assessment of the barriers in order to identify the correct 
strategic solutions in the shorter timeframe. This example 
of a holistic approach of EE strategies and policy develop-
ment is depicted in Figure 7 (adapted from [19]):

Figure 8 (adapted from [18]) presents a framework for 
quantifying the multiple benefits of energy efficiency in-
cluding also renewable energy. This can be adapted to en-
ergy efficiency improvements in buildings. The key points 
for the analysis of the benefits, which a decision-making 
public body should consider are:
■  Understand and define the real goal and scope of the 

analysis;
■  Define the EE goals and the set of potential strategies, 

policies and/or activities to be evaluated;
■  Identify the benefits that depend on the identified 

goal and scope of the analysis;

■  Define the level of precision of the benefit assessment. 
Several benefits can be assessed using basic ore more 
complex and detailed methods;

■  Define the actual capacity to perform the analysis 
in terms of financial and staff resources or external 
expertise;

■  Understand and define the available data and informa-
tion;

■  Define the perspective of the analysis, i.e. retro- or fu-
ture-perspective. Benefits assessment from an existing 
program (i.e. retrospective view) brings less uncertain-
ty than a future perspective benefits assessment.
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Policy Planning 
and Evaluation 

process

Select Energy Efficiency or Renewable Energy 
Policy, Project, or Program to Analyze

Step 1

Step 2
Has the 

program been 
implemented?

Quantify 
ACTUAL EE 

savings or RE 
generation

Quantify 
EXPECTED EE 
savings or RE 
generation

NoYes

What benefits 
do you want 
to quantify?

Step 3

Step 4

ECONOMIC

Criteria air pollutant 
and/or GHG 

emission reduction

Secondary 
electricity system 

benefits

Primary electricity 
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Air Quantify 
changes
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Direct 
economic 
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Indirect 
economic 
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ELECTRICITY 
SYSTEM

Use Benefits Information to Assess Performance, 
Compare options, and Support Informed Decision-making

Set or revise goals

Design and 
compare options 

to meet goals
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Evaluate impacts 
relative to goals

process

EMISSIONS 
AND HEALTH

Figure 8: Energy Efficiency Strategy for Building: example of the evaluation process for the application of a holistic 
approach for benefit assessment.
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4 | How to develop an energy efficiency strategy for the  
 municipal building stock

This section presents the implementation of the concept 
developed within the Act Now! project to improve energy 
efficiency in municipal buildings. The key step for the 
selection of a tailored energy efficient strategy is the defi-
nition of a specific Capacity Building Scheme for each mu-
nicipality (Figure 9). This holistic and innovative approach 
takes the mobilization of a capacity building action plan 
into account, which is rooted on the existing capacities 
of a municipality in terms of investments, Public-Private 
Partnerships, stakeholders’ engagement and technological 
innovation diffusion.  
(more in ‘Act Now! Manual From SEAP to Investment’; 
‘Act Now! Guideline Public Private Partnership’, ‘Act Now! 
Guideline Financing of Energy Efficiency Projects’, online 
learning platform actnow-baltic.eu/learning)

The following main steps have been identified as main 
components of this concept:
1. Identification of needs through the implementation 

of a Capacity Building Scheme in order to improve 
the energy management system and increase energy 
efficiency in buildings;

Box 4:   What is the Covenant of Mayors initiative? What is SEAP and SECAP? [28] [29] [30]

Covenant of Mayors (CoM). In 2008, the European Commission launched the first - and to date the most ambi-
tious - initiative targeting local and subnational authorities to lead climate and energy action. The Covenant of 
Mayors for Climate and Energy is the mainstream European voluntary movement involving local authorities in the 
development and implementation of sustainable energy and climate policies. 

Sustainable Energy Action Plan (SEAP). SEAP is the implementation tool for signatories that joined the Covenant 
of Mayors before October 2015. The action plan aims to reduce GHG emissions by at least 20% by 2020. The SEAP 
document describes concrete actions, responsibilities and timing to achieve the local authority’s long-term energy 
consumption and CO2 emissions reduction targets for a certain geographical area.

Sustainable Energy and Climate Action Plan (SECAP). SECAP is the current implementation tool for signatories of 
the CoM. This action plan aims to reduce GHG emissions by at least 40% by 2030, adapt to the impacts of climate 
change and alleviate energy poverty [https://eumayors.eu/support/faq.html].

Nowadays signatories of the CoM, targeted on emissions-reduction, are updating their current SEAPs to SECAPs 
by including new emissions-reduction targets and timeframes and integrating climate adaptation measures. Since 
2015, the Signatories were asked to prepare, implement, monitor and report on SECAPs on the following major 
components:
■  A framework to reduce CO2 and other GHG emissions by at least 40% by 2030;
■  A strategy to adapt to the impacts of climate change affecting the area;
■  A comprehensive local action plan bringing together the above streams by outlining integrated measures, clear 

responsibilities, financing, etc. to achieve them;
■  Clear monitoring and reporting plans to ensure effective implementation.

2. Definition of a specific working group deemed Local Ener-
gy Efficiency Group (LEEG) (see the Act Now! Manual);

3. Assessment of the current situation in order to create 
a baseline scenario based on historical data (i.e. data 
collection);

4. Definition of the actual EE municipal personnel ca-
pacity and related main gaps towards setting clear EE 
targets for municipal buildings;

5. Definition of a tailored list of EE measures within the 
municipal building sector and prioritization of the 
potential capacity building measures;

6. Definition of a Capacity building scheme strategy 
considering several aspects: effect on the actual SEAP/
SECAP (Box 4) or other type of municipality energy 
plan, reorganization of the municipal decision-making 
process including the possibility of integrating the 
established LEEG, strengthening of PPP, increasing 
technological knowledge capacity within the munici-
pality management staff, stakeholder’s engagement;

7. Evaluation of the potential financial and PPP capacities 
of the municipality 

8. Monitoring (and re-evaluation).

https://actnow-baltic.eu/learning/
https://eumayors.eu/support/faq.html
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Figure 9 depicts the algorithm of the Act Now! methodol-
ogy for defining a proper and tailored municipal capacity 
building scheme (CBS). More details can be found in the 
Act Now! Manual and the other Guidelines.

 

1. Energy Efficiency 
and Energy Plans: 

ACTUAL 
SITUATION 

Definition of the 
actual EE 

Municipality 
Capacity

2. LEEG Definition 3. Assess the current 
situation

Data/info 
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List of the EE 
measures

5. SWOT Analysis

Prioritized Capacity 
Building Measures 

4. Identification of 
the main Capacity 

Gaps

6. CAPACITY 
BUILDING SCHEMES

Private-Public 
Partnership (PPP)Investment

7. Implementation

8. Monitoring

IMPROVEMENTS ?
YES

NO

EE in private 
building sector

Local stakeholders

Figure 9: Act Now! project practical approach to implement municipal building energy efficiency measures.

4.1 | Initial step
The first step towards the implementation of more 
optimized and strategic local energy planning for energy 
efficiency in the building stock in municipalities is the imple-
mentation of a consistent method better identifying gaps 
and subsequently developing a tailored strategy for energy 
efficiency measures. It is essential for the municipality to 
understand where the main gaps are in order to prioritize 
the improvement strategies. The potential gaps can be 
identified using the Act Now! methodology. Key issues are: 
■  Are clear and ambitious targets set for the EE strategy 

in municipal buildings (eventually included in a SEAP 
and/or SECAP)?

■  Is an Energy Management System (EnMS) in place? 
Are resources available, including financial.

■  Is there cooperation among municipalities with a third 
investment party (i.e. ESCo)?

■  Is there opportunity for cooperation between indus-
try-academia-government and for creating an inno-
vation diffusion able to trigger even more benefits to 
municipalities, i.e. by exploiting and application of new 
energy efficient technologies? 

■  Is a harmonized policy planning on an inter-depart-
mental level and with an inter-municipal view en-
sured? 

■  Is there lack of expertise within the municipality which 
can be better provided with stakeholder engagement 
and technical cooperation?

■  Is there a lack of cooperation with experts and/or 
academia for unlocking peer learning programmes 
and better dissemination of best practices (e.g. energy 
management), and which might finally raise awareness 
and strengthen a more conscious perception of the 
energy use habits?
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4.2 | How to form a Local Energy Efficiency working 
group (LEEG)

According to the Act Now! project methodology in order 
to have a holistic approach on strategic planning for 
municipal building efficiency it is mandatory to establish 
a Local Energy Efficiency Group (LEEG) in order to have 
an optimal interface both among the different municipal 
departments and the local stakeholders involving energy 
facilities operators, energy efficiency experts and potential 
investors. This is a key step in order to facilitate better pri-
oritization of funding opportunities and to have facilitated 
access to external funding for energy efficiency measures 
in municipal buildings. The LEEG is the best fit to provide 
a foundation upon which policy planning can be more 
effectively implemented taking into account inter- and 
intra-departmental, inter- and intra-municipal cooperation 
and stakeholders’ engagement.

The LEEG it might function as an advisory board and/
or as a body providing expertise and support among the 
municipal departments, the municipal agencies and the 
local stakeholders and main key actors. Creating such a 
group will be the main driver of building capacity within 
the municipality and will trigger long term solution and 
attract financing.

The ‘Act Now! Manual ‘From SEAP to investment’ (act-
now-baltic.eu/learning) offers a detailed description from 
the municipalities involved in the project. 

4.3 | How to make a baseline scenario
A key step that the local government needs to address, is 
whether a baseline exists (i.e. historical data) for estimat-
ing energy efficiency benefits in the municipal buildings 
stock. A baseline is needed for identifying the potential 
opportunities for energy efficiency improvements and 
instruments to be implemented within a more consistent 
and sustainable energy efficiency strategy. If a munic-
ipality does not have a baseline it would be pertinent 
to acquire data that can be collected directly from the 
municipality or supported by other data providers like the 
Central Statistical Bureau, relevant stakeholders or energy 
utility operators.

The aim for the municipality is to assess a baseline sce-
nario for the energy performance of municipal buildings 
in order to select the most suitable strategy. Therefore, 
systematic data collection and a reliable way of defining 
the initial capacity of the municipality are needed to:
■  prioritise key actions and policies to optimize energy 

efficiency in buildings,
■  set ambitious but viable targets and
■  link the overall strategy with a more holistic approach 

which also considers setting specific municipal-level 
climate goals.

The paper [24] provides support for municipalities to select 
proper tools among a wide range of sources for energy 
efficiency in buildings. Data collection and a more synergetic 
dialog among each municipal department are essential for 
defining a consistent benchmarking of the municipality’s 
facilities and acquire energy performance data for every 
municipal building. Benchmarking allows to analyse the per-
formance of buildings over time. This will identify spots with 
higher energy intensity and consequently enables tailored 
actions for the improvement of the building performance. 

4.4 | How to define the main gaps in order to define 
specific targets

Once the baseline is established, it is important to de-
termine the most important barriers to energy efficiency 
improvements. Barriers to energy efficiency are local and 
thus vary widely in different municipalities. In Act Now! 
this part of the process was mainly implemented using 
three main steps (Figure 10):
1. A questionnaire to identify the state-of-the-art of 

energy management and strategies in municipalities;
2. An excel-based capacity self-assessment;
3. A SWOT analysis based on an Excel tool for prioritizing 

specific actions.

All tools are available as learning material on the Act Now! 
learning platform (actnow-baltic.eu/learning/tools) and 
also described in the Manual.

Box 5:  Capacity Assessment approach in Act Now!

Within the Act Now! project, a specific step for 
the evaluation of the initial municipal capacity to 
improve EE in the building stock has also been 
supported by the development of an Initial capacity 
assessment tool. This tool is based on a methodol-
ogy based on four main parts:
■  Definition of a customized questionnaire iden-

tifying needs and gaps within the field of an 
Energy Management System (EnMs) and energy 
efficiency;

■  Conducting a SWOT analysis for clear identifica-
tion of key priorities for the implementation of 
Capacity Building Schemes; 

■  Definition of a quantitative self-assessment 
tool to be merged with the SWOT analysis for 
the definition of the strategic plan for capacity 
building schemes in EnMs and an energy effi-
ciency in municipalities;

■  Definition and implementation of customized 
strategies and schemes for improving capacity 
building.

(‘Act Now! Manual From SEAP to Investment’, on-
line learning platform actnow-baltic.eu/learning)

https://actnow-baltic.eu/learning/
https://actnow-baltic.eu/learning/
https://actnow-baltic.eu/learning/tools
https://actnow-baltic.eu/learning/
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Figure 10: Act Now! methodology for assessing capacity gaps in municipalities.
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Figure 11: Five steps for the definition of a tailored capacity assessment.

Several examples from Act Now! municipalities show the 
success of implementing clear set targets within EE Strat-
egies and Action Plans for buildings. This process, imple-
mented by aid of a capacity self-assessment methodology, 
it consists of five strategic phases:
1. Assessment of the present capacity: Where we are now?
2. Definition of the desired state/ future vision: What do 

we want to achieve?
3. Comparison of the present situation and future 

desired state, identification of capacity gaps, planning 

strategies and actions to fill these gaps and achieve 
desired goals: How do we get there?

4. Implementation of capacity building measures: What 
actions do we take?

5. Monitoring and evaluation to feed-back experiences 
into the planning phase: How do we stay there?

Based on the five steps a schematic representation of the 
methodology for the capacity self-assessment is present-
ed in Figure 11, adapted from [25]) 
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A detailed description of the Capacity Assessment tool is 
given in the Act Now! Manual and in the training mate-
rial within the web-based training programme of the Act 
Now! project.

Box 6: Extract of one aspect from the Capacity Assessment tool in Act Now!

The self-assessment tool considers requirements for developing effective systems and processes in the  
organizations to improve the energy performance according to the ISO 500001 energy management standard.
The capacity evaluation criteria are grouped under six macro-dimensions as shown in Figure 12.

Each macro-dimension contains a number of criteria to evaluate the existing capacity. 

 

Figure 12: Macro-dimensions for capacity evaluation.

4.5 | How to select and prioritize energy efficiency 
measures for the municipality building stock 

The next steps are to design a selected strategy and to 
ensure its harmonization with the strategic policy instru-
ments. The prioritisation of key actions and policies for 
optimizing energy efficiency in buildings is essential to al-
locate and more effectively mobilize municipality resourc-
es and capacities to reach the target. 

These steps are described in the ‘Act Now! Guideline 
Identification of Most Effective Energy Efficiency Meas-
ures’ and the Manual. 

4.6 | How to make and implement a Capacity Building 
Scheme strategy 

The definition of a Capacity Building Scheme (CBS) strategy 
is necessary to help reorganize municipal building efficiency 
into urban planning and at the same time provide more sta-
bility at political level to eventually attract potential inves-
tors. Moreover, a tailored CBS strategy will also support the 
achievement of the given climate goals. This section of the 
guideline reports the main key aspects to be considered.

Within the project Act Now! several key areas have been 
identified from the implementation of the self-assessment 
tool and the SWOT analysis covering several fields that 
can be summarized in the following main areas:
■  Renewed or new SEAP/SECAP in the municipality;
■  Implementation of an Improved Energy Management 

system (e.g. proposal of smart metering systems);
■  Strategic reorganization of the municipal decision 

making process related to energy efficiency strategies;
■  Diffusion of technological innovation to support for 

cooperation among municipalities, academia and local 
stakeholders;

■  Strengthen local stakeholder engagement;
■  Strengthening PPP and links with energy efficiency in 

the private building sector (‘Act Now! Guideline Public 
Private Partnership’, actnow-baltic.eu/learning);

■  Promote behavioural change and raise awareness;
■  Training of municipal employees.

https://actnow-baltic.eu/learning/
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Box 7:   Best case practice - Municipality of Gulbene (Latvia): A Capacity Building Scheme focused on SECAP 

Summary: The final version of the “capacity self-assessment tool” from Gulbene municipality was analysed by coach-
ing and expert partners within the Act Now! project, namely Riga Technical University (RTU).
Each capacity dimension has been discussed within the tandem of the municipality and the coaching expert part-
ner in order to create a more consistent capacity building action plan. The main outcome as result of this process 
focused on the creation of optimal synergies among the municipal staff, the formed LEEG (local energy efficiency 
group) and the coaching expert partner. According to the Capacity Self-Assessment Tool outputs, the definition of 
the CBS focused on the following main capacity dimensions: Commitment & Management, Energy Planning, Imple-
mentation, Resources and Infrastructure.

Results: All main gaps and critical issues identified from the implementation of the tool are reported in the following 
table as a summary including the overall score on a normalized scale 1-10 (Table 2).
 
Table 2: Self-assessment tool output for Gulbene municipality.
 

Specific critical issues have been identified in the following sub-indicators: Management and commitments; Com-
munication; Checking and management review. Constraints are also evident in: Operational control, Target setting, 
Documentation and Competence, Training and Awareness.

The tailored action plan with the definition of an optimal Capacity Building Scheme has been defined considering the 
following main steps: 
1. Development of an energy strategy based on SEAP approach and the implementation of a non-certified (at least 

in the first phase) Energy Management System (EnMS) in line with the requirements from the ISO 50001;  
2. Definition of key roles of the LEEG and the interaction with the municipal management staff;
3. Definition of a specific action plan for increasing competence, training and awareness of the municipal manage-

ment staff and the LEEG.
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This was implemented in 6 workshops, the structure of which is shown below:

Success vs drawback: a tailored action plan with the definition of an optimal Capacity Building Scheme has been 
defined considering a synergetic approach among the municipality management staff, the established LEEG and the 
coaching expert partner (RTU). The general scheme is reported in Figure 13   below:

At this stage local stakeholders were not engaged.

Transferable value: The tandem approach and the synergy among Gulbene Municipal staff, the coaching expert 
partner RTU and the LEEG was the essential part for the development of a SECAP in Gulbene municipality. A tailored 
capacity building action plan implemented through a framework of 6 workshops was essential to create the basis for 
a proper knowledge transfer and a more participating decision-making process within the municipality. The estab-
lished LEEG was included in the major decisions on municipal energy efficiency policy in the building sector.

This approach can be applied for municipalities that want to develop a new SECAP in place on an existing energy 
plan. Moreover, it can provide the grounds to facilitate the exchange of strategic planning in terms of creating syner-
gy with experts and/or academia in order to promote sustainable and integrated planning. 
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Figure 13:  Act Now! approach for CBS implementation in Gulbene.
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With the identification of the most effective energy 
efficiency measure(s) completed, it is time to clarify the 
way how to provide the optimal financing opportunity and 
scheme.  
[For further information see the ‘Act Now! Guideline 
Financing of Energy Efficiency Projects’ and the ‘Act Now! 
Manual From SEAP to Investment’].

Policy practices for energy efficiency improvement in 
buildings, existing in various locations, and lessons learnt 
can also be an important source of information for policy 
design in certain municipalities.

4.7 | Importance of monitoring 
Looking at the energy management definition (Box 1) it 
is finally time to close the loop of the proposed meth-
odology for the evaluation of the effects of the selected 
CBS scheme. The use of the proposed self-assessment 
tool should be considered and compared to the baseline 
assessment.

In order to ensure that there is progress towards higher 
levels of energy efficiency is taking place, the impact of 
the implemented policy needs monitoring in the frame-
work of a proper Energy Management system. 

For an energy efficiency strategy for buildings tools based 
on inventories, scenarios and indicators can be considered 
in order to establish the most relevant framework for 
tracking and reporting the progress on energy efficiency 
improvement.
 

5 | Next steps

Based on the concept proposed in this guideline, once the 
energy efficiency strategy for buildings has been identi-
fied, the next stage is to understand the applicability and 
harmonization of this strategy. This includes the identifi-
cation of the most effective energy efficiency measures to 
be implemented on an existing action plan and to further 
evaluate the financing opportunities as outlined in the 
other Act Now! guidelines.
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