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Efficient use of energy 
resources (energy 
efficiency) – achievement of 
economically sound efficiency 
of use of energy resources in 
the context of the current level 
of engineering and technology 
development as well as com-
pli  ance with environment 
protection requirements.

Energy certificate 
(passport) – a document 
ref ec ting the energy resources 
consumption balance, efficiency 
para meters in terms of energy 
resources use within the frame-
work of business activities of an 
entity, energy saving potential 
as well as data on energy saving 
activities.

Energy consumption – con-
sump tion of energy resources 
by consumers, individual 
entrepreneurs, and legal 
entities for their internal needs 
independent of their form of 
incorporation.

Energy efficiency indicator – 
an absolute or specific value of 
consumption or loss of energy 
resources for any-purpose pro-
ducts set by national standards, 
entities’ standards, and voluntary 
certification systems. 

Energy resource – energy 
car rier which is being currently 
used or may be used beneficially 
in the future.

Energy saving – implementa-
tion of legal, organizational, 
scien tific, production, technical 
and economic measures aimed at 
efficient use of energy resources 
and involvement of RES in busi-
ness activities.

Energy saving project – a set 
of works and (or) services which 
performance would enable 
savings of monetary funds via 
efficient use of energy resources.

Energy servicing company – 
a legal entity providing services 
and (or) performing works on the 
basis of contracts for imple men-
tation of energy saving projects.

Energy supplying company – 
an entity which sells generated 
or procured electric and (or) 
thermal energy to consumers.

Energy survey – a survey 
of consumers and producers 
of energy resources with the 
purpose of establishing efficiency 
parameters of energy resources 
generation, distribution 
and use as well as energy saving 
poten tial and development 
of economically sound measures 
aimed at their improvement.

Financial and economic 
mechanisms – in this metho-
dol ogy the term means proven 
patterns of attracting and 
re pay  ing financial resources for 
implementation of energy saving 
programs.

Fuel and energy balance 
(FEB) – a system of indicators 
refecting a qualitative ratio 
bet ween generation (supply) and 
consumption of energy resources 
in the country, region, area.

Heating degree-days 
(HDD) – a universal indicator 
which characterizes the climate 
severity level; it is a basic calcu-
lation value to identify heat 
transfer resistance of facilities; 
it indirectly characterizes the 
energy consumption level 
required for maintenance of 
comfort parameters. 

Region – in this methodology 
the term means a part of a ter-
ritory of the country within the 
borders set in compliance with 
a dominant feature; most often, 
jurisdiction of regional or local 
authorities is accepted as such 
a feature (the administrative-
territorial border).

RES – renewable energy sources.

State energy saving policy  – 
legal, organizational, financial 
and economic regulation of 
activities in the field of energy 
saving.

 

Terms and Definitions
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This practical methodology is the outcome of several years of work by a handful of experts in 
the development of regional and municipal energy saving programs. This document presents 
the principles and methods for the development of regional energy efficiency programs within 
various sectors based on the Russian economy examples. In addition, the methodology offers the 
principles and experiences of similar program from other countries.

One of the key advantages of a comprehensive regional energy saving and energy efficiency 
improvement program is that such programs offer a platform for an energy efficient regional 
development strategy. Further, the combination of these regional strategies helps form an overall 
state strategy and improved energy efficiency boosts economic development in each region and, 
consequently, across the country as a whole.

The presented methodology is one of many possible options for a program development, and 
should by no means be treated as the only one.

Main Conclusions

Comprehensive regional energy saving and energy 

efficiency improvement program is a basis for the regional 

energy long-term security and is a platform for an energy 

efficient regional development strategy

Program Types 

The following types of programs may be singled out depend-
ing on issues with regional energy supply and energy saving 
potential:

1. Programs required by federal or local legislation.

2.  Investment programs with limitations, based on prior-
ity and availability of financial resources.

3.  Programs focused on certain areas, such as coordina-
tion of energy savings by end consumers.

4.  Programs addressing specific issues, targeting key 
regional goals such as energy security, abandoning ex-
pensive fuels, or increasing use of renewable and local 
energy sources.

In practice, the programs may be combined and integrat-
ed. The main objective is to ensure the program refects the 
overall energy strategy. Thus, program type should be chosen 
as early as possible.

Energy saving is not an isolated 

process; it should be viewed 

only in connection with other 

processes involved in the 

development of cities, regions 

and countries
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General Algorithm of Regional Energy 
Saving Program Development

The energy saving and energy efficiency improvement program 
development process has six main stages:

Stage 1. Collect initial data, define a program format.

Review and compare identified regional specifics and define 
the program type: the first stage enables developers to create 
an accurate picture of issues related to regional energy supply 
efficiency.

Stage 2. Develop a regional fuel and energy balance, 
define energy saving potential and energy reserves across 
the economy.

Prepare a regional fuel and energy balance and evaluate energy 
saving potential in all sectors of the regional economy.

Stage 3. Select priority areas of energy saving, develop a 
program structure.

Develop an energy saving program concept (i.e., devising a 
program structure on the basis of priority energy saving and 
energy efficiency improvement choices).

Stage 4. Select main program activities to achieve priori-
ties, select most efficient activities and align them with 
each other.

Choose the most efficient and fast-track activities among all 
program actions. 

Stage 5. Select motivation mechanisms to help imple-
ment technical measures.

Develop the final, comprehensive regional energy saving 
program, which will define required motivational mechanisms 
depending on regional specifics.

Stage 6. Monitor energy saving and energy efficiency 
improvement programs during their development and 
implementation.

Within the framework of the regional energy saving program, 
monitor energy consumption parameters. 

Thus, an efficient comprehensive energy saving program 
enables:

• a comprehensive picture of energy saving potential in the 
region, costs for fulfillment of this potential and expected 
monetary savings as a result;

• comprehensive monitoring of energy consumption in the 
region (various corrective measures will be evaluated in 
parallel).

Program Implementation

The implementation of a comprehensive energy saving and 
energy efficiency improvement program will primarily enable: 
improvement of energy security, a decrease in energy inten-
sity in the regional GDP, avoidance of additional costs and the 
saving of regional internal and borrowed funds.

The state energy saving policy, which involves a balanced 
system of measures, is implemented in several stages – during 
which a set of motivational mechanisms gradually emerge. 
Rigid prohibitive mechanisms prevail in the early stages (re-
quirements, standards, rules), while as they are introduced and 
a new institutional environment is created, softer mechanisms 
(privileges, outreach activities, etc.) may be added.

The creation of an efficient regional energy infrastructure that 
supports sustainable regional changes (for example, the con-
struction and demolition of housing, industrial plants, etc.) 
is crucial, and requires an efficient system of regional energy 
management. Such a system should be the result of a consis-
tent, balanced energy saving policy that complies with the 
specific needs and strategic objectives of the region. Indeed, 
its creation is one of the objectives of energy saving program 
development.

The presented methodology attempts to combine international 
practices and Russian experience with energy saving programs 
in an effort to present general practical principles and methods 
for the development of regional energy saving programs.

MAIn ConClUSIonS

Comprehensive regional energy 

saving programs is a key for 

the establishment of the entire 

country energy strategy
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The experience of Russia and a number of other countries shows that actions and objectives 
should be specific to each region and priorities should be determined by local specifics.

Energy saving may be viewed as a means to improve reliability of energy supply, especially in 
large cities that experience energy capacity problems during peak periods. Energy saving is not 
an isolated process; it should be viewed only in connection with other processes involved in the 
development of cities, regions and countries.

The era of inexpensive hydrocarbons has passed; for many countries it ended with the global 
energy crises of the 1970's. In recent decades many developed countries – which import the bulk 
of natural fuels – launched energy efficiency improvement activities in various sectors of their 
economies as well as measures aimed at energy and resource saving at the regional and national 
levels. Most such programs continue to this day. 

What is the purpose of a comprehensive energy saving and energy efficiency improvement 
program? First of all, it seeks to establish an accurate picture of the situation in regards to energy 
consumption – without any distortion. Further, it provides a summary of the territory’s current 
consumption of fuel, thermal power, electricity and water in various sectors, which gives policy-
makers a clear understanding of the situation and enables easy identification of priorities.

However, the implementation of such a program requires a significant financial investment as 
well as commitment from the state, which would in the end be compensated via the program 
results. As a rule, the higher the price of fuel and energy resources in the region, the shorter the 
payback period of an energy saving activity. Therefore, energy saving is often the cheapest energy 
resource in energy dependent countries. For instance Russia, taking into account its reserves 
of primary fuel resources, is a striking example of a country for which energy dependency will 
never be a problem. But at the same time energy saving and energy efficiency improvement issues 
remain an urgent and critical need.

The great diversity of regions and situations in the world requires the use of review methods and 
specifically adapted models during the development of energy saving programs. Regions, both in 
Russia and in other countries, are characterized by not only quantitative parameters (population, 
territory, consumption of fuel and energy resources, industrial production structure), but also by 
qualitative characteristics. Recognizing the need for implementation of comprehensive energy 
saving and energy efficiency improvement programs, regions today often encounter problems 
related to their practical development and (and this is characteristic for Russia) the lack of an 
effective methodology.

The objective of this methodology is to present such a practical-level methodology.

Energy saving actions and 

objectives should be specific to 

each region and priorities  

should be determined by local 

specifics

Introduction
The goal of this methodology is to present a practical 

algorithm of creating regional energy saving programs
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Energy Saving Programs  
as Basis for Regional  
Energy Efficiency

Energy saving is often seen as independent from main 

regional development programs, but in reality it is an 

integral part, and often a basic element, of regional 

development as a whole

Energy saving is often seen as independent from main regional development programs, but in 
reality it is an integral part, and often a basic element, of regional development as a whole. The 
integration of energy saving within the general regional development policy should be carried 
out as follows (Figure 1):

• develop an energy saving program aligned in terms of its objectives and tasks with the 
general regional development context;

• perform design activities to support the implementation of the developed set of program 
activities and mechanisms;

• implement technical solutions stimulating regulatory, financial and economic mechanisms;

• monitor energy efficiency outcomes;

• review the obtained results and adjust the program based on the review.

The recent energy efficiency policies of Sweden and Canada 
are good examples of consistent energy efficiency improve-
ments.

The current energy policy of Canada is based on 
market principles. It is focused on the sustainable de-
velopment and not limited (as in the past) to energy 
generation and consumption. Rather, energy saving 
in Canada is considered in two interrelated spheres: 
conservation of mineral energy resources and efficient 
use of energy.

Officials developed and adopted several special federal 
regulatory acts aimed at conserving mineral energy 
resources. In addition to federal laws, local officials 
adopted energy efficiency legislation at the regional 
and provincial levels. 

In 2005, the Swedish Government set a new program 
objective: to eliminate the country’s dependence on 
carbon-based fuels by 2020. A national program to 
overcome oil dependence was presented by the Swedish 
Government in October 2005. It focuses on RES, 
transport and centralized heat supply, and includes:

• Tax benefits for industry in case of replacement of 
oil with other types of fuel to encourage conversion 
from oil heating to RES-based heating;

• Increase in the volume of RES, to ensure renewable 
fuels become the basis of the entire energy supply;

• Activities aimed at using RES in the transport 
sector;

• Scientific research in RES;

• Continuous investment in centralized heat supply 
and clear financial stimuli for the use of biofuel 
and environmentally friendly heating in cases 
when they are economically sound.

Figure 1. Regional energy saving policy implementation pattern

Program development

Design

Monitoring

Program adjustment Implementation
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The specific strategic objectives and tasks of regional develop-
ment and the challenges of each unique energy system deter-
mine the actions, goals and correspondingly the type of energy 
saving program to be used. 

Several types of energy saving programs may be singled out 
(Figure 2):

• Programs required by federal or local legislation.

• Investment programs with limitations, based on priority 
and availability of financial resources.

• Programs focused on certain areas, such as coordination of 
energy savings by end consumers.

As of 2010, over 600 energy saving programs have been de-
veloped in 78 regions of the Russian Federation, including: 
50 regional programs, 93 programs for individual sectors of 
the economy (fuel and energy complex, housing and utility 
sector, education, etc.) and 462 municipal and city programs. 
However, some of their achievements were overshadowed 
during a comprehensive evaluation of the reduction in energy 
intensity of the Regional Domestic Product and Russia’s GDP. 
One of the reasons for this is that a systematic, comprehensive 
approach was not applied when developing these programs. 
Such an approach would provide a complete picture of the re-
gion's energy efficiency and energy saving potential.

• Programs addressing specific issues, targeting key regional 
goals such as energy security, abandoning expensive fuels, 
and increased use of renewable and local energy sources.

In practice, the programs may be combined and integrated. 
The main objective is to ensure the program refects the overall 
energy strategy. Thus, program type should be chosen as early 
as possible.

The program can be devised as a set of mechanisms and proj-
ects in various sectors and sub-sectors of the economy, taking 
into account their interconnection and applicability. Almost 
like Lego bricks, these blocks can be plugged in as needed. 
Mechanism selection is guided mainly by local specifics and 
relevant energy issues.

Figure 2. Provisional distribution of energy saving programs by type

EnERgy SAvIng PRogRAMS AS BASIS FoR REgIonAl EnERgy EFFICIEnCy

Provisional Distribution of Energy Saving Programs by Type 

Program objective: 

compliance with  federal 
legislation  

Program objective: 

optimally efficient resource 
development 

Program objective: 

balanced development 
of energy sources and 

consumers

Program objective: 

resolution of key energy 
security and regional 
development issues

Programs required by 
legislation

Investment programs with 
limitations

Programs focused on certain 
areas

Programs addressing specific 
issues

The energy saving program can 

be devised as a set of mechanisms 

and projects in various sectors 

and sub-sectors of the economy, 

taking into account their 

interconnection and applicability
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The energy saving program development process includes several key aspects that determine 
program structure: program objectives and tasks, regional specifics, the development history of 
the region's energy infrastructure, and the region's energy challenges and strategic objectives. 

The energy saving and energy efficiency improvement program is implemented in six major 
stages (Figure 3):

1. Collect initial data, define a program format.

2.  Develop a regional fuel and energy balance, define energy saving potential and energy 
reserves across the economy.

3. Select priority areas of energy saving, develop a program structure.

4.  Select efficient technical solutions aimed at energy saving and energy efficiency 
improvement and align them with each other.

5.  Select motivation mechanisms to implement technical measures in the field of energy 
saving and energy efficiency improvement.

6.  Monitor energy saving and energy efficiency improvement programs during their 
development and implementation.

Each stage should result in a specific outcome, but the stages 
can occur simultaneously and can overlap. For example, when 
the first stage is half completed, providing an initial under-
standing of the region, the identification of energy saving po-
tential – stage 2 – can begin. 

General Algorithm of Regional 
Energy Saving Program  
Development

Each stage of the regional energy saving program 

development has its specific outcome. However, there are 

no distinguished boundaries among those stages: they can 

occur simultaneously and can overlap

Figure 3. Stages of regional energy saving program development

Stage 1

Collect initial data, define a program 
format

Stage outcome: organized set of data on 
the region

Stage 2

Develop a regional fuel and energy balance, 
define energy saving potential and energy 
reserves across the economy

Stage outcome:  A set of regional 
balances, structure of energy saving 
potential

Stage 3

Select priority areas of energy saving, 
develop a program structure

Stage outcome: Energy saving program 
concept

Stage 4

Select efficient technical solutions aimed 
at energy saving and energy efficiency 
improvement and align them with each 
other

Stage outcome: A set of inter-aligned 
energy saving activities

Stage 5

Select motivation mechanisms to 
implement technical measures in the field 
of energy saving and energy efficiency 
improvement

Stage outcome:  A comprehensive energy 
saving program

Stage 6

Monitor energy saving and energy 
efficiency improvement programs during 
their development and implementation

Stage outcome: Comprehensive 
monitoring of energy consumption and 
energy saving in the region 
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1.  Regional thermal energy and electricity consumption 
balances (as well as a summary fuel and energy balance) 
should be developed on the basis of statistical informa-
tion and other data taken from the reports of state statis-
tical agencies and the reference notes of energy firms.

2.   Total values of energy consumption (thermal energy and 
electricity consumption) should be determined by main 
structural sub-divisions of the city economy within the 
regional fuel and energy balance (industry, public sector, 
transport, housing and utility sector, construction, trade, 
population, other consumers).

3.   Relative consumption percentages should be identified 
based on aggregate energy consumption data (ther-
mal energy and electricity). These proportions provide 
guidelines for the creation of saving assignments for con-
sumers. 

4.  Annual fuel and energy savings (thermal resources and 
electricity) should be identified based on general recom-
mendations. Thermal energy and electricity saving as-
signments should be distributed in proportion to general 
consumption within the fuel and energy balance struc-
ture.

5.    Energy consumption (thermal energy and electricity) by 
the social sphere (education, public health, culture, social 
protection, sport) should be divided into regional and 
municipal. Fuel and energy resource saving assignments 
for municipal facilities (education, public health, culture, 
social protection, sport) should be re-assigned to munici-
palities.

6.    General thermal energy and electricity saving assign-
ments for the population should be distributed between 
municipalities in proportion to population. Municipal-
ities’ responsibilities should also encompass energy sav-
ing in trade, the municipal-level social sphere, industry 
and population.

7.    Required activities should take into account current 
and future energy saving programs (covering fuel and 
energy complex facilities, transport, housing and util-
ity sector, recommended lists of activities and databases 
on advanced technologies) in order to best implement 
energy and resource  saving recommendations.

8.   The most advantageous actions should be selected for 
inclusion in the program. Mainly, technologies charac-
terized by three- to five-year payback are accepted for 
the purpose of implementation within the framework 
of the targeted city energy saving program.

9.   The success, or profitability, of program activities 
should be defined based on cost parameters, taking into 
account expected energy resource savings.

10.  Consolidated profitability parameters of the program 
are determined by summing up all program costs and 
savings.

11.  Motivational mechanisms (tariff incentives, energy 
saving outreach, regulatory and legal documents, stan-
dards) should be developed.

12.  Regional and municipal level program control and 
monitoring mechanisms should be identified.

Stage 1.   Collect Initial Data,  
Define a Program Format 

The main objective at this stage is to identify regional char-
acteristics that most infuence energy cost and consumption. 
Regions in various countries may differ significantly regarding 
the number of quantitative and qualitative parameters. For all, 
the following should be included (Figure 4):

• ecology and climatic conditions;

• key geographic data such as area, population, and con-
sumer distribution;

• regional energy supply and infrastructure (energy sources 
and networks, peak electricity output);

• dynamics of energy consumption by sector and sub-sector;

• miscellaneous factors such as industrial base and Regional 
Domestic Product.

Figure 4. Key regional characteristics

A clarified or more detailed algorithm of energy saving program development (ref., 

inter alia, Appendix A) may correspond with the following (based on an example of 

a  large megalopolis):

Region specifics

Supply of fuel and energy 
resources

Population density

other  
important 
specifics

Energy resources  
consumption specifics 
(consumption peaks)

natural climatic conditions

Ecology

gEnERAl AlgoRIThM oF REgIonAl EnERgy SAvIng PRogRAM DEvEloPMEnT
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Norwegian households are characterized by high electricity consumption, mainly for heating and household appliances. In 

2006, norway's energy consumption per house exceeded 16,000 kW/hour – more than four times the European average 

of 4,000 kW/hour. yet from 1997 to 2007 norway managed to reduce its energy consumption relative to other countries 

that participated in the oDySSEE/MURE project (the project for setting energy efficiency indicators in European countries), 

dropping from second to fourth highest per household consumption. 

The difference in levels of energy consumption by households in various countries may be explained by several factors, 

including climate, average home size, family income, and relative energy efficiency (according to ADEME, 2009).

In addition to the primary specifics there are other important 
regional parameters that infuence energy saving program 
format:

• geographical specifics (landscape, coastal or continental 
location);

• area of the region;

• population density, share of urban population;

• consumption of fuel and energy resources, structure of 
industrial production and Regional Domestic Product.

Reliable data may be taken from various sources (Table 1):

• geographical and climatic maps;

• government statistics and reports;

• surveys and questionnaires;

• reports issued by organizations, institutions, think tanks;

• other sources of information.

The main outcome of the first stage of the regional energy 
saving program development should be a set of identified re-
gional specifics as well as a review of those characteristics and 
a preliminary definition of the program type.

Note, the program type (see above) may change significantly in 
the process of the program’s development. For example, during 
the development of Moscow’s energy saving program, the 

program type was changed from “program focused on certain 
areas” to “investment program with limitations” because of the 
global financial crisis. Therefore, this stage provides a snapshot 
of current regional energy supply and efficiency issues, which 
may change over time. 

Table 1. Main regional parameters and their sources

Regional parameter Source of information

Natural and climatic specifics

geographic location geographical maps

general climatic characteristic Climatic maps

hDD Weather data books

Area

Total area of the region Statistical data books

Population Statistical data books

Density of the population Statistical data books

Structure of urban centers Statistical data books

Regional energy resources and infrastructure

Aggregate capacity of energy sources. Reserves of thermal energy and electricity capacities
Forms of statistical reporting, data from 
resource supplying organizations

length of networks. Equipment wear and tear
Forms of statistical reporting, data from 
resource supplying organizations

Quantity of imported energy resources (gas, oil products, electricity)
Forms of statistical reporting, data from 
resource supplying organizations

Dynamics of consumption

Consumption schedules, load peaks Data books, forms of statistical reporting

other important factors (industrial structure, Regional Domestic Product level) Data books, forms of statistical reporting

Industrial structure Statistical data books

Regional Domestic Product structure, Regional Domestic Product level Statistical data books

Environmental specifics

Data on the structure and quantity of emissions Statistical data books

Area designation (resort areas, share of the special protected natural area, etc.) State register of land plots

The main outcome of the first 

stage of the regional energy 

saving program development is 

a set of identified regional specif-

ics as well as a review of those 

characteristics and a preliminary 

definition of the program type. 

This stage provides a snapshot 

of current regional energy supply 

and efficiency issues
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Stage 2.  Define Balance, Energy Saving 
Potential

Each region has its own energy saving potential. The term itself 
refects the difference between the current level of energy effi-
ciency and results demonstrated by optimal practices and stan-
dards. There are two main groups of energy saving potentials:

1) improvement of efficiency of non-renewable fuels usage 
via energy saving technologies and activities.

2) decreased usage of non-renewable fuels via an increase 
in the share of renewable energy usage.

The two groups are represented schematically in Figure 5. 

The contribution of the first and second groups to overall 
energy saving potential differs depending on regional specifics. 
In the majority of cases the value of the first group signifi-
cantly exceeds that of the second group. In the experience of 
developed countries, the first group potential is accomplished 
first, and only then do renewable energy sources (sequentially 
or concurrently-sequentially) begin to replace traditional types 
of fuel.

The optimization of the fuel balance in Sweden from 1980 
to 2003 (Figure 6) is one of the most successful examples 
of fulfillment of combined potentials of the first and second 
groups.

Over the last twenty years Sweden has successfully moved away 
from dependence on its primary fossil fuel, oil. Today its elec-

Figure 5. Regional economy sectors in terms of energy saving potentials
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The aggregate regional energy saving potential and its struc-
ture should be determined following the definition of efficien-
cy parameters (specific values) along the entire chain – from 
production/generation to consumption. 

Note: indicators based on the energy efficiency of best avail-
able practices in the same sphere may differ significantly in 
different regions. Territorial specifics of the region, climate, 
regulatory and legal framework and a number of other aspects 
can have a significant impact. For example, consumption of six 
tons of fuel per person is acceptable for northern regions with 
mining industry, but is absolutely unacceptable for southern 
regions with tourism as a primary activity.

tricity and thermal energy are generated via the use of biomass, 
industrial wastes, thermal pumps and secondary energy.

Energy saving potential may be evaluated with the use of gross 
parameters (for example, the aggregate volume of savings 
of energy resources consumption: electricity (MW×hour/
annum), thermal energy (Gcal/annum), water (m3/annum), 
and specific parameters (ref. Table 2)).

It is necessary to use current levels stipulated by standards as 
well as the best available global practices to accurately evalu-
ate the regional potential. The energy saving potential should 
be determined on the basis of the data collected during the 
previous stage.
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Figure 6. Changes in the fuel balance of thermal power in Sweden, 1980 - 2003

Source: Swedish Association of Centralized Thermal Supply
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The fuel and energy balance is the basic document for deter-
mining energy saving potential. Its main task is to show total 
availability and use of energy resources in the region. It may 
also be developed at the country, region, city or personal level. 
Primary information needed to build the balance includes 
energy audits, energy supply data, energy firms' outputs, 
reports from local authorities and other statistics. The fuel 
and energy balance development should result in data on gen-
eration and consumption of energy resources, losses, energy 
saving potential and spare capacities.

The energy balance may be compiled both for the entire energy 
complex of the region and for its individual components – pro-
duction, generation, processing, conversion, transportation/

transmission, storage and use of all types of energy. Thermal 
energy balances, electricity balances, gas fuel balances, liquid 
fuel balances, solid fuel balances, renewable and secondary 
energy source balances and solid domestic waste balances 
should all be compiled within the framework of a consolidated 
fuel and energy balance.

The consolidated regional fuel and energy balance is a balanced 
system of indicators representing the make-up of the energy 
complex at a certain point in time. Recommendations regard-
ing efficient use of individual energy resources, the replacement 
of energy carriers, electrification and fuel supply specifics and 
the location of energy intensive industries should be developed 
on the basis of the fuel and energy balance review.

2   When evaluating population’s needs for electricity, both country differences 
in electricity consumption and availability2 of electric household appliances 
in houses/apartments shall be taken into consideration

Table 2. Evaluation of energy saving potential

Energy sources
Total generation of thermal energy and 
electricity 

Difference between actual and regulatory 
values (for each sector)

heating networks Thermal energy and heat carrier losses Difference between actual and regulatory values

Electric grids Electricity losses Difference between actual and regulatory values

Industry Specific consumption of fuel and energy 
resources for manufacturing of products

Difference between actual values and best 
sectoral indicators

Public sector Specific consumption of thermal energy and 
electricity per one m2 

Difference between actual and regulatory values 
(for these types of buildings)

Transport Specific fuel and electricity consumption per 
one ton-kilometer

Difference between actual and best sectoral 
values

housing sector Specific thermal power consumption per one 
m2, electricity2 and water consumption per one 
person per annum

Difference between actual and regulatory values 
(for these types of buildings)

Service sector, trade Specific thermal energy and electricity 
consumption per one m2 of premises

Difference between actual and regulatory values 
(for these types of buildings)

System-wide indicators Specific consumption of fuel and energy 
resources (in relative terms) per one person per 
annum by sectors and for the region as a whole

Specific energy intensity of the Regional 
Domestic Product

Difference between actual and required values 
(by sector for the region)

Baseline values of energy efficiency improvement reserves are 
identified. The energy saving potential structure is clarified at 
the level of the consolidated fuel and energy balance on the 
basis of the review of energy efficiency in major sectors.

For example, for a megalopolis like Moscow, which is an in-
dividual region of the Russian Federation, the energy saving 
potential structure was distributed in such a way (Figure 7) 
that the bulk of it (approximately 63%) fell on ultimate con-
sumption (34%) taking into account the energy saving out-
reach among the population (29%).

When developing a set and sequence of program activities it 
is necessary to remember the following classification of poten-
tials:

• Technical (technological) potential is evaluated 
proceeding from an assumption that all obsolete and 
inefficient equipment will be replaced immediately with 
the best in class available alternatives, reducing energy 
consumption from the average regional level to a near-
minimum level. Costs and limitations with respect to its 
implementation are not taken into account during the 
calculation of this potential.

• Economic potential is a part of the technical potential 
fulfillment, which is economically sound if the main 
economic efficiency criteria are applied: discounting 
rates, opportunity cost (export price of natural gas), 
environmental and other indirect effects and external 
factors.

• Financial potential is a part of the economic potential 
that should be fulfilled within the framework of the 
current market conditions, prices and limitations if the 
investment decision criteria are used.

Structuring the energy saving potential per the above classifi-
cation enables an optimal organization during the implemen-
tation, fulfills available reserves and ensures their ability to roll 
out the energy saving policy in the region.

The main outcome of the second stage of the regional energy 
saving program development should be the development of the 
integrated regional fuel and energy balance and evaluation of 
energy saving potentials in various sectors of the economy and 
within the region as a whole. 

Figure 7. Energy saving potential structure in Moscow

  Ultimate consumption 34%

  Outreach 29%

  CHPP rebuild (CCP) 19%

   Thermal load redistribution 8%

   Energy saving at sources and 
during transportation of energy 
resources 10%
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Stage 3.  Select Priority Areas of Energy 
Saving, Develop a Program 
Structure

A set of priority areas of energy efficiency improvements should 
be developed based on the region's potential. When develop-
ing the set it is necessary to take into account the potential of 
system solutions. In many cases, implementing system mea-
sures may have a much greater impact than individual optimi-
zation solutions.

The implementation of comprehensive solutions at a higher 
system level may impose certain limitations, both on the con-
sumers’ operation regime (energy sources) and on their compo-
sition and structure. Indeed, when an excess of potential com-
prehensive solutions are available they should be prioritized, 
while individual potentials of optimization should be consid-
ered on a secondary basis. 

The implementation of comprehensive solutions aligned with 
optimization at the sector level supplements and strengthens 
their impact and can in ideal cases lead to synergetic, cumula-
tive solutions. To a large extent the ultimate type of the re-
gional energy saving program is determined at this stage as a 
result of accurate highlighting of energy efficiency improve-
ment priorities for the region.

Regional energy saving programs should include target energy 
saving and energy efficiency improvement indicators:

a) efficiency of energy resource use in the housing sector 
and in utility infrastructure systems;

b) reduction in energy losses when transmitting energy, use 
of equipment with energy resources consumption metering 
and regulation devices;

c) increase in the number of high-level energy efficiency 
facilities;

d) increase in the number of facilities using local types of 
fuel, secondary and renewable energy sources;

e) increased use of fuel-efficient transport vehicles (natural 
gas and hybrid);

f) decreased budget for energy supply to public sector 
organizations and increased funds to complete program 
activities.

As noted above, the diversity of regions limits universal solu-
tions: each case requires a unique set of measures. For example, 
let us look at the two Russian regions of Vorkuta, in the north, 
and Krasnodar, a southern region. 

The review carried out in Vorkuta defined a set of sufficient-
ly simple and understandable technical solutions (Figure 8): 
fushing and retrofit of intra-building utility systems, adjust-
ment of networks, installation of variable speed drive pumps at 
central heat supply stations, and thermal insulation of building 
envelopes, which are aimed at making the energy inefficient 
hot water boiler obsolete. In the case of Vorkuta, where the 
population is dwindling and is concentrated, the high energy 
saving potential is represented by the rebuild of energy sources 
(Vorkuta CHPP-1 and CHPP-2) and by implementation of 
circuit designs related to loading of CHPP turbines.
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Energy saving in Denmark has become the most important and cheapest energy resource. In the early 1970's, approximately 40% 

of energy resources in Denmark were spent on thermal energy generation for heating and hot water supply. Decisive measures 

aimed at energy supply efficiency improvement were implemented, creating unique systems of centralized and decentralized 

heat supply. By the mid-1990's, centralized heat supply systems accounted for approximately 60% of heat consumption, and 

40% of those systems were covered by big and small combined heat and power plants. A large heat distribution system of 

500,000 plans was built, providing thermal energy to over one million residential buildings and a sufficient number of other 

entities. As a result, Denmark's energy consumption for heating of one m2 felt by half from 1972 to 1988.

Current Danish legislation stipulates that heat suppliers operate without profit. If any heat supply company makes a profit, 

the funds are redirected by the state as subsidies to pay for energy saving measures. As a result, since 1980 Danish gDP has 

nearly doubled while gross energy consumption has stayed virtually the same (ref. the Figure below).
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For the dispersed population of Krasnodar region (Figure 9), 
most energy saving potential is in the improvement of efficien-
cy of gas use for domestic purposes and pro-active develop-
ment of RES.

Target indicators of aggregate energy consumption are set 
by all EU member states within the framework of their na-
tional energy efficiency action plans. At least three countries 
(Denmark, Romania and Latvia) set target indicators at the 
level of the proposed annual target (energy consumption 
reduced by 1.5%; the general EU objective is 20% reduction 
by 2020). The Latvian energy efficiency strategy of 2000 in-

cludes a target indicator of 25% reduction in consumption of 
primary energy resources per one unit of GDP by 2010. The 
Romanian strategy envisages a 3% reduction per annum. In 
Russia the target indicator of GDP energy intensity reduction 
is 40% by 2020 (from 2007 level).

The main outcome of the third stage of the regional energy 
saving program preparation shall be the development of the 
energy saving program concept, i.e. the development of the 
program structure on the basis of selection of priority areas 
and main regional energy saving and energy efficiency im-
provement indicators.

Figure 8. Identification of priority areas of energy efficiency improvement for Vorkuta 
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•  Improvement of buildings energy efficiency: 
heat and water supply systems, thermal insulation of 
building envolopes

•  Energy efficiency improvement in water supply and 
sewage systems

•   Improvement of efficiency general-use energy 
resources

•  Creation of a reporting and dispatching system at 
public sector entities

•  Creation of a reporting and dispatching system in 
the housing sector

•  Improvement of energy efficiency in out-door 
lighting systems, buildings illumination and 
advertisement

•  Improvement of energy efficiency in heating 
networks

•   Improvement of efficiency in electric grids

•  Creation of a system of energy planning and 
monitoring

•  Energy efficiency improvement in a service sector 
and with respect to consumers 

•  Expansion of use of renewable energy sources

•   Energy efficiency improvement in agriculture

•   Energy efficiency improvement in the construction 
sector

•   Energy efficiency improvement in the transport 
sector

•  Energy efficiency improvement in the industrial 
sector

•  Creation of a state information support system

• Release of capacities

gEnERAl AlgoRIThM oF REgIonAl EnERgy SAvIng PRogRAM DEvEloPMEnT

To a large extent the ultimate 

type of the regional energy saving 

program is determined at this stage 

as a result of accurate highlighting 

of energy efficiency improvement 

priorities for the region

Figure 9. Identification of priority areas of energy efficiency for Krasnodar region 
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Importance for the region

Reduction in the share of import fuel and energy 
resources:

•	 Expansion of use of renewable energy sources

•  Energy efficiency improvement in water supply and 
sewage systems

•  Energy efficiency improvement in a service sector  
(use of recreational potential)

•   Energy efficiency improvement in agriculture

•   Energy efficiency improvement in the transport sector

•  Creation of a reporting and dispatching system at 
public sector entities

• Release of capacities

•  Creation of a reporting and dispatching system in 
the housing

•	  Energy efficiency improvement in out-door lighting 
systems, building illumination and advertidement

• Energy efficiency improvement in heat networks

• Energy efficiency improvement in electric grids

•  Energy efficiency improvement of general-use energy 
resources

•  Creation of a system of energy planning and monitoring

• Energy efficiency improvement in industrial sector

•   Improvement of energy efficiency of buildings: heat 
and water supply systems

•   Energy efficiency improvement in the construction 
sector

•  Creation of a state information support system
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• information materials provided by fabricators of energy 
efficient equipment proven by experience of its application;

• documents from specialist exhibitions, workshops, 
conferences and other relevant events;

• sectoral and general reference guides on best available 
energy efficient technologies – BREF (ref. Appendix B);

• proposals from experts.

At this point, the most appealing activities (from the point of 
view of payback timeframe, process feasibility, environmental 
requirements, other preset parameters and limitations) should 
be chosen. The main technical activities broken down by 
energy saving areas are represented in Table 3.

Preliminary technical and economic evaluations focused on 
the feasibility of implementing selected activities within the 
framework of the regional regulatory environment should be 
carried out at this stage. Then the selected activities should be 
aligned with facilities, sub-programs, implementation time-
frames, and resources, taking into account the investment at-
tractiveness. The impact of each program task should be para-
mount when aligning, planning and interfacing the activities.

One of the main tasks of the program preparation is the devel-
opment of an activities implementation structure that incorpo-
rates the following criteria:

• structure and extent of the energy efficiency improvement 
reserve;

• amount of attracted financing;

• payback period;

• favorable environment for implementation of energy saving 
activities under the program.

The main outcome of the fourth stage of the regional energy 
saving program development should be the selection (from 
the entire set of the earlier identified measures and based on 
the specific regional needs) of the most efficient and effective 
(producing the most energy and monetary savings and having 
the most political support), fast realizable (based on the priori-
tized needs, the implementation time, available or attractable 
financing and having the optimal payback period) and the re-
alistically most implementable measures.

The City of Moscow lacks adequate energy for its 

development and has chosen a new energy strategy 

based on the use of energy saving technologies. This 

strategy includes a set of sub-programs that are inter-

aligned in terms of timeframes, resources and target 

indicators. Implementation has demonstrated that 

only a set of activities aimed at energy efficiency 

improvement at sources, in heat networks and 

electric grids, and at ultimate consumption is capable 

of achieving the desired results in terms of fuel 

consumption and ensuring a 40% decrease in energy 

intensity of the Regional Domestic Product by 2020.

Table 3. Basic areas of technical energy saving and energy efficiency improvement activities 3

Sector Technical activities

Fuel production and 
transportation

•  introduction of technologies for saving primary energy resources during production and transportation 
(for example, gas flaring)

generation of energy 
carriers

•  improvement of efficiency of operating power stations: installation of gas turbine plants at operating 
power generation units; off-gas heat utilization; introduction of new technologies aimed at improving 
plant and equipment efficiency; introduction of circuit designs aimed at optimizing the energy sources 
structure, including maximum loading of the most efficient combined heat and power plants and transfer 
of boilers to the peak operation regime or the spinning reserve (mothballing)

•  introduction of co-generation and tri-generation technologies

•  use of RES: replacement of power installations using traditional fossil fuels with RES

heat networks • reduction in thermal losses via the use of efficient thermal insulation technologies

•  a set of measures aimed at improving heat network life (diagnostics, preventive repairs, introduction of an 
end-to-end quality assurance system, development of controlled heat networks)

Electric grids • reconstruction of transformer sub-stations

• reconstruction of overhead networks and cable lines

• creation of a system of electric grids aimed at optimizing sub-station loading and grid throughput capacity

• introduction of harmonics filtering devices

•  activities aimed at reducing dependence of electric consumption on the air temperature – for example, 
the use of heat accumulators instead of simple electric heaters

Water supply  
and disposal systems

• reconstruction and substitution of worn portions of the water –supply system

• development of closed water recycling systems

• optimization of the pressure level in all elements of the system

• use of variable speed drives in all pumping equipment

Residential and public 
buildings

• thermal insulation of building envelopes

• installation of plastic double-glazed windows

• installation of water, heat, electricity and gas metering devices

• installation of energy saving equipment in premises and regulation systems at building inlets

• efficiency improvements of the internal (building inlets) and premises lightning system

Industry • use of technologies aimed at reducing energy intensity of manufactured products

• application of the efficient industrial lighting systems

• use of secondary energy resources of plants

3   The table represents only a part of technical measures aimed at energy  
efficiency improvements

Stage  4.  Select Efficient Technical 
Solutions

Determining the most efficient set of measures and activities 
for regional energy saving programs requires two main tasks:

• select technical and organizational measures for staged 
implementation;

• create a favorable motivational environment for 
implementing these measures (regulatory and legal 
framework, economic stimuli, bans, etc.).

Some technical solutions can increase the level of energy effi-
ciency of facilities in different sectors of the economy, but they 
must be chosen according to the characteristics of the project 
and the region. The following criteria are used to select techni-
cal solutions:

• outcomes of pilot projects;

• sectoral catalogues;
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Stage 5. Select Motivation Mechanisms

The implementation of a number of technical measures neces-
sary for the regional energy system development and energy 
efficiency improvement requires regulatory and legal frame-
work improvement and the creation of a positive, motivating 
environment. Some motivational mechanisms include: 

• financial and economic mechanisms;

• regulatory and legal framework, regulations and standards;

• information and outreach measures;

• levers for tariff stimulation and other types of encouragement.

Full-fedged and full-scale energy saving activities require an 
entire system of financial and economic mechanisms based 
on a comprehensive approach to regional energy saving. Such 
mechanisms require significant investments from various 
sources of financing.

tant to develop mechanisms that not only incentivize imple-
mentation of energy saving activities within the framework of 
the energy saving program, but also create the necessary pre-
requisites for regional development. 

Recommended stages of development and introduction of 
the financial and economic mechanisms:

1. Carry out a preliminary evaluation of possible financial 
resources – sources and totals – resulting from implementa-
tion of technical and organizational measures;

2. Establish the following patterns of interaction between 
all process participants:

 a. natural fows (of energy carrier);

 b. cash fows;

 c.  document turnover (including document formatting 
and compilation);

3. Compile a legal profile (review legal support for the exist-
ing patterns):

 a. federal legislation;

 b. regional legislation;

 c. regulations and standards;

4. Devise amendments and addenda to fix any problems in 
mechanism development;

5. Agree to the prepared amendments;

6. Introduce the mechanism;

7. Monitor.

The main financial and economic mechanisms in the 
region include:

• Internal funds of consumers of energy resources;

• Borrowed funds in the form of short-term and long-term 
credits and credit facilities, leasing schemes;

• Depreciation and investment components of the tariff;

• Grants provided by foundations (state budget funds, funds 
provided by national and international foundations);

• Budget support in the form of co-financing, subsidizing, 
and benefits;

• Revolving mechanisms.

A number of parameters shall be taken into account when 
developing the financial and economic mechanisms:

1. Type of works performed (design and survey works, con-
struction and installation, monitoring, analytical reviews);

2. Form of ownership of the facility where an energy saving 
activity is being performed (private, municipal, state), and 
availability of state budget financial support;

3. Source of financing (internal, attracted, borrowed 
funds);

4. Energy supply process area where the energy saving activ-
ity is carried out (generation, networks, ultimate consump-
tion);

5. Energy supply system (centralized or decentralized).

Financial and economic mechanisms should be developed 
based on the above parameters. At the same time, it is impor-

In Japan, subsidies are provided for rebuilding residential buildings, mostly to meet thermal insulation requirements. 

To be entitled to subsidies, the new installation must reduce energy consumption by 15% in new buildings and by 25% in 

rebuilt buildings compared with the standard energy consumption indicator.

In the USA, states, energy companies and other organizations spend about US $2 billion annually on energy saving 

programs. The result is a reduction in electricity consumption equal to the capacity of 30 power plants (over 500 MW) 

and ghg emission reductions equal to the annual exhaust of 9 million cars. In total, US energy consumers are saving 

about US $6 billion each year.

Sweden implemented a 2 billion Swedish krona energy efficiency program for public buildings from 2005 to 2007. Funds 

were provided for “energy mapping” of public buildings, energy saving measures and conversion from electric or fossil 

fuel heating to RES and centralized heat supply. Provided financing equaled 30% of the program's total costs.

In order to encourage activities aimed at energy efficiency improvement, France introduced in 2009 a ten-year eco-credit 

with a 0% interest rate. Applicants can borrow up to 30,000 Euros for financing the thermal rebuild/installation of their 

residence.

In Germany, the federal framework law of 1976 allowed regions to enact their own resolutions on thermal insulation. 

Since then, the country's energy efficiency requirements have risen steadily. 

From 1985 to 2001, the US government reduced energy consumption in federal buildings by more than 23% – exceeding 

the target indicator of 20% and reducing annual energy costs by about US $1.4 billion. 

For example, for the last ten years over 60 projects have been 
developed and implemented in various spheres in Russia's 
Arkhangelsk region, including: residential buildings, public 
entities, energy sources and heat networks. Entities’ own funds 
(45%), state budget funds (2%) and foreign investments (53%) 
financed the implementation of these projects.

It is advisable to review the existing financial motivation meas-
ures in the region together with the financial and economic 
mechanisms. Such motivation measures (tax and tariff benefits, 
customs privileges, etc.) should be treated cautiously and their 
likely outcomes must be thoroughly calculated in advance.

Serious attention must be given to the project payback. For 
fast-payback projects, no economic stimulation is required. 
Rather, support is required for projects that are crucial for the 
regional development and would be unlikely to payback under 
current conditions. In such cases, consolidation of all economic 
by-effects (reduction in budget costs, re-use of released capaci-
ties, prevention of hazardous overloading of energy system ele-
ments, environmental effects) is required. That consolidation 
should be converted into economically attractive conditions 
for project implementation.

Integrated and comprehensive use of various sources of financ-
ing should be accompanied by the improved efficiency of the 
regulatory and legal environment of energy saving in the 
region.
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When developing a set of motivation mechanisms it is pos-
sible to adjust measures selected at the previous stages. Such a 
necessity may arise as a result of tariff regulation, outreach, or 
approval of balanced legislative documents at the regional and 
federal levels.

For example, data obtained as a result of expert-level assess-
ments demonstrated that contradictions in Russia’s current 
regulatory and legal documents have curbed their motiva-
tional impact. Only 36% of business entities are interested in 
implementation of energy saving activities (energy end users), 
while 18% of entities are neither interested nor disinterested 
(public sector); and “the motivation” of the remaining 46% 
contradicts to the logic of energy saving activities implementa-
tion (energy supplying organizations). 

On the whole, a wide range of mechanisms aimed at fostering 
energy and resource saving motivation is necessary for the full-
scale development of an effective program. For example, in 
2009, specialists of the Russian R&D Power Industry Institute 
carried out a review of mechanisms aimed at supporting 
energy saving policy introduction. Over one hundred such 
mechanisms were proposed and divided into five main groups 
below (Figure 10).

Clearly, under current Russian conditions bans and strict 
controls are the key “motivation” mechanisms. There is no 
optimum or universal mechanism structure, however. Each 
region, by virtue of its characteristics and specific needs, must 
determine its own set of most effective and efficient mecha-
nisms. Without such motivation mechanisms in place, a lack 
of compliance would result, dooming the entire program.

After identifying the necessary mechanisms, the regional 
program should be approved as per the established state pro-
cedure and a system for activities management and the imple-
mentation structure should be established (Figure 11).

The main outcome of the fifth stage should be a developed 
comprehensive regional energy saving program that prioritizes 
the implementation activities and identifies necessary motiva-
tion mechanisms. Such a program will foster the establishment 
of an integrated understanding of energy saving in the region, 
attract costs for fulfillment of this potential and recoup ex-
pected savings following the program’s completion.

The implementation of the comprehensive energy saving and 
energy efficiency program will first of all enable:

• improvement of the energy supply security of the region;

• reduction in energy intensity of the Regional Domestic 
Product;

• avoidance of additional short- and long-term costs in vari-
ous sectors of the economy;

• savings on internal and borrowed funds.
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In 2006, the law on Energy Saving in the City of Moscow was enacted. The law listed main principles of energy supply 

and stipulated a specific mechanism for their implementation, or the necessity to develop such a mechanism (by creating 

an executive body responsible for its development). The law also included a provision introducing an authorized energy 

saving body. This body would implement energy saving policy and be responsible for the results (including authorities in 

the field of monitoring and supervision which should be executed in parallel) (http://www.energosovet.ru/nbp9.html).

Figure 10. Structure of motivation energy saving mechanisms under the program
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Figure 11. Alignment of technical measures and support mechanisms across sectors
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Stage 6.  Monitor Program 
during Development and 
Implementation

Any regional energy saving program should include a compre-
hensive monitoring system of the regional energy consumption 
and a system for evaluating the efficiency of various measures 
and activities. Specific consumption of energy resources at 
energy sources, losses during transportation/transmission of 
energy carriers, and specific indicators in different sectors of 
consumption (ref. above) may be used as parameters refecting 
the success of the program’s activities. Monitoring energy effi-
ciency indicators (most of which are listed in Table 4 below, 
including the data spread) is an important component of the 

energy saving program, as it enables objective judgments about 
outcomes.

The data included in the Table 4 show that program imple-
mentation and its monitoring are aimed at ensuring minimum 
energy consumption and loss. At the same time, the objective 
should be an increase in the share (up to 100%) of equipment 
with metering facilities.

The above range of data was obtained in the course of deve-
loping and implementing several energy saving programs in 

Russia. Values of the above indicators may differ, one way or 
the other, depending on regional specifics.

Note, neither of the existing regional activities data collec-
tion systems (for example, state statistics, technical inventory 
bureaus (BTI), energy servicing companies and energy con-
sumption audit companies) is satisfactory for thorough energy 
efficiency monitoring. A better system should be created as a 
part of an organizational mechanism for regional energy ef-
ficiency management.

Establishing a strong management system is one of the key 
tasks of program implementation, and it entails certain costs. 
The next section includes a detailed description of the elements 
of such functioning system.

The main outcome of the sixth stage should be comprehensive, 
continuous monitoring within the framework of the developed 
regional energy saving program, starting with the energy con-
sumption indicators.

Table 4. Range of main indicator values by sectors of the regional economy 

Indicator Indicator value range

from to

Specific consumption of fuel for generation of thermal energy, tons of equivalent fuel/gcal 0,16 0,20

Specific consumption of fuel for generation of electricity, tons of equivalent fuel/kW*hour 250 350

Consumption of energy resources for internal needs: thermal energy, electricity, water, % 5 9

Thermal energy losses in networks, % 5 30

Electricity losses in grids, % 10 20

Specific consumption of electricity for water supply (production and transportation of water), kW*h/m3 0.7 1.9

Water losses in networks, % 8 40

Specific consumption of thermal energy for heating of residential and public buildings, gcal/m2 0.11 0.25

Specific electricity consumption by the population, kW*hour/person 550 1,200

Specific water consumption by the population, m3/person 95 170

Share of consumers who have energy carrier metering devices installed (for water, thermal energy, 
electricity, gas), %

0 100
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Energy Management and Monitoring Data

Proceeding from the international practice of entities that have faced problems implementing 
energy policies, the management cycle based on Plan-Do-Check-Act enables continuous im-
provement and the introduction of energy management fundamentals into day-to-day prac-
tices.

The principle may be presented in the form of a diagram (ref. Figure 12):

Plan: set targets, define processes required for distribution of outcomes in compliance with op-
portunities in the field (select priority activities);

Do: introduce processes, implement activities;

Check: monitor and measure energy processes and products in terms of their compliance with 
the energy policy, set targets, key characteristics of these processes;

Act: develop activities for further improvement of energy efficiency and energy saving.

Monitoring, measurement and review are the first steps in 
further development of the regional energy saving program 
(prior to commencement of this work it is necessary to find out 
the starting point to plan the route). It is necessary to monitor 
all key characteristics of regional processes impacting energy 
efficiency. It means that they shall be monitored, measured 
and reviewed from time to time.

The key characteristics should include at least:

a) energy consumption and energy efficiency review data 
(by facilities, groups of facilities);

b) list of facilities, groups of facilities characterized by 
significant energy consumption;

c) interconnection between significant energy consump-
tion and other characteristics of facilities (for example, the 
extent of thermal insulation of building windows);

d) energy efficiency indicators;

e) activity efficiency indicators in terms of performance of 
objectives and tasks set.

Monitoring as the Basis  
of Energy Management

One of the goals of the regional energy saving program’s 

implementation is to build up a comprehensive energy 

management system

Figure 12. Plan-Do-Check-Act energy management principle 
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Monitoring and Measurement Data 
Shall Be Registered

It is necessary to regularly identify and revise the requirements 
for statistical data to ensure they objectively refect the energy 
status of the region. Regional-level activities must guarantee 
that all equipment used for monitoring and measurements 
(not only equipment owned by the region), as well as regula-
tions for collection of data at the regional level, provide reli-
able, newly obtained data. All significant energy consumption 
must be examined in order to respond accordingly.

The system designation:

a) accumulate information about activities of economic 
entities in the field of energy saving;

b) track changes in planned indicators within the 
framework of the regional energy policy;

c) refect errors in the energy policy;

d) identify technical, economic and financial potentials 
and their realization (or lack of realization).

Common Principles of Data Collection 
and Review

Data collection shall be organized as follows:

1. Identify the minimum required level of detail that 
ensures sufficient completeness and integrity within the 
boundaries of time and funding.

Level of detail:

•  “territorial”: region on the whole; individual sectors; 
groups of economic entities within sectors; individual 
economic entities.

•  “time-based”: year, six months, quarter, month, etc.

A rapid increase in input information quantity should be taken 
into account when shifting to the next detail level. At the same 
time, the shift to the next level may prove to be inadvisable due 
to a lack of time, funds or reliable information. It is possible to 
apply different levels of detail to the review of sufficiently large 
economic entities that significantly infuence regional energy 
indicators.

2. Jointly with regional officials and independent experts, 
prepare a list of parameters and clarify the level of detail of 
their values in terms of time. These parameters should be 
formulated on the basis of input data processing and refect 
outcomes of program implementation.

3. Ensure (with the use of organizational mechanisms) 
thorough, accurate and timely collection of data, which 
should be reviewed as it is received.

Monitoring and Measurement Results 
Shall be Saved

Data collection, storage and review play a significant role in 
the monitoring system. The International Standardization Or-
ganization (ISO) is currently developing standard ISO 50001 
Energy Management Systems – Requirements with Guidance 
for Use. The standard mainly focuses on creation of a compre-
hensive monitoring system. It will become the basis for na-
tional, corporate and municipal standards of the global energy 
management. Provisions of the standard may be used as the 
basis for establishing regional energy monitoring systems.

The place of the monitoring system within the development 
and implementation of energy saving programs in the region is 
shown in Figure 13.

Regional  
institutional 
environment

Figure 13. Role of energy monitoring within the development and implementation of regional energy saving programs
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4. If it is impossible to ensure thorough, accurate and 
timely data, make a decision either to correct the list 
of parameters and levels of detail or to add measures to 
resolve the identified problem.

5. As program is being implemented, evaluate the 
possibility to take steps 1-4 with a higher level of detail 
where necessary.

Data input into the monitoring system may be automated or 
performed manually, or both. Manual input is applied when 
the data require preliminary cleaning, agreement, or clarifica-
tion – i.e., when direct human participation is necessary. This 
method is mostly used either at the first stage (collection of 
initial data) of the program development or in the process of 
program monitoring before the development of regulations.

Automatic input is used with electronic qualitative data (the 
quality of data is guaranteed by technical and organizational 
activities), either in case of single input at the first stage of the 
program development or during the program implementation 
monitoring process. 

Under “energy management” the 

management cycle based on “Plan-

Do-Check-Act” best practices is 

understood. This cycle enables 

continuous improvement and the 

introduction of energy manage-

ment fundamentals into day-to-day 

practices of a region

    solutions      information
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Software Systems for Collection and 
Review of Data and Their Selection

Based on time and cost, Business Intelligence (BI) software is 
most suitable for monitoring system development. The market 
is developed and its specialists are highly skilled and available. 
The list of suppliers includes well-known international compa-
nies (Microsoft, Oracle, IBM, SAP, etc.) as well as companies 
involved in BI at the local level.  

The Total Cost of Ownership (TCO) methodology may be 
used to make a decision on a specific software system. The 
essence of TCO is in consideration of all costs (for procure-
ment of software and hardware, operation, etc.) during the 
entire life cycle of the information system. Both commercial 
and publicly accessible software solutions are available for cal-
culation of TCO (see an example of the publicly-accessible 
software at: http://www.tcotool.org/index_en.html).

Example of a Simple Computer Program

In 2010, specialists at Russian firm TEK developed the Region-
2010 software to demonstrate basic elements of the methodol-
ogy related to the energy consumption monitoring.

Software designation:

• demonstrate the operation of the methodology using 
limited initial data;

• fine-tune elementary collection of required information, 
which helps determine, in situ, which data can be collected 
quickly and which data are missing;

• demonstrate expected outcomes for the pre-set period (for 
example, for three years);

• evaluate the expected volume of energy resource savings in 
kind and in USD depending on selected activities, prices 
for resources;

• produce a tentative evaluation of the possibility of pay-back 
of costs for energy saving via saved energy resources.

The software comprises:

A. Tools to develop:

• a list of facilities by levels of detail (for example: sectors, 
groups of consumers);

• a list of parameters to be monitored (for example, 
electricity consumption, electricity costs, costs for 
manufacturing of products, etc.);

• a list of data collection time periods (quarter, year);

• other service information;

B. Formats for input of planned and actual information on the 
status of facilities’ parameters in time;

C. Summary tables and reports for review of input data.

The software functions together with the database, and is de-
signed for operation by one or several users. Find the software 
and a brief manual on the website of rosteplo.ru, within Useful 
Software for Thermal Engineering (http://www.rosteplo.ru/
soft.php?idd=183).

Thus, the systematic and functioning energy management 
system, connecting the dots, is the minimum key condi-
tion for the long-term success of the developed regional 
energy saving program. 

MonIToRIng AS ThE BASIS oF EnERgy MAnAgEMEnT
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According to recent practices, the development of regional energy saving programs in current 
conditions is a process aimed at understanding the most important regional energy problems, 
defining improvement potential and strengthening economically sustainable development by 
establishing an efficient monitoring and management system of energy and resources supply 
across all sectors and sub-sectors of the economy. 

Developing the state energy saving policy in different regions takes place in several stages (Table 
5), and each region will maintain its own rate of development depending on its own character-
istics. As the national system of management and energy infrastructure evolves, different sets of 
regulatory and legal mechanisms will be used.

Rigid prohibitive mechanisms prevail in the first stages (requirements, standards, rules (Figure 
10)), while as a new institutional environment (Figure 14) is created, less rigid, more attractive 
mechanisms (privileges, outreach activities, etc.) may be added.

The various characteristics of regions mean that a simple set of 
individual solutions will not always lead to efficiency improve-
ment. Certainly, there is no uniform universal set of energy 
and resources saving measures and technologies. At any point 
in time, key regional specifics determine the common vector, 
direction of modernization, and the establishment of a certain 
set of measures – as well as the sequence of their implementa-
tion.

Table 6 and Appendix C include basic mechanisms for imple-
menting energy saving measures, including examples from 
various countries. The motivation mechanisms demonstrate 
how the motivation of entities may be improved and how bar-
riers to pro-active implementation may be overcome.

Conclusion
The development of regional energy saving programs 

in current global conditions is a process aimed at 

understanding the most important regional energy 

problems, defining improvement potential and 

strengthening economically sustainable development

Figure 14. Correlation of prohibitive and motivation measures

  incentives, business     bans, standards

1 2 3 4

1

Regidity

level

Not all successful cases of one 

country may be applied effectively 

in other countries, because of 

the varying stages of the energy 

efficiency improvement process. 

Nevertheless, the majority of cases 

convincingly prove the workability 

of motivation measures



46 REgIonAl EnERgy SAvIng PRogRAM DEvEloPMEnT: CoMPREhEnSIvE APPRoACh 47

level Energy saving 
policy

organizational 
structure

Motivation to save 
energy

Information 
systems

Investments

0 no explicit energy 
management policy 
is in place

no energy management 
structure or energy saving 
subdivision is in place

The majority of consumers 
have no motivation to save 
energy

no information 
system is in 
place; no energy 
consumption 
reporting is in place 

no investments into 
energy efficiency 
improvement 

1 no regional-level 
energy policy has 
been developed

A regional energy saving 
agency (or a region-level 
unit responsible for 
energy saving) is under 
establishment

only energy 
consumption audits of 
individual facilities and 
implementation of low 
cost measures are possible 

Partial 
implementation of 
individual energy 
saving activities has 
begun

only short-term, 
1-2 year payback 
investments

2 The energy saving 
policy is being 
implemented in the 
region on the basis 
of current federal 
legislation

Energy management is not 
included in the list of top-
priority activities

no encouragement 
of personnel and top 
managers to reduce 
energy consumption; no 
system for evaluating 
savings

Reports on 
consumption by 
sectors of the 
economy are 
prepared; partial 
metering of energy 
resources has begun

only inexpensive 
energy saving 
activities are financed

3 A comprehensive 
energy saving 
program is in place; 
serves as basis for 
development of the 
official energy policy

officials at the regional/
municipal level report 
to their management on 
the program and results 
obtained

Motivation to implement 
energy saving activities 
for various categories 
of consumers is fixed 
in legislation (federal, 
regional)

An automated 
system for 
collection and 
review of energy 
consumption data is 
being implemented

Funds repayment 
criteria are the 
same as for all other 
investments; use of 
investments with 3-4 
year pay-back

4 Program indicators 
are monitored and 
the program is 
adjusted if necessary

Energy management is fully 
integrated into the regional 
management structure, 
delineating planning 
and implementation 
responsibilities and 
reduction in energy 
intensity of the Regional 
Domestic Product

Multi-level system for 
encouraging reduced 
energy consumption for 
all groups of consumers 
based on actual savings of 
fuel and energy resources

Consumption 
energy and energy 
resources are 
monitored, errors 
are identified

“green” energy saving 
plans and renewable  
energy sources and 
local types of fuel 
evaluated, embraced; 
payback indicators 
reflect regional policy

Table 5. Levels of development of the regional energy saving management policy Table 6. Examples of introduction of state and regional energy saving policy mechanisms

State policy mechanisms Examples

•  Development of unified methodological bases for 
preparation of current, retrospective and perspective fuel 
and energy balances as well as main indicators of usage 
efficiency for fuel and energy resources.

•  Inclusion of fuel and energy balances in consolidated 
indicators of regional reporting.

•  Development of regulatory and technical documents 
which regulate the preparation, execution and review 
of regional fuel and energy balances.

•  Development of municipal information systems including 
indicators of sources, networks and consumers of energy 
resources.

In 1990 Denmark approved a Program for Conversion of Combined 
heat and Power Plants; in compliance with the Program all medium and 
small heat generators are to be rebuilt to become low-output combined 
heat and power plants or biofuel plants. 

The efficiency of Belarus state policy in the field of energy saving is 
confirmed by the following outcomes:

•   225% increase in gDP from 1995 to 2008, while gross consumption of 
fuel and energy resources increase by 101%;

•  Belarus economy's energy intensity dropped 25% from 2003 to 2008, 
and from 0.78 kg of oil equivalent per one USD of gDP based on the 
1991 purchasing power parity to 0.32 kg of oil equivalent per one USD 
of gDP in 2008 (for reference, energy intensity in Russia in 2005 
equaled 0.42 kg of oil equivalent per one USD of gDP).

In 2005, China's energy consumption for the production of ten 
thousand yuans of gDP equaled 1.21 tons of coal equivalent. This 
number represented the first decrease since 2003. In compliance with 
the 11th Five-year Plan for Economic and Social Development for 2006-
2010, energy consumption per one unit of gDP is set to decrease by 
20% over the period.

Not all successful cases (ref. Appendices C and D) may be 
applied effectively in other countries, because of the varying 
stages of the energy efficiency improvement process. Neverthe-
less, the majority of cases convincingly prove the workability 
of motivation measures in case of staged and consistent imple-
mentation of the energy saving policy both at the regional and 
country levels in various sectors of the economy. 

Suitable mechanisms are selected based on the specifics of the 
relevant region. At the same time, ongoing changes in the re-
gional configuration (commissioning and decommissioning 
of residential buildings, regional infrastructure facilities, in-
dustrial entities, etc.) necessitate an efficient regional energy 
supply and energy management system.

Despite the variety of approaches, on the whole, comprehen-
sive energy saving programs allow regions to optimize oper-
ating capacities and create required reserves. Regional energy 
saving programs shall become the basis for comprehensive 
regional development programs - to improve efficiency of 
existing sources, release reserves for future development and 
pro-actively use secondary and non-traditional energy sources 
rather than construct new energy-generating facilities.

The development of such programs is a crucial step in build-
ing an efficient life support system and the establishment of a 
robust platform for regional and national development. Staged 
implementation of a set of activities fosters understanding of 
the current situation in the region, identifies critical problems 
and defines methods of energy efficiency improvement. 

ConClUSIon
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Appendices

Appendix A. Practical, Detailed Algorithm 
for Developing a Comprehensive Regional 
Energy Saving Program

# Description of work stages

1. Make a decision on development of a city (region, municipality) energy saving program (concept). Clarify battery limits 
(composition) of the object (municipality), develop terms of reference.

2 Clarify initial bulk data, develop (correct) questionnaires with respect to the housing sector, public sector facilities, municipal 
entities.

3 Correct questionnaires on energy sources and additional data formats. Request information on outcomes of energy surveys and 
entities’ energy saving programs under implementation.

4 Disseminate questionnaires, collect statistical forms and obtain data from other sources.

5 obtain initial data, carry out initial processing. Use and compare data from websites, public domain databases, sectoral reports, 
regional development programs, city and municipality general plans.

6 Clarify requirements stipulated by federal and regional legislation with regard to development and approval of programs, clarify 
required indicators, identify regional priorities.

7 Structure the regional program concept, energy and resource saving development strategy, clarify objectives and tasks.

8 Approve the regional program concept and start developing a targeted comprehensive program.

9 Compile an individual (thermal energy, electricity, water, fuel) and a consolidated regional fuel and energy balance.

10 Review energy resource loss at all stages: generation, transport/transmission and distribution of fuel and energy resources, as well 
as consumption. Identify basic problems in the field of energy resources production/generation and consumption, evaluate the 
energy saving potential.

11 Develop a program structure as per the identified hierarchy of problems, define the energy saving rate (reduction in energy 
resource losses), fuel and energy resource saving assignments by sectors and consumption groups.

12 Identify issues by sector (sub-programs). Select required energy saving measures and activities by sub-programs.

# Description of work stages

13 Use activities, parameters and indicators of existing (and future) energy saving programs of city (regional) entities within the 
framework of sub-programs.

14 Select additional objects for implementation of activities, calculate expected energy resource saving indicators, economic effect, 
profitability, paybacks.

15 Use programs and plans for major overhauls of residential buildings and public sector facilities to achieve the set fuel and energy 
resources saving parameters.

16 Distribute the set of measures and activities by type (organizational, technical, informational), payback period, other indicators.

17 Align the set of activities by timeframes (stages), areas, resources - in order to achieve the targets and indicators, set program 
parameters and perform the set objectives and tasks.

18 Review the situation with energy resources metering, develop programs for implementation of regulations for various groups of 
consumers (metering, energy surveys, certification of buildings). 

19 Develop (create) a system for energy saving management in the region and municipalities.

20 Develop an information support and outreach plan, train human resource officers in energy saving.

21 Use opportunities provided by federal (with regard to a regional program) and regional (with respect to municipalities) targeted 
programs to implement the consistent energy saving policy.

22 Use related programs and mechanisms for implementation of the comprehensive energy saving policy (labeling programs, energy 
efficient construction, Kyoto Protocol mechanisms, environmental insurance, etc.).

23 Clarify consolidated indicators of the program (volumes of fuel and energy resource savings, reduction in consumption, emissions, 
financial indicators).

24 Develop additional investment mechanisms and levers for implementation of proposed program measures and activities.
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Appendix B. Example of a Best Available 
Technology Reference Document (BREF4)

4   The document is in public domain on http://www.14000.ru

• Energy efficiency management system

• Planning and identification of objectives and tasks

• Energy efficient design

• Improvement of the level of process integration 

• Maintenance of motivation in the process of energy 
efficiency initiative implementation

• Maintenance of skills of human resources 

• Information exchange

• Efficient control of production processes

• Maintenance

• Monitoring and measurements

• Energy consumption audit and energy diagnostics

• Enthalpy and exergy review (Pinch analysis)

• Thermo-economics

• Energy models, databases and balances

• Optimization of parameters of energy resources use

APPEnDICES

Appendix C. Mechanisms for Energy 
Saving Measures Implementation

Activities and support mechanisms Examples

Retrofit options; installation of gas turbine plants at operating 
power generation units; off-gas heat utilization; introduction of 
new technologies, development of replicable projects

•   Development of design documentation on modern energy 
efficient gas turbine plants for the purpose of their large-scale 
fabrication by local manufacturers (if relevant conditions are in 
place).

•   Development of standard solutions for retrofit or replacement 
of uniform equipment at existing energy sources, development 
of design documentation on modern condensing boilers for the 
purpose of their large-scale fabrication by local manufacturers 
(if relevant conditions are in place), development of standard 
solutions for installation of gas turbine plants (gTPs) and gas 
piston units (gPUs) at existing boilers.

•   Development of circuit solutions to coordinate operation 
regimes of small co-generation sources with existing regional 
energy systems.

In Russia, two companies, Bashkirenergo and Tatenergo, were 
among the first energy companies to introduce gas turbine 
plants and gas piston units fabricated by Russian and foreign 
manufacturers. For example, in 2002 to 2004 specialists of oAo 
Bashkirenergo commissioned 17 gas piston units at five facilities, 
with a total installed electric capacity of 34.25 MW and 30.15 gcal/
hour thermal capacity.

In 2003, a gTP-ChPP complex (the first complex of its type in the 
Republic of Tatarstan, Russia) was erected at Kazan ChPP-1 (oAo 
Tatenergo); the aggregate capacity of the complex is 50 MW (2 
units 25MW each) on the basis of modern gas turbine technologies, 
utilizing off-gas heat in heat-recovery boilers. Individual 
components of plants fabricated by foreign manufacturers failed 
in the course of operation, and in combination with a lack of well-
organized service maintenance, these failures meant protracted 
equipment downtime.

Optimization of the structure of energy sources

•   The need to develop city heat supply circuits (this need should 
be approved at the legislative level or in the form of obligatory 
requirements, national standards).

•   Maximum loading of most efficient combined heat and power 
plants; transfer of boilers to peak load operation regimes.

•   Development and implementation of comprehensive projects 
for improvement of the structure of energy sources based on 
system efficiency criteria rather than simple evaluation of an 
individual project payback (identification of required purchases 
of electricity and gas from external networks; optimization 
of the structure of energy sources in a settlement, including 
general-use ChPPs and boilers, sectoral ChPPs and boilers, 
peak-load energy sources, small-scale energy generation 
facilities).

•   Replacement of boilers with combined heat and power plants, 
introduction of a procedure for distribution of heat loads in 
favor of more energy efficient sources of combined generation.

•   Ban on construction of condensing power plants in cities, 
requirements to use electric boilers only in areas characterized 
by excess electric capacity or low cost electricity.

•   Creation of a regulatory and legal framework to set 
requirements for newly constructed and retrofitted energy 
sources, incorporate energy efficiency requirements in 
technical regulations.

There is a national heat Supply Planning System in Denmark. 
Municipalities are obliged to plan heat supply system development 
(however they are not obliged to create these systems). Danish 
energy saving policy particularly focuses on conversion of heat 
supply systems towards centralization around combined heat and 
power plants (including <1MW mini-ChPPs).

Within the centralized heat supply system of Copenhagen, 
approximately 30% of annual demand for thermal energy is 
covered by energy generated in the course of waste processing; 
biomass is the main source of fuel (50%). Coal is used for 
generation of up to 18% of thermal energy. natural gas and oil 
account for an insignificant share in the thermal balance (of note, 
in Denmark the price of natural gas is the highest in Europe: 1,123 
Euros for 1,000 m3 according to 2007 data). All energy sources 
contribute to the common system; all waste burning sources and 
sources utilizing thermal energy of industrial wastes are loaded 
first of all, then centralized heat supply systems are loaded, and 
finally peak-load boilers.

Electric heating in Denmark is strictly prohibited (though several 
residential buildings are still heated with the use of electric 
boilers).

In France, first waste burning sources are loaded, then coal and 
natural gas sources are loaded, and only then - fuel oil sources are 
loaded when generating thermal energy.
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Increase in use of RES. Comprehensive use of local and 
secondary energy resources

•   Creation of a system for collection, primary preparation and 
energy-purpose use of renewable energy sources. new process 
solutions. Improvement of local resources processing. Approval 
of a procedure for obligatory purchase of electricity generated 
by renewable energy sources.

•   Approval of a provision for the procedure for setting the tariff 
markup for the cost of electricity generated by renewable 
energy sources, including with the use of budget funds.

•   Introduction of obligations for network companies to purchase 
certain volumes of “green” energy to compensate losses.

•   Use of funds, collected as payments for emissions, to finance 
renewable energy sources.

•   Introduction of Kyoto Protocol mechanisms.

•   Provision of budget subsidies for the cost of technological 
connection of RES-based facilities erected in compliance with 
comprehensive development plans.

•   Direct budget funding of pilot projects based on renewable 
energy sources.

Thirty years ago Israel approved the world's first regulatory 
document that obligated the use solar plants for hot water supply 
in all newly constructed residential buildings, hotels and recreation 
and retreat centers below 27 m height. Today over 80% of Israeli 
apartments are fitted with plants which usually include a 2m2 
solar panel and an insulated 150l tank. The plants enable a 9% 
reduction in electricity generation in Israel and a 4% reduction in 
costs for import energy carriers. In case of solar panels, there was 
no opposition by investors who had to invest more money into 
construction of new houses; on the contrary, existing buildings 
not covered by the above regulation began to use solar panels on a 
wide scale. The seeming “unprofitability” of solar energy based on 
primitive payback calculations resulted in the general improvement 
of the economy efficiency.

The system of “green certificates” for electricity was introduced 
in Sweden in May 2003 within the effort to hand over funding 
programs from the state to the market. The objective of the 
certification system was to increase the volume of RES-based 
electricity generation by 10TW*hour per annum in 2001-2010 
(without taking into consideration energy generated at existing 
major hydro power plants).

Certificates may be issued with respect to electricity generated 
with the use of wind, solar, wave, peat and geothermal energy 
as well as certain types of biofuel and hydropower. All electricity 
consumers are obliged to purchase certificates based on their 
consumption. For example, in 2004 it was required to purchase 
“green certificates” for 8.1% of energy consumption. This value 
grows annually, and in 2010 it will reach 16.9%.

A 12.8MW thermal capacity solar plant (18.3 thousand m2) is 
operating in the City of Marstal (Denmark); it covers 35% of the 
annual city thermal energy consumption. In case of an increase in 
the area of solar panels from 100 to 10,000m2 the unit cost is cut 
in half. large solar plants constructed in Denmark have the world's 
lowest unit costs – US $200-300 per m2.

The Swedish government implements a program for investment 
support of the conversion from direct electric and oil heating to 
centralized heat supply, bioenergy, heat pumps and solar heating; 
it is a five-year program started in 2006. The program budget is 2 
billion Swedish kronas; support is provided in the form of subsidies.

Heat network efficiency improvement

•   Requirements for obligatory commercial metering of consumed 
thermal energy and energy carrier with the use of relevant 
metering devices, and on-line monitoring of actual heat losses.

•   Identification of a procedure for approving standard losses in 
heat networks; the procedure shall envisage a higher standard 
only if a long-term losses reduction program is in place. 
Exclusion (during the next monitored period) of inefficiently 
used funds allocated for reduction in losses whenever program 
indicators are not met.

•   Tariff stimulation of consumers and heat supply companies to 

reduce the temperature of the returned heat carrier.

heat losses in main and distribution pipelines of Danish heat 
networks is approximately 4%. These results were achieved via 
development of new designs of pipes for heat networks as well as 
reduction in the temperature of feed pipelines, to 70-850C (under 
quantity control).

Reduction in the tariff for decrease in the temperature of the 
return network water (including obligatory compliance of 
consumers with a number of other requirements) is currently one 
novel effort to stimulate energy saving by consumers in Denmark.

The average level of losses in latvian heat networks is 
approximately 17%; in certain heat supply systems it reaches 20-
30%. In compliance with Energy Sector Development Trends for 
2007-2016 latvia aims to ensure a reduction in the average level 
of heat losses in transmission and distribution networks from 17 to 
14% (in the heat networks of Riga, in the course of the centralized 
heat supply system rebuild, the level of heat losses was reduced 
from 20% in 1998 down to 13% in 2007). To date, approximately 
19% of worn-out heat networks have been replaced in latvia.

In Finland, each consumer is permitted to suspend heat supply 
for one hour per annum (the reliability of Finnish centralized heat 
supply systems is 99.98%).

Water supply system efficiency improvement

•   Introduction of requirements for obligatory metering of actual 
water losses in the water supply system.

•   Construction of closed water circulation systems, optimization 
of the pressure level in all elements of the system (taking into 
account relevant electricity savings).

•   Definition of a procedure for approval of standard losses in 
water networks; the procedure shall envisage a higher standard 
only if a long-term loss reduction program is in place. Exclusion 
(during the next monitored period) of inefficiently used funds 
allocated for reduction in losses whenever program indicators 
are not met.

•   Introduction of requirements to return water supply systems to 
use potential of effluents.

In order to overcome two major obstacles in the way of large-scale 
installation of water metering devices (the cost of installation 
and the process of conversion of consumers to a new system of 
payment), the yerevan City Municipality (Armenia) adopted a 
law that partially writes down the debts of consumers who install 
such devices. As a result, the number of installed metering devices 
increased from 1,000 in 1999 to 277,000 in 2005. At present, 
approximately 80% of household consumers are equipped with 
metering devices (i.e. approximately 90% of all multi-apartment 
buildings of yerevan). Average consumption of water per capita 
reduced from 250 to 110 liters as a result of the metering devices 
and application of tariff schemes. The aggregate consumption in 
all sectors dropped from 112 million m3 in 2002 to 77 million m3 in 
2005, i.e. nearly 30%.

Public sector energy efficiency improvement

•   Creating conditions to use energy servicing contracts as part of 
energy saving activities in the public sector.

•   need to carry out energy surveys, energy certification, creation 
of a system to rank public organizations based on level of 
energy efficiency.

•   Defining minimum level of energy efficiency requirements for 
public sector facilities that have been overhauled.

•   Introducing energy efficiency requirements for products 
and equipment (consuming energy resources) in the public 
procurement system.

In Germany, a law bans installation of cooling machines within 
air conditioning systems of public buildings, proceeding from 
the position that taxpayers should not pay for the comfort of 
government officials.

Since 2007, the Administration of the City of Berlin buys only 
cars that consume 6.5 (or fewer) liters of gasoline per 100 km. By 
2011, the permissible level will drop to 5 liters. When purchasing 
computers and other electronic devices, Berlin's administrative 
agencies of Berlin must select products that consume less 
electricity.
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Housing sector energy efficiency improvement

•   Installation of energy saving equipment (lighting devices, 
variable speed drives at heat supply stations), master building 
metering points, thermal insulation of buildings’ faces and lofts.

•   obligatory energy surveys of buildings, definition of energy 
efficiency categories and introduction of results (energy 
certificates) in the state energy register.

•   obligatory installation of building energy efficiency category 
signs at building lobbies.

•   Introduction of a mechanism to centralize procurement of 
energy efficient goods and services.

•   Attraction of private investments into energy saving via energy 
servicing contracts.

large-scale housing construction in Slovakia had long been 
carried out according to 1970 technical standards. Today, all 
new housing is constructed in compliance with new standards 
corresponding to EU requirements, and all buildings built to the old 
standards receive energy saving initiatives like thermal insulation, 
etc. 

Some activities were implemented in a number of buildings 
connected to the centralized heat supply system in order to 
improve their energy efficiency: thermal energy metering points 
were installed in 88% of residential buildings; hydraulic control 
in 57%; control valves in 55%. A price increase in thermal energy 
has meant greater interest in energy saving activities – thermal 
insulation in particular.

In Norway, household energy efficiency has improved 
considerably since 1990. From 1990 to 2006, the efficiency of 
heating and hot water supply increased by 21%. Educational 
programs (aimed at improving energy efficiency program 
implementation skills and maintenance technologies development) 
have been under implementation for many years in norway.

In Japan, the law on 2007 Budget is one of numerous examples 
of policy aimed at encouraging building retrofits that take energy 
efficiency into account. The law envisions the allocation of 15 
million euros over two years to reduce the tax rate for building 
energy efficiency projects. The regulation covers costs related to 
heat losses reduction, installation of condensing boilers and solar 
panels and construction of new highly efficient buildings. Small 
improvements in buildings are also entitled to the tax benefit. In 
order to be entitled to subsidies it is necessary to reduce energy 
consumption by 15% in new buildings and by 25% in rebuilt 
buildings (relative to the standard energy consumption indicator 
prior to implementation of energy saving measures). In addition, 
homeowners have to report on energy consumption for three years 
following retrofit or construction.

Industry energy efficiency improvement 

•	   Monitoring (to be carried out by authorized regional agencies) 
of energy efficiency in the field of manufacturing of industrial 
products.

•	   Energy surveys of industrial plants aimed at reducing excessive 
energy intensity in the manufacturing process and developing 
energy efficiency improvement programs.

•	   Creation and development of a market for distributing electric 
capacities released at the plants.

•	   obligatory expert-level assessment of greenfield projects' 
energy efficiency.

In 1979, Japan enacted an energy saving law aimed at major 
industrial plants, which then accounted for 70% of energy 
consumption. In parallel with the development of electricity 
consumption reduction measures, the law intended to rationalize 
the fuel combustion process, reduce heat losses during 
transportation and minimize wasted energy. large fines were 
imposed on plants that failed to make efforts in these areas. In 
2003, the law was expanded. It now covers other major energy 
consumers, including big office buildings, supermarkets, hotels and 
hospitals.

In Sweden, a program for energy efficiency in energy intensive 
industrial sectors has been in place since January 2005. It is a five-
year voluntary program supervised by the Swedish Energy Agency 
in cooperation with the Tax Agency and the Program Council 
(which includes representatives of various industrial sectors).

The program is based on voluntary participation of companies 
which have the financial resources necessary for implementation. 
When joining the program, companies assume obligations to 
introduce energy consumption regulation systems, analyze 
internal electrical energy consumption and invest in short-term 
energy efficiency plans (the maximum payback is three years). 
Participating firms need not pay the electricity tax introduced in 
2004. Companies who fail to meet the obligations must return 
funds received as a result the tax benefit.

Some 126 firms applied in the first year of program 
implementation. They represented sectors that in aggregate 
consume more than 50% of the energy used in the country's 
industrial sector.

Austrian industry generates approximately 24% of the country’s 
gDP and consumes slightly more than 30% of its electricity. 
Because the majority of Austrian entities are relatively small, they 
have neither the resources nor funds to implement energy saving 
activities. Thus the state handles this task.

From 2002 to 2007, energy consumption audits were conducted 
at 189 Finnish industrial entities that consumed less than 500 
gW*hour per annum. The energy saving potential found by the 
auditors was 383 gW*hour of thermal energy per annum and 86 
gW*hour of electricity. To implement these energy efficiency 
improvements, the required investment was 39 million euros, with 
an energy saving potential of 16 million euros per annum and an 
average investment payback of 2.5 years.

Transport energy efficiency improvement 

•	   Enact more rigid environmental requirements for transport 
vehicles.

•	   Enact regional entrance/exit bans for transport vehicles that 
do not comply with emissions requirements.

•	   Subsidize the replacement of old cars with new, procuring 
economy cars.

•	   Implement programs for retrofit and development of motor 
roads and railways.

one of the programs implemented in Belgium aims to provide 
assistance in switching commuters cars to public transport: public 
sector employees can use trains for free to get to work and return 
home.

In Sweden, assistance is provided to buy hybrid cars within the 
framework of the implemented policy. For example, all municipal 
transport in the City of västeräs (pop. 200,000) uses gas 
generated at one of local plants processing food wastes.
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Appendix D. Regional Energy Efficiency 
Improvement Programs, Best Practices 

ENERGy TARIFFS AND VuLNERABLE GROuPS OF 
CONSuMERS 

Since July 2007, electricity and gas markets in EU Member 
States have been fully opened for all customers. According 
to the European Regulators’ Group for Electricity and Gas 
(ERGEG, 2007), end-user price regulation distorts the 
market. ERGEG thus recommends end-user price regulation 
be abolished or brought into line with market conditions. 

Case: Reducing fuel poverty by increasing energy efficiency

An approach providing assistance to low income households 
in order to implement energy efficiency measures has proved 
to be a success in the UK. It is used to reduce fuel poverty in 
the longer-term.

What: Warm Front scheme to tackle fuel poverty and improve 
energy efficiency.

Why: In the United Kingdom (UK), reducing and addressing 
fuel poverty is one of the main objectives of energy policy. 
Fuel poverty occurs due to a combination of poorly insulated, 
energy inefficient houses and low income. In these households, 
financial barriers to energy efficiency measures are high. 

According to the UK definition, a household is in fuel poverty if 
it needs to spend more than 10% of its income on a satisfactory 
heating regime. In 2004, about 2 million households were in 
fuel poverty in the UK (OECD/IEA, 2008).

How: In England, the Warm Front Scheme provides energy 
efficiency grants to households that receive some form of social 
benefit, such as households with dependent children, the 
elderly, the long-term sick and the disabled. The public grant is 
funded by DEFRA (Department for Environment, Food and 
Rural Affairs) and managed by Eaga, one of the UK’s largest 
suppliers of heating and renewable energy. 

In the Warm Front Scheme, central heating is offered to all 
eligible households. Other energy efficiency measures may also 
be offered, subject to maximum grant amounts. 

Outcome: Between the introduction of the scheme in June 
2000 and the end of 2007, nearly 1.5 million households 
received assistance. The average grant investment was GBP 
839 in 2004-2005 and GBP 1436 in 2006-2007. The average 
payback time was 5 years in 2004-2005 and 7 years in 2006-

which at least half had to be met in low-income households. 
Failure to comply with the requirements led to financial 
penalties. Flexibility is allowed through trading: suppliers 
could buy or sell energy savings, or their obligations, to other 
suppliers. 

Outcome: In the 2005-2008 period, the suppliers delivered 
savings of 187 Twh, nearly 50% more than the target. And at 
least half of the savings were made in low-income households 
(Ofgem, 2008). 

Case: Energy saving obligation to electricity distribution 
system operators 

What: Obligate electricity distribution system operators to 
achieve energy savings in household and non-household sectors 
in the Flemish region in Belgium. 

Why: To improve energy efficiency in household and non-
household sectors.

How: In the Flemish region, electricity distributors must 
achieve an annual energy saving target of 2% of electricity 
supplied to households and 1.5% of electricity supplied to non-
household customers. The target is based on the amount of 
electricity supplied in two previous years. Operators that fail 
to achieve the target must pay a financial penalty.

The distributors can decide which energy saving measures to 
promote to achieve the target. The measure must consist of 
financial (for example grant or low-cost loan) and awareness-
raising elements (i.e. consumers’ awareness). In addition, the 
system operators were required to carry out two energy scans 
for every 100 household connections between 2007 and 2009. 
Where advisable, energy saving lightbulbs, water-economy 
shower-heads, pipe insulation and radiation foil are installed 
to the scanned households. The electricity distributors are also 
obligated to offer energy accounting for schools and health and 
welfare facilities and support local authorities in their energy 
policy (Flemish energy efficiency action plan 2008-2010). 

Outcome: The most common measures have been super-
insulated glazing; condensing boilers and high-efficiency 
boilers; roof insulation in existing buildings; thermostatic 
valves; and solar boilers (Flemish energy efficiency action plan 
2008-2010). The realized primary energy savings have varied 

2007. 

As a result of the investments, the CO2 emissions of the 
households fell an average of 24% in 2004-2005 and 13% 
in 2006-2007. Other benefits were improved air quality and 
energy security (OECD/IEA, 2008). 

Similar regional energy efficiency programs targeted to 
households in fuel poverty are in place in Northern Ireland, 
Wales and Scotland.

INTERACTION BETWEEN PRODuCERS AND CONSuMERS 
TO MOTIVATE ENERGy SAVINGS AND EFFICIENCy

Case: Energy Efficiency Commitment for electricity and 
gas suppliers

What: Energy Efficiency Commitment (EEC2), the main 
instrument of the UK Government for improving energy 
efficiency of households in 2005-2008. 

Why: To improve energy efficiency of households through 
obligations to energy suppliers. 

How: The Electricity and Gas Order requires electricity or gas 
suppliers who supply at least 50,000 domestic customers to 
achieve energy saving targets in the households. The overall 
target for the 2005-2008 period was a savings of 130 TWh, of 

between 600 and 1000 GWh/year  in 2003-2006 (Cornelis, 
2009). 

ENERGy SAVINGS MOTIVATION MECHANISMS 
IMPLEMENTED By REGIONAL OR NATIONAL 
AuTHORITIES

Case: Long-term, low interest loans for building retrofit

What: CO2 Building Rehabilitation program in Germany

Why: To improve energy efficiency in existing residential 
buildings

How: In Germany, subsidies combined with low interest 
loans are granted for the renovation of buildings that require 
substantial energy saving investments. For a building completed 
before 1984, for example, a subsidy of 17.5% of renovation costs 
(up to 8750 euro per dwelling) may be granted if the building’s 
energy consumption is at least 30% higher than required by 
the current building code. 

Alternatively, a low-interest loan may be granted to cover the 
investment costs. The length of the time within which the 
loan has to be paid is limited to 20 years, but the period of 
repayment can be delayed for a maximum of three years. If 
the renovated house (built before 1984) achieves the energy 

The most important measures in EEC2, number of measures 
delivered and energy saving achieved in 2005- 2008 (Ofgem, 
2008).

Figure. Part of an energy certificate of a small residential build-
ing in Finland. Energy efficiency rating from A to G is based on 
the energy consumption of the building (kWh/gross area (m2)). 
The building in the example consumes 185 kWh/m2 and has the 
energy performance rating of C

Measure
Number 
delivered

Energy 
saving (TWh)

Professionally-installed loft 
installation

1,750,000 
households

50

Do-it-yourself-insulation 32 million m2 9

Cavity wall insulation 1,700,000 
households

77

Energy efficient light bulbs 100 million 
light bulbs

22

Energy efficient boilers 2 million 
boilers

8
321-
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performance standard for new buildings, 5% of the loan 
is forgiven. If energy consumption goes 30% beyond the 
standard, the relief is 12.5%. 

The loans are managed by KfW, a non-profit public banking 
group. Lower interest rates than most commercial loans result 
in average savings of about 7-12% per loan.

Outcome: From 1996 to 2004, the CO2 Building 
Rehabilitation Program approved loans for about 16.3 
million m2 for 196,000 dwellings. Between 2001 and 2005, 
the estimated annual energy saving was 20 PJ (OECD/IEA, 
2008).

Case: Energy certificates of buildings

What: Energy certificate of buildings.

Why: To inform buyers and renters, and prospective tenants, 
of a building’s energy performance.

How: The EU directive on Energy Performance of Buildings 
(2002/91/EC) requires Member States to ensure that when 
buildings are constructed, sold or rented out, an energy 
certificate is available to the prospective buyer or tenant. The 
certificate presents the energy consumption of the building for 
space and hot water heating, cooling, ventilation and lighting. 
In addition, the certificate shows the reference values such as 
current legal standards, and gives recommendations for cost-
effective improvement of energy performance.

Outcome: The energy certificates have significantly improved 
public awareness and a trend toward more efficient construction 
is visible. However, in most countries it is too early to 
quantitatively estimate the full impact of energy certificates. 
In the Netherlands, where a certification scheme existed before 

the EU directive on building energy performance, it seems that 
buildings with the “green label” (see Figure above) have had a 
slightly higher transaction price than buildings with the “red 
label.” Also, the period of time that a house goes unsold has 
been shorter for green label buildings (ASIEPI, 2009).

Case: Energy service company (ESCO) 

What: Energy service company (ESCO).

Why: To promote energy efficiency investments in industry, 
services and public buildings.

How: An energy service company (ESCO) is an enterprise 
that delivers energy efficiency measures and investments in a 
customer’s facility or premises. The remuneration of the services 
of ESCO, including investments, is based on saved energy 
costs. Thus ESCO services include a savings guarantee and 
ESCO covers the financial risk either partly or fully (Motiva, 
2010). The ESCO concept is particularly suitable when a lack 
of financial or human resources impedes implementation of 
otherwise viable activities. 

Several EU countries have taken measures to promote 
ESCO’s, especially in the public sector. ESCO projects are 
often promoted through the preparation of projects and by 
investment subsidies (EC, 2009). Germany has a particularly 
established energy services industry. 

Outcome: In Germany, there are about 500 ESCO companies 
and an estimated 50,000 projects. The average investment 
payback time is 5 to 15 years, and the average saving in energy 
varies between 10% and 38% of energy consumption before 
the investment. The most common technologies delivered in 
ESCO projects are heating, insulation and CHP (Bertoldi et 
al., 2007).
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