International Journal of Energy Economics and
Policy

ISSN: 2146-4553

ZJ

Eauny ol

available at http: www.econjournals.com /<

International Journal of Energy Economics and Policy, 2019, 9(6), 535-541.

Energy Efficiency and Energy Saving in Public Schools: Federal
Policy and Regional Perspectives from Russia

Sergey S. Neustroev, Anna A. Arinushkina*

Institute of Education Management of the Russian Academy of Education, 16 Zhukovskogo Str., 105062, Moscow, Russia.

*Email: anna.arin@mail.ru

Received: 18 July 2019

Accepted: 01 October 2019

DOI: https://doi.org/10.32479/ijeep.8582

ABSTRACT

In general, the paper addresses the challenge of high energy intensity of the public organization in Russia. In particular, the study aims to investigate
the key aspects of energy efficiency and energy saving policies in public schools, which have been adopted at the federal level and implemented in the
regions of Russia. The paper provides a legal review of these policies in order to analyze the existing mechanisms of increasing energy efficiency in public
schools. The monitoring mechanisms of public schools’ energy efficiency and saving policies is also critically reviewed. In order to comprehensively
analyze certain challenges of increasing energy efficiency in public schools, the paper includes results of in-depth interviews with school principals
of both urban and rural educational organizations from the Siberian Federal District. Relying on the best world experiences and advanced scholarship,

the authors provide a number of recommendations that could help to increase and sustain energy efficiency in the Russian public schools.
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1. INTRODUCTION

According to various estimates, Russia demonstrates one of the
highest values of energy intensity of its GDP among all other
industrially developed countries (ERIRAS, 2014; Byers Jr., 2017,
Enerdata, 2018). More than that, the economic crisis in 2014-2015
heavily influenced the situation with Russia’s energy intensity of
GDP in a negative way (ACGRF, 2015. p. 11). Taking into account
the challenges faced by Russia in terms of energy efficiency
and energy saving, these issues are extensively covered in the
contemporary scholarship. If one conducted a comprehensive
review of the field, she or he would divide the whole pool of the
literature into several categories.

First of all, there are studies that cover an array of general issues to
energy efficiency and energy saving in Russia. Describing the general
context of energy efficiency policies conducted by the Government

of Russia, the scholars focus in the effectiveness of such policies,
including in a comparative perspective (Bulatov, 2012), analyze energy
effectiveness of the Russian economy (Strakhova and Lebedinsky,
2012; Bessel’, 2013), and review objectives and methods used for
analyzing energy efficiency in an economy, employing Russia as an
example (Chaika, 2018). Other researchers prefer to analyze Russia’s
energy efficiency performance in contrast to other BRICS or G7
countries (Camioto et al., 2016), or they propose unconventional
concepts (such as “green economy”) for improving Russia’s policies
in the field of energy efficiency and saving (Matraeva et al., 2019).
Taking into account Russia’s size and uneven both geographical
and economic development, a number of scholars prefer to focus on
regional dimensions of energy efficiency and energy saving policies
(Bayev et al., 2013; Ratner and Ratner, 2016).

Second, a great part of the contemporary scholarship deals with
legal issues and regulatory frameworks in the field of energy
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efficiency and saving. Concepts and general characteristics of
electric power efficiency under the Russian energy legislation are
reviewed in (Laskovaya, 2012). A comprehensive review of the
Russian new energy efficiency act is presented in the paper written
by (Malmendier, 2011), while the recent trends in the development of
legislation and regulation of energy efficiency in Russia are covered
by (Popov et al., 2012). More than that, such issues as Russia’s energy
efficiency accounting system (Bashmakov and Myshak, 2014), carbon
taxation for better energy efficiency performance (Orlov etal., 2013),
and energy efficiency investments (Boute, 2012) are also extensively
analyzed in the contemporary scholarship.

Third, some researchers discuss energy efficiency of particular
industries of the Russian economy. Of course, the fuel and energy
complex is analyzed with special attention (Taraskina, 2008;
Sokolov et al., 2017; Simonova et al., 2016; Syngellakis and
Brebbia, 2018). Other industries are also covered, including
agriculture (Taran et al., 2011; Bogoviz et al., 2018a), industrial
production (Bogoviz et al., 2018b), civil construction (Gagarin
and Kozlov, 2011; Gagarin and Kozlov, 2012; Bashmakov, 2016;
Meshcheryakova, 2018).

Fourth, relevant energy efficiency and energy saving technologies,
which might be used or already applied in Russia, are also actively
reviewed by various researchers. It is worth noting the research
conducted by (Tyutikov et al., 2016), in which they discuss the use
of heat-reflective window screens in different regions of Russia.
The impact of alternative energy technologies on energy efficiency
of Russia’s economy is also addressed in a number of research
papers (Arbuzova et al., 2012).

Despite the urgency of increasing energy efficiency on Russia and
the availability of many high-quality studies on this agenda, there
is no single study analyzing energy efficiency policies aimed at
increasing energy efficiency and energy saving of public schools.
Public schools have to spend significant financial resources on energy
consumption (FSSS, 2018). And this tremendous drain of educational
rubles could be used for other educational purpose if energy saving
and energy efficiency would increase. This would also help to reduce
the management costs of public authorities and contribute to the
reduction of greenhouse gas emissions. According to the research
conducted by the Russian Academy of Education, by studying
citizen’s appeals, the issues of energy efficiency and energy saving
in public schools are of high importance (Arinushkina et al., 2019).

We would like to note that there is a distinctive body of scientific
research on energy efficiency and energy saving in public schools
published in other countries of the world. First of all, they focus
on space heating systems, ventilation, and cooling systems
(Dall’O and Sarto, 2013; Wang et al., 2014a; Wang et al., 2014b).
General indicators of energy consumption and strategies of
energy preservation in schools constitute another subfield (Butala
and Novak, 1999; Thewes et al., 2014; Salvalai et al., 2017).
Other researchable topics on schools include benchmarking
energy indicators (Sharp and Ridge, 1998; Filippin, 2000;
Salleh et al., 2016), energy performance assessment (De Santoli
etal., 2013), zero energy building targets (Ferrari and Romeo, 2017),
energy and environment monitoring (Zinzi, 2015), etc.

Consequently, the goal of this research is to analyze the key
aspects of energy efficiency and energy saving policies in public
schools, which have been adopted and implemented in Russia.
First of all, we critically review the existing legal framework,
regulatory aspects, and monitoring mechanisms used in application
to public schools in Russia in order to create a comprehensive
understanding and identify concerning aspects. Then we provide
results of in-depth interviews with school principals, indicating
their perspectives, challenges, and concerns regarding energy
efficiency and energy saving performance. On the basis of
the analysis conducted and taking into account the best world
experiences and advanced scholarship, we provide a number a
number of recommendations that could help to increase and sustain
energy efficiency in the Russian public schools in particular and
in the budget sector in general.

2. MATERIALS AND METHODS

The paper presents an analysis of the key legal and program documents
aborted by the Government of Russia with respect to increasing
Russia’s energy efficiency and energy saving. In particular, our
analysis includes the following documents: (1) Presidential Decree
No 889 of July 04, 2008 on Some Measures to Increase the
Energy and Environmental Efficiency of Russia’s Economy.
(OPLI, 2008); (2) Federal Law No 261 of November 23, 2009
on Energy Saving, Improving Energy Efficiency, and Amending
Certain Legislative Acts of the Russian Federation (OPLI, 2009);
(3) Federal Program on Energy Efficiency and the Development
of Energy in the Russian Federation until 2020 (Government of
Russia, 2010); (4) Order of the Ministry of Energy of Russia of
June 30,2014 N 401 “On approval of the procedure for submitting
information on energy saving and on improving energy efficiency”
(Ministry of Energy, 2014). All these documents have established
the mandatory for all regions federal policies and a monitoring
mechanism used to trace energy efficiency and energy saving
performance. Of course, we focus in our analysis only on those
aspects that directly relate to energy efficiency and energy saving
in public schools.

More than that, we conducted a series of in-depth interviews with
school principals from the Siberian Federal District (SFD) with
the purpose of analyzing their attitudes towards all these policies,
their challenges, concerns, and trade-offs. We decided to turn to the
SFD because of its cold climatic conditions and strong dependency
on federal policies in the context of lacking financial resources.
In particular, we focused on both urban and rural public schools
in the Novosibirsk oblast (3 urban and 3 rural) and Altaiskiy krai
(2 urban and 2 rural). All the interviews had open questions and
were conducted by phone in March 2019.

The next section of the paper presents a legal analysis and results
of our in-depth interviews with school principals.

3. RESULTS AND DISCUSSION

3.1. Legal Framework, Regulation, and Monitoring
This part of the paper carefully reviews the legal basis of energy
saving and energy efficiency policies in Russia, including those
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focused specifically on public schools. First of all, we provide
a general overview of the key decisions adopted on the federal
basis that solely establish the very foundation of energy saving
and energy efficiency in Russia. Second, we turn our attention to
the legal framework used to regulate energy efficiency and energy
saving in the organizations owned by the state or municipalities,
which allows to focus on the policies applied in public schools.
And third, the monitoring mechanism used to track the progress
in public schools’ energy efficiency and saving performance
is described and critically analyzed. This allows to build a
comprehensive understanding of both policies and the monitoring
mechanism in Russia’s public schools. The documents reviewed
in this part are presented in Table 1.

The Government of Russia seriously turned to the issues of
energy security and energy saving during the presidency of
Dmitri Medvedev, who signed the very famous Decree No 889
of July 04, 2018 on Some Measures to Increase the Energy and
Environmental Efficiency of Russia’s Economy (OPLI, 2008).
The purpose of the Decree was to reduce the energy intensity of
the gross domestic product of the Russian Federation by no <40%
by 2020 compared to 2007, achieving rational and environmentally
responsible use of energy and energy resources. In particular,
Dmitri Medvedev instructed the Government of Russia to take
certain measures on technical regulation of Russia’s industry,
construction, transport, housing and utilities for increasing their
energy efficiency performance.

Another focus of the Decree considers stimulating and supporting
energy-saving and environmentally friendly technologies, as
well as strengthening the responsibility of business entities for
non-compliance with standards for permissible environmental
impact in order to stimulate the transition to energy-saving and
environmentally friendly technologies. With respect to education,
the Decree has the following provision: “... To consider the
issue of incorporating the basis of ecological knowledge into
federal state educational standards of basic general education.”

It is worth noting that this Decree does not specify the need to
include information on energy efficiency of Russia’s economy
(OPLI, 2008).

One year later, the State Duma passed the Federal Law No 261
on Energy Saving, Improving Energy Efficiency and Amending
Certain Legislative Acts of the Russian Federation (OPLI, 2009),
which was aimed at creating legal, economic, and organizational
frameworks to stimulate energy conservation and energy efficiency
in the country. According to the Law, Russia’ legal regulation in the
field of energy saving and energy efficiency is based on a number
of principles, including (1) efficiency and rationality in using
energy resources; (2) supporting and encouraging energy saving
and energy efficiency; (3) ensuring systemic implementation
of measures aimed at increasing energy efficiency and saving;
(4) energy conservation and energy efficiency (OPLI, 2009).

The Law also (1) established powers and competencies
of federal, regional, and local authorities in the field of
energy saving and energy security; (2) provided for state
regulation in the field of energy-saving and enhancing energy
efficiency; (3) discussed energy saving and self-regulated
organizations in the field of energy survey; (4) defined state
support and state control in the field of energy saving and energy
efficiency; and (5) regulated energy efficiency and energy saving
in organizations with participation of the state or municipal
establishments.

Of particular interest is the last point, because it strictly
concerns public educational organizations. According to
Article 25, organizations with state or municipality participation
and organizations engaged in regulated activities must approve
and implement programs in the field of energy saving and energy
efficiency, containing: (1) The target indicators of energy saving
and energy efficiency, the achievement of which should be
achieved as a result of the implementation of these programs, and
their values; (2) energy saving and energy efficiency measures,

Table 1: Energy efficiency and energy saving in Russia in the public sector: Legal and regulatory framework, statistical

Policy/Measure
The first official document on energy efficiency that sets a
goal to reduce energy intensity of Russia’s GDP by 2020 by

monitoring
No. Date Document
1 July 04, The Presidential Decree No 889 of July 04, 2008
2008 on Some Measures to Increase the Energy and
Environmental Efficiency of Russia’s Economy. (OPLI,
2008)
2 November  The Federal Law No 261 of November 23, 2009 on
23,2009 Energy Saving, Improving Energy Efficiency, and
Amending Certain Legislative Acts of the Russian
Federation (OPLIL, 2009)
3 December  The Federal Program on Energy Efficiency and the
27,2010 Development of Energy in the Russian Federation until
2020 (Government of Russia, 2010)
4 April 15, The State Program on the Development of Energy in the
2014 Russian Federation. (Government of Russia, 2014)
5 June 30, Order of the Ministry of Energy of Russia of June
2014 30,2014 N 401 “On approval of the procedure for

submitting information on energy saving and on
improving energy efficiency” (Ministry of Energy, 2014)

1n0<40% from 2007 level.

Creates legal, economic, and organizational bases for
stimulating energy conservation and improving energy
efficiency in Russia’s economy.

Fully describe the public sector, etc.; make an emphasize on
“budget organizations”

The Program states the following goal: “Ensuring reliable,
high-quality and economically sound provision of the domestic
market needs for energy carriers, energy and raw materials on
the principles of energy saving and energy efficiency.” This
program includes the previous one. The measures are

The monitoring mechanism is approved.
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expected results (in physical and monetary terms), including the
economic effect of these activities. More than that, requirements
for the form of programs in the field of energy conservation and
energy efficiency of organizations with the participation of the state
or municipality, organizations engaged in regulated activities, and
reporting on the progress of their implementation are established
by the authorized federal executive body (OPLI, 2009).

The Law also establishes certain requirements for programs in the
field of energy conservation and energy efficiency, including: (1)
Target indicators of energy saving and energy efficiency, which
should be achieved as a result of the implementation of these
programs (without specifying their values); (2) a list of mandatory
measures for energy conservation and energy efficiency with the
timing of their implementation; (3) energy efficiency indicators
of facilities, the creation or modernization of which is scheduled,
or investment programs of organizations engaged in regulated
activities (OPLI, 2009).

In short, the Law established the legal foundation that regulates
the issues of energy efficiency and energy saving policies in public
organizations, obliging them to set target indicators and adopt energy
efficiency and energy saving programs. Also, the Law established
strict time limits for public organizations to mandatory install
metering devices, their commissioning and transition to payments for
energy resources according to an organization’s actual consumption.
In particular, public schools, according to the Law, all public schools
in Russia had to reduce the volume of energy consumed over 5 years
by at least 15% of the volume actually consumed in 2009, achieving
the annual decrease of such volume by at least 3% (OPLI, 2009).

Another key stone in federal policies is the adoption of the first
State Program on Energy Efficiency and the Development of
Energy in the Russian Federation (Government of Russia, 2010),
which later becomes subprogram of a larger one — the State
Program on the Development of Energy in the Russian Federation
(Government of Russia, 2014). Both these programs address issues
of energy efficiency and saving in the budget organization, stating
ambitious goals for reducing energy intensity and introducing
energy efficient and energy saving technologies. It is worth noting
that the Russian public schools are not indicated separately in
these programs, but treated as part of all educational organizations
owned by federal, regional, and local authorities.

The Order of the Ministry of Energy of Russia N 401 “On approval
of the procedure for submitting information on energy saving
and on improving energy efficiency” (June 30, 2014) sets up the
monitoring mechanism used to evaluate energy efficiency and
energy saving performance in public organizations, including in
public schools (Ministry of Energy, 2014).

The mechanism is based on a number of forms of official statistics,
namely: (1) No. 22-HCS “Information on the work of housing
and communal organizations in the context of reform;” (2) No.
VPO-2 “Information about the material and information base,
financial and economic activities of the educational organization
of higher education;” (3) No. SPO-2 “Information on the material
and information base, financial and economic activities of a

professional educational organization;” (4) No. OO-2 “Information
about the material, technical, and information base, financial
and economic activity of the general education organization”
(Ministry of Energy, 2014). In particular, only two indicators are
used to monitor energy efficiency and energy saving performance
in public school: (1) Specific heat consumption for the supply
of state and municipal educational institutions, Gcal/sq. m;
(2) specific consumption of electric energy for the supply of state
and municipal educational institutions, kWh/sq. m.

In summary, the Government of Russia has created strong federal
policies in the field of energy efficiency and energy saving, which
are based on the comprehensive Federal Law No. 261 and two
federal programs. Public schools are considered in the categories
of “state-owned educational organizations,” “general educational
organizations,” “budget organizations,” etc. They have to develop
and submit organizational plans for increasing energy saving and
energy efficiency, and their performance is monitored by only two
indicators (consumption of heat and electric power).

3.2. School Principals on Energy Efficiency and
Saving: In-depth Interviews

Since the publicly available results of monitoring do not provide
enough information on the contemporary situation with energy
efficiency and energy saving policies in public schools of Russia,
we decided to conduct a series of in-depth interviews with school
principals from both urban and rural education establishments
in the SFD. As already mentioned in the Materials and Methods
section, our interviews were conducted by phone and included
(while not being limited by scope) the core questions regarding
energy efficiency and energy saving policies in public schools.

On the basis of in-depth interviews, the following groups of issues
could be identified: (1) Difficulties in achieving the target goals
in current conditions; (2) formality of the existing monitoring
mechanism; (3) lack of financial resources needed to significantly
improve energy efficiency and saving performance; (4) absence
of regional standards in energy management in public schools, as
well as poor performance; (5) overwhelming presence of energy
efficiency and saving propaganda vs. technical approaches,
especially in rural schools. Let’s review the results obtained in
details.

First of all, the school principals interviewed by us are deeply
concerned with the main provisions of the Federal Law No. 261
on Energy Saving, Improving Energy Efficiency and Amending
Certain Legislative Acts of the Russian Federation. As already
mentioned above, this Law forces public organization to
significantly improve energy efficiency and saving at once and then
continue this trend by at least 3%/year. They emphasize that this
approach is too general and does not depend on other preexisting
conditions, such as how old a school building is, what type of a
heating system it has, how much resources have been received and
could be allocated (Interviews No. SFD-1, SFD-4, SFD-5, SFD-9).
One interviewee notes that “... the pressure is high, everyone has
to perform well, but there are no substantial assistance and free
financial resources” (Int. No. SFD-4).
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Second, all school principals negatively reviews the existing
monitoring mechanism put in place by the federal Ministry of
Energy. In their perspective, the information collected by the
authorities does not really represent schools’ energy efficiency
performance and is not linked to any stimulation mechanisms
(Int. No. SFD-1-10). In other words, even if a school maked
certain progress, there would be no guarantees that its excellent
performance is noted and financially supported. They argue in
favor of a much more comprehensive monitoring mechanism,
which can be also a part of a wider stimulation mechanisms,
enforcing the public schools to perform better each year (Int. No.
SFD-1, 2, 5, 10). More than that, such a monitoring mechanism
should be regionally specific, taking into account climate
conditions, regional funds allocated for educational organizations,
and individual organization’s stance (Int. No. SFD-3, 7).

Third, all schools are experiencing the lack of financial resources
to significantly improve their energy efficiency and saving.
Our research clearly shows that the school principals totally
acknowledge the importance of energy saving and increasing
energy efficiency, but the really effective solutions involve
significant financial resources, which are not available to many of
them. Some school heads (SFD-3, SFD-7, SFD-9, SFD-10) also
treat the issue of energy efficiency and energy saving as a “luxury”
one, because there are much more important questions to deal
with (and how to spent very limited budgets): The material base
(desks, tables, computers, office equipment, sanitary goods, etc.),
catering, staff, educational process (books, sports equipment,
chemical reagents, etc.), and others.

Fourth, the absence of regional standards and poor performance is
another major common concern noted among the school principals
interviewed by us. Regional standards are necessary when
developing and strengthening regional policies aimed at increasing
energy efficiency and energy saving, because Russia has a very
diverse climate and all public schools cannot be treated in the
same way (Int. No. SFD-2, 5, 9, 10). In particular, the Interviewee
No. 2 argues that the previous energy audits went to nothing, and
higher authorities just submitted these results without turning
them into any measures and policies. Some school principals
also note that there should be regional standard of energy audits
being connected to the regional policies and strongly incorporated
into organizational energy efficiency plans (Int. No. SFD-1, 4, 5).
More than that, several school principals discuss the absence of
an effective system for training energy management competencies
for ensuring better energy efficiency and saving policies (Int. No.
SFD-1, 2, 6,7, 8, 10). They just receive, as noted by Interviewee
No. 8, “dry” recommendations which are not linked to any
previous best available practices or technologies and often do not
make sense in a regional context.

Fifth, in the context of the already mentioned challenges faced by
the school principals, we noted a worth noting aspect in the use
of energy efficiency and energy saving propaganda in schools.
Both rural and urban school principals argue that in the context of
poor financial resources and, consequently, the inability of school
principals to allocate educational rubles into energy efficiency,
they are forced to expand the array of their measures and even
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solely rely on energy efficiency and energy saving propaganda, in
order to report at least some progress (Int. No. SFD-3, 4, 5, §, 9).

Thus, our in-depth interviews with the school principals from
SFD allowed us to get insights into their attitudes towards all
these policies, their challenges, concerns, and trade-offs. In short,
they experience difficulties in achieving the target goals in current
conditions and do not approve the existing monitoring mechanism.
They note the lack of financial resources needed to significantly
improve energy efficiency and saving performance and speak in
favor of creating regional standards in energy management in
public schools. The interviewees argue that there is no effective
system for providing training in energy management and note
the overwhelming presence of energy efficiency and saving
propaganda vs. technical approaches, especially in rural schools.

3.4. Policy Recommendations

We would like to provide a number of policy recommendations for
both federal and regional authorities on the basis of the conducted
analysis.

First of all, there is an urgent need to significantly improve the
monitoring mechanism which is used to evaluate public school’s
energy efficiency and energy saving performance. We propose
to use the benchmarking system based on regional and local
characteristics and needs, i.e. it is to be developed by regional and
municipal authorities, in accordance with general standards and
requirements, especially because they are mostly aware of such
characteristics and opportunities. A well-developed set of primary
determinants of energy use would be much more preside and serve
a clear indicator and standard for school principals.

Such a monitoring mechanism should not “exist solely for itself,”
but be effectively connected in the already existing system of
education governance and financial support in order to create
necessary incentives for increasing energy efficiency and saving
in public schools. In our perspective, the Ministry of Education
could better cooperate and coordinate its policies with the Ministry
of Energy’s leading role in energy efficiency policies, stimulating
both federal and regional authorities to implement more coherent
measures.

Second, in spite the occupant behavior is very important in
increasing energy saving and efficiency (De Leon Barido
et al., 2018; Ebrahimigharehbaghi et al., 2019), cultural and
educational measures should not dominate in school’s efforts
to improve its energy performance. There should be, in our
perspective, much more financial opportunities provided for
schools on a competitive basis to cover costly costs of changing
the heating systems, isolation systems, ventilation systems,
etc., i.e. those systems making up the technical characteristics
of building. All these measures should be incorporated in
development strategies of schools and strictly monitored.

Third, our research identifies the urgent need to improve energy
management in schools. Despite educational seminars and training
programs to be available for school principals and those in charge
of public school’s energy efficiency, regional and local authorities
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need to develop for schools and with schools a set of strategies
that would help to set performance and cost-effective targets. This
could also help to improve the absence of an effective energy
retrofit planning and increase awareness of the current state of
energy efficiency and energy saving challenges. Another coin
of such recommendation is the dissemination of best available
technologies and practices.

4. CONCLUSION

The analysis conducted in the paper reveal the key aspects of
energy efficiency and energy saving policies in public schools,
which have been adopted at the federal level and implemented in
the regions of Russia. The paper provided a legal review of these
policies with the purpose of analyzing the existing mechanisms
of increasing energy efficiency in public schools. The monitoring
mechanisms of public schools’ energy efficiency and saving
policies was also critically reviewed. In order to comprehensively
analyze certain challenges of increasing energy efficiency in public
schools, the paper relied on the results of in-depth interviews with
school principals of both urban and rural educational organizations
from the SFD, which provided highly valuable insights into their
attitudes towards all these policies, their challenges, concerns,
and trade-offs. More than that, the authors provide a number of
recommendations that could help to increase and sustain energy
efficiency in the Russian public schools.
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