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ABSTRACT

The article describes the issues of strategic plan
ning and legal regulation of activities aimed at ener
gy saving and energy efficiency in the Russian 
Federation. The authors set the goal to determine 
the directions for strategic planning of the ener
gy saving policy of the Russian Federation based 
on a comparative legal analysis in order to achieve 
the goals of sustainable development of an ener
gysaving economy. The article considers advanced 
technologies designed to ensure the most effective 
implementation of the provisions of legal acts adop
ted in the last decade in Russia.

The methodology of this scientific research is 
the use of hermeneutics, interpreting legal texts and 
application of formal logical instruments within the 
system analysis of current Russian strategic plan
ning acts for longterm (mediumterm) period to co
ordinate the activities of economic entities and pub
lic authorities in the appropriate direction. Besides, 
it includes normative acts that establish the legal, 
economic and organizational basis for stimulating 
energy conservation and improving energy efficien
cy as well as legal documents of other countries that 
determine their policies in this area.

The authors come to the conclusion that it is re
quired to consult various specialists, including oph
thalmologists, when creating norms of Russian leg
islation in the field of energy saving; to account for 
technical and technological characteristics of LED 
(light emitting diode) modules, chips, other light 
sources; to take into consideration the possibility of 
their use in various fields in order to achieve ener
gy efficiency.

Keywords: electric power industry, energy sa
ving, energy efficiency, LED light sources, lamps, 
energysaving technologies

1. INTRODUCTION

Energy saving and increasing energy efficien
cy is no longer a problem only for consumers of 
energy resources. It has become a nationwide glo
bal problem affecting among other things, the state 
of economic security. Therefore, it is stated in the 
Strategy for Economic Security of Russia, adop
ted in May 2017, for the period until 2030, that the 
main challenges and threats to economic security 
are as follows. They include a change in the struc
ture of global demand for energy resources and con
sumption patterns, development of energysaving 
technologies and reduction of material consump
tion as well as development of “green technologies” 
in this area. In the situation when energy consump
tion is growing in a geometric progression and op
portunities in this area are limited, issues related 
to the creation of legal, economic and institutional 
framework for stimulating energy conservation and 
increasing energy efficiency, have been taken up by 
state authorities in the countries with a high level of 
economic development. According to the statistics 
of the International Energy Agency, in the USA, by 
2020, it is planned to reduce the energy intensity of 
the economy by 25 % compared to 2005. In China, 
the current task is to reduce the energy intensity of 
the economy by 49 % in relation to the indicators of 
2006 [1], and in the European Union by 20 %, com
pared with the 2007 data [2]. Russia is not an excep
tion in this sense. Taking into consideration the fact 
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that the Russian Federation is neither the last nor 
the first in the production and consumption of elec
tricity [3], it is worth noting that in terms of energy 
efficiency the situation is not encouraging. “… Be
ing the third in the world in terms of energy con
sumption, Russia spends more energy per unit of 
GDP than any other country belonging to the top ten 
energy consumers” [4] though Russia began to deal 
with issues of energy conservation and improving 
energy efficiency long ago. The legal basis for such 
a focus is the Federal Law of April 3, 1996 on ener
gy conservation. It means that more than 20 years 
have passed since the implementation of the state 
course aimed at increasing the efficiency of the use 
of consumed energy.

Energy conservation and energy efficiency is
sues are considerably relevant for the electrical in
dustry. Electric power industry is not only the basis 
of lighting technology but also of energy as it pro
vides power for the entire economy of the country 
on the basis of rational production, distribution and 
consumption of electricity. This type of energy is 
in demand in all spheres of life of modern society, 
while the consumption of electricity in recent years 
has been steadily growing. According to the data of 
“SO EU” JSC, the electricity consumption in the 
Unified Energy System of Russia in 2017 amounted 
to 1039.7 billion kW / h, which is 1.3 % more than 
the consumption volume in 2016. Electricity con
sumption in Russia in 2017 was 1059 billion kW 
/ h, which is 0.5 % more than in 2016 [5]. In this 
regard, it should be noted that the cost of creating 
kW generation capacity in power plants of different 
types is about from $1,000 up to $3,000 while a re
duction in installed capacity per kilowatt of lighting 
costs $150 –  $200. Besides, this is connected with 
the solution of the most important problem of re
ducing harmful emissions into the atmosphere [6]. 
At the same time, artificial lighting systems are the 
most common endusers of electricity, which ac
counts for about 13 % of all generated electrical 
energy [7]. It is apparent that effective implementa
tion of the state energy saving policy in such a sig
nificant segment of electricity consumers will sig
nificantly affect the overall picture of the economy 
and increase the energy efficiency of energycon
suming systems.

The relevance of the topic has determined its 
goal: to prove the need for further development of 
the legal provision of energyconsuming systems ef
ficiency in general and electrosavings in particular, 

namely the use of LED technology. Achieving this 
goal requires the solution of the following tasks:

– To analyze the system of legislation regulating 
the sphere of energy saving;

– To identify corresponding gaps and shortcom
ings in legal support;

– To substantiate the need for further improve
ment of the legal framework on the basis of a com
parative analysis of Russian and foreign experience;

– To reveal the relationship between the guar
antee of the right to health of Russian citizens, 
technical and economic effectiveness of LED 
technologies;

– To show the prospects for the development of 
LED technology.

2. METHODS OF SOLUTION

The research has shown that in the modern scien
tific and technical literature much attention is given 
to the analysis of technical and economic advan
tages of the development of various energysaving 
systems. At the same time, the analysis of the legal 
support for this problem, the protection of human 
and citizen’s rights and freedoms, when using vari
ous technologies, primarily modern lighting, is not 
necessarily in the spotlight. The authors of this ar
ticle believe that the problems of financial and eco
nomic development often take priority while incor
rect application of social, technical and legal norms, 
as well as the legality of legislation in the field of 
energy conservation can lead to irreversible conse
quences. Therefore, it is necessary to improve the 
legislation in the sphere of energy saving and adopt 
the Technological Regulations on the requirements 
for the energy efficiency of electric energy consum
ing devices.

3. RESULTS

Taking into consideration the main directions of 
the state policy in the sphere of energy saving and 
energy efficiency improvement, it should be no
ted that the act fixing these most basic directions 
is not provided in the legislation. However, accor
ding to p. 1 of Article 6 of the Federal Law “On En
ergy Saving and on Improving Energy Efficien
cy and on Amending Certain Legislative Acts of 
the Russian Federation” [8], one of the powers of 
the bodies of state power in Russia is the forma
tion and implementation of state policy in the field 
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of energy conservation and energy efficiency. In this 
case, item 14.1 of Article 6, introduced by Feder
al Law No. 399FZ on December 28, 2013 assigns 
to state bodies the function of monitoring and ana
lyzing the effectiveness of the implementation of 
state policy, regulatory and legal regulation in the 
area under consideration. In 2009 the Government 
of the Russian Federation approved “Main Direc
tions of the State Policy in the Sphere of Improving 
the Energy Efficiency of the Electric Power Indus
try Using Renewable Energy Sources for the Peri
od until 2024” [9]. There is no doubt it was an im
portant decision but it did not completely determine 
the state policy in the field of energy saving and in
creasing energy efficiency. We believe that under 
such circumstances it is worth taking into conside
ration that monitoring and analysis of the effective
ness of state policy implementation cannot but face 
some difficulties in practice. Nevertheless, it should 
be noted that despite obvious difficulties, the work 
is undoubtedly being carried out. Implementing one 
more item of Article 6, namely 14.2, which provides 
for the preparation of an annual state report on the 
state of energy conservation and improving energy 
efficiency in Russia, the Government of the Russian 
Federation approved the Resolution “On the prepa
ration and dissemination of the annual state report 
on the state of energy conservation and energy ef
ficiency in the Russian Federation” [10]. This do
cument was designed to summarize the results of 
the implementation of the state policy under con
sideration for the previous reporting year. Accord
ing to this Resolution, the Report is prepared by the 
Ministry of Energy of the Russian Federation and 
includes among other things the following:

1) Indicators that characterize the level of tech
nologies implementation that have high energy 
efficiency;

2) Information on planned initiatives in the field 
of energy conservation, energy efficiency and pro
posals on the directions for the development of pub
lic policy in this regard;

3) Information on the potential for energy con
servation and improving energy efficiency.

It presents certain interest to find out wheth
er there are some achievements in these areas and 
whether the lighting industry and issues of artificial 
lighting are mentioned in connection with it. In this 
regard, it is interesting to become familiar with the 
content of similar reports made in recent years. Un
fortunately, it is not yet possible to get acquaint

ed with the results of 2017, in the area under study, 
for the reason that the Rules for the preparation and 
dissemination of the annual state report on the state 
of energy conservation and improving energy effi
ciency. The deadline for placing the Report on the 
Internet is October 15, following the previous year, 
therefore it is missing in the information system. As 
follows from the text of the State report on the state 
of energy conservation and increase of energy effi
ciency in 2016 [11], the average specific electrici
ty consumption for the supply of state and munici
pal health facilities in Russia in 2016 was 57.99 kW 
/ h / m2. In the Central, Northwestern and South
ern Federal Districts, the average electricity con
sumption for supplying state and municipal health 
facilities is higher than in Russia by 6 %, 9 % and 
15 %, respectively. The average specific electric 
power consumption for the supply of educational 
institutions in 2016 increased by 4 % and amount
ed to 31.8 kW / h / m2. In the Northwestern Feder
al District, the average specific electricity consump
tion for the supply of educational institutions is 
higher than in Russia by 45 %. To analyze the gene
ral state of energy conservation and improve energy 
efficiency in the budgetary sector, indicators of the 
introduction of key energyefficient technologies, 
including the share of LED light sources in pub
lic and municipal institutions were used. It follows 
from the data of the Report that the average share of 
LED light sources in the coverage of state and mu
nicipal institutions, according to energy declarations 
in 2015, was 5.6 %. The average share of such sour
ces in the coverage of these institutions for 2016 has 
already increased by 1.2 and amounted to 6.6 %. At 
the same time, the share of LED light sources in all 
subordinate institutions of the federal executive au
thorities reviewed is above average for Russia for 
all budget institutions. For example, the supply of 
LED sources in the institutions of the Ministry of 
Justice of Russian Federation and the Federal Pen
itentiary Service of Russia is almost twice as high 
as the average for Russia. Despite this growth, such 
a situation indicates a significant potential for ener
gy conservation with the help of the further intro
duction of LED sources. As shown in Table 1, these 
light sources, by all parameters, are much better and 
more often used for lighting purposes than incan
descent lamps.

However, despite obvious leaders among the 
light sources, the Ministry of Construction approved 
the orders on August 17, 2016, No. 572 “On the ap
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proval of the code of rules “Buildings of education
al organizations. Design Rules.” And on August 
17, 2016, document No. 573 “On the approval of 
the code of rules “Buildings of preschool educa
tional organizations. Design Rules” was approved, 
which do not contain provisions aimed at stimu
lating the introduction of energyefficient techno
logies. In particular, the Order No. 572 contains 
a proposal to provide compact and tubular fluores
cent lamps containing mercury compounds and in
candescent lamps for lighting in educational insti
tutions. Taking into account that the vast majority 
of educational institutions are built and reconstruct
ed at the expense of the budget, the application of 
these design rules can lead to inefficient spending of 
budget funds at the stage of operation of education
al institutions.

Item 8 of Article 10, the Law on Energy Sav
ing, provides that from January 1, 2011, incandes
cent lamps with the power of 100 W or more are not 
allowed to circulate in Russia, which can be used 
in alternating current circuits for lighting purposes. 
In addition, from the same moment it is prohibit
ed to purchase electric incandescent lamps to pro
vide state or municipal needs that can be used in al
ternating current circuits for lighting purposes. As 
prospective measures, the same item 8, satisfies 
the possibility of prohibiting the turnover of elec
tric incandescent lamps with the power of 75 W or 
more, and from January 1, 2014, with the power of 
25 W and more. However, so far such a ban has not 
been implemented. In addition, Government Reso

lution No. 898, August 28, 2015, “On Amendments 
to Clause 7 of the Rules for Establishing Energy 
Efficiency Requirements for Goods, Works, and 
Services in the Conduct of Procurement for Pro
vision of State and Municipal Needs” introduced 
a number of restrictions on procurement from July 
1, 2016 energetically inefficient light sources and 
lighting devices, namely: doublecapped fluores
cent lamps with phosphor sodium halophosphate 
and a colour rendering index of no more than 80, 
arc mercury fluorescent lamps, compact lumines
cent [12]. These measures were to stimulate the in
troduction of LED technology at the regional level.

Item 6 of Article 48 of the Law on Energy Con
servation contains a standard on specific require
ments for lighting devices, electric lamps used 
in alternating current circuits for lighting purposes, 
which should have been put in place by the Gov
ernment of the Russian Federation before March 
1, 2010. These rules were adopted in 2011. The 
Government Resolution No. 602 “On Approval of 
Requirements for Lighting Devices and Electric 
Lamps Used in Alternating Current Circuits for Il
lumination”, and in November 2017 by Govern
ment Resolution No. 1356 “On Approving Require
ments to Lighting Devices and Electric Lamps Used 
in Alternating Current Circuits for Lighting Purpo
ses “(hereinafter the “Rules”). As mentioned above 
the “Rules” establish that the application of the re
quirements for lighting devices and electric lamps 
used in alternating current circuits for lighting pur
poses is carried out in two stages: Stage I from July 

Table 1. Indicators of Light Sources [6]

Type of light source

Average 
service life, 

thousand 
hours

Colour 
rendering 

index, Ra *

Luminous  
efficacy,  

lm/w

Specific luminous energy 
produced during the service 

life (average)

mlm h/W Units

Incandescent lamps (IL) 1 100 8–17 0.013 1

Fluorescent lamps (FL) 10–20 57–92 48–104 1.140 88

Compact Fluorescent Lamps 
(CFL) 5–15 80–85 65–87 0.780 60

Arc mercury lamps (AML) 12–24 40–57 19–63 0.738 57

High Pressure Sodium Lamps 
(HPSL) 10–28 21–60 66–150 2.050 157

Metal halide lamps (MHL) 3.5–20 65–93 68–105 1.020 78

LEDs 25 85–90 (80–
90)→120 2.5 192
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1, 2018 to December 31, 2019; Stage II from Jan
uary 1, 2020. In both stages, special requirements 
are implemented on lamps and general purpose 
lamps, in accordance with which they must meet 
the requirements for energy efficiency and perfor
mance characteristics, as stipulated in the relevant 
document. In addition, at Stage II, the level of ac
tive power loss in the starting and regulating equip
ment of luminaires for public and industrial pre
mises with fluorescent or induction lamps should 
not exceed 8 %. Further, according to the text of the 
Rules, the requirements for the energy efficiency of 
lamps and general purpose lamps are established, 
depending on their type and their nominal power, as 
well as the performance characteristics of lamps and 
general purpose lamps.

As an example of the requirements for individual 
types of lamps, it is given that the requirements for 
fluorescent lamps with integrated ballast: minimum 
normalized values of light output ( minη ) of compact 
fluorescent lamps (hereinafter referred to as CFLs) 
of nondirectional light with a general colour ren
dering index of less than 90 (Table 2).

The following requirements are established for 
the performance of CFLs (Table 3).

As an example of the requirements for individ
ual types of luminaires, the requirements for lumi
naires with dual based fluorescent and induction flu
orescent lamps of different power (P) are given. For 
such luminaires intended for use in public premi ses, 
the minimum normalized values of the light out
put ( minη ) at stages I and II are the values indicat
ed in Table 4.

The following minimum requirements for pow
er factor of the luminaires are illustrated in Table 5.

Similar requirements are established for other 
types of lamps and luminaires. In the new Rules, 
unlike in previous ones, tungsten incandescent 
lamps are not mentioned at all, that is, the use of 
the latter is not implemented. This, of course, can 
be considered a positive direction in energy sav
ing and improving the energy efficiency of lighting 
systems. However, the extent to which the nation
al economy will be ready to apply these rules is pri
mary. Taking into account fact that in the absence of 
the previous requirements for energy efficiency of 
lighting equipment the use of price as the main cri
terion in procurement for government or municipal 
needs often lead to the acquisition of the cheapest 
and most energy efficient goods. It should be no
ted that in order to solve this predicament, the Res
olution of the Government of the Russian Federa
tion “On the Approval of the Rules for Establishing 
Energy Efficiency Requirements for Goods, Works, 
and Services in the Conduct of Procurement for En
suring State and Municipal Needs”, Decree No. 486 
of the Government of the Russian Federation April 
21, 2018 [13], changes were made. The Ministry 
of Economic Development of the Russian Feder
ation is required starting from 2018 to conduct an 
annual analysis of the goods, their energy efficien
cy in procurement for the provision of the state or 
municipal needs. It is done for the purpose of iden
tifying the categories of goods that use energy re
sources in amounts that make up a significant share 
in the consumption structure of certain groups of 

Table 2. Minimum Normalized Values of Light Output

Rated lamp power, W
ηmin, lm / W

Stage I Stage II

5 50 65

7 50 65

11 55 70

15 55 70

20 60 75

24 65 75

26 65 75

30 65 75

45 70 80
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state or municipal customers. The customers carry
ing out similar activities as well as the requirements 
of energy efficiency of goods, works, services in the 
implementation of public procurements, established 
by the legislation of foreign states, and the possibi
lity of their application in the Russian Federation.

4. CONCLUSION

The study showed that the process of develo
ping an energyefficient economy, in general, and 
the electric power industry, in particular, in Rus
sia, is at the stage of progressive development, al

Table 4. Minimum Normalized Values of Luminous Efficiency

Lamps / 
Construction

Fluorescent T8
Fluorescent T5 

(diameter 16 mm) 
(high light output)

Fluorescent T5 (diameter 
16 mm) (high luminous flux)

Induction 
luminescent

P, 
W ηmin, lm/W P, 

W ηmin, lm/W P, W ηmin, lm/W P, 
W ηmin, lm/W

Mirror reflec
tor and diffuse 
diffuser

18 45
14 50

not used

70 45

21 50 100 50

36 50 28 55 150 50

58 50 35 55 250 50

Mirror reflec
tor and pris
matic diffuser

18 50
14 55

not used

70 50

21 55 100 55

36 55 28 60 150 55

58 55 35 60 250 55

Mirror reflec
tor and open 
outlet

18 55 14 60 24 55 70 55

36 60
21 60 39 60 100 60

28 65 49 60 150 60

58 60 35 65
54 60

250 60
80 60

Table 3. Phased performance of CFLs

Characteristic Stage I Stage II

Ignition Time not more than 2 seconds

for lamps with a rated power less than 
10 W not more than 1.5 seconds; for 
lamps with a rated power of at least 10 W 
not more than 1 second

Flare time to achieve 60 per
cent steadystate luminous 
flux

less than 60 seconds (less than 120 
seconds for lamps that contain mer
cury amalgam)

less than 40 seconds (less than 100 sec
onds for lamps that contain mercury 
amalgam)

Lamp power factor

for lamps with a rated power less 
than 25 W not less than 0.5; for 
lamps with a rated power of at least 
25 W not less than 0.9

for lamps with a rated power less than 
25 W not less than 0.5; for lamps with a 
rated power of at least 25 W not less than 
0.9

Total Colour Rendering 
Index not less than 80 not less than 80

Coefficient of pulsation of 
the luminous flux not specified not more than 10 %
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though, not as active as is necessary for the purpose 
of building an information economy. At the same 
time, Russia still lags behind the leading countries 
in this area which actualizes the need for its careful 
legislative regulation. Despite the successful steps 
towards enhancing the efficiency of light energy, 
it must be remembered that LEDs and LED chips, 
which are becoming increasingly popular, despite 
their costeffectiveness, progressiveness and ease of 
production may lead to a growing number of health 
concerns in the opinion of a number of health pro
fessionals as a result of the use of new technologies 
in the electric power industry [14]. Section 2.2 of 
the EU Green Paper states that the countries are re
sponsible for the quality and safety of the LED pro
ducts that are purchased and sold in Europe, and the 
Scientific Committee on Emerging and Newly Iden
tified Health Risks (SCENIHR) Preliminary Rec
ommendations of the Scientific Committee on New 
and Revealed Health Risks require that action be ta
ken to reduce the abuse of artificial lighting in ge
neral. Therefore, before introducing LEDs with cer
tain technical characteristics in Russian market and, 
primarily, with a large dose of blue light, especial
ly for lighting schools and health care institutions 
in Russia, which is conducted under the SCENIHR 
and under UNDP (United Nations Development 
Program) program, it is required to obtain opin
ions from ophthalmologists, hygienists and elec
trical engineers of AllRussian ScientificResearch 
Light Engineering Institute, named in honour of 
S.I. Vavilov on the possibility of their use in public 
institutions without harm to human health. There
fore, it is required to include in the current legis
lation norms that not only promote the develop
ment of light energy in Russia but also to protect the 
health of Russians achieving the goals of constant 

development, for which it is apparent in determin
ing all the technological characteristics of used LED 
modules and chips.
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