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RENEWABLE ENERGY AND THE REGIONAL PROSPECT
ON SUSTAINABLE DEVELOPMENT OF CENTRAL ASIA

In the conditions of increasing consumption of energy-related natural resources, the role of devel-
oping alternative energy sources rises as a factor in ensuring energy security is growing. Reducing the
environmental burden on the environment is a contribution to the establishment of sustainable develop-
ment. The energy resources that are traditionally used on a large scale by mankind - oil, natural gas, coal,
are limited, can be exhausted before the year 2100. Lack of resources and uneven distribution among
countries raises concerns about the future rational consumption and ways to replace energy dependence
on fossil fuels. In this regard, much attention is paid to renewable energy sources, such as sun, wind,
water, subsoil heat, biomass, etc. The use of renewable energy sources will help in solving the accumu-
lated environmental problems, and along with them solve economic, social, political issues. The Central
Asian region has a significant amount of natural resources, including oil and gas as the main sources of
energy, which are the main export items of Kazakhstan and Turkmenistan, and water energy belongs to
the subjects of the export dispute of Kyrgyzstan, Tajikistan and Uzbekistan. To maintain the stability and
development of Central Asia, alternative ways of energy supply must be developed. In the region, the
issue of the potential and conditions for the development of RES in the countries of Central Asia, the
impact of the development of renewable energy sources on the future of the development of the region
is relevant. The aim of this article is to determine the contribution of the renewable energy sources in the
maintenance of sustainable regional development of the Central Asia with main stress on the UN Goal-7.

Key words: renewable energy sources, sustainable development (SD), hydro energy, wind energy,
solar energy, biomass energy.
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JKaHAPTbIAATBIH SHEPrusi KO3 Aepi XoHe
OpTaAblK, A3usl TYpaKTbl AAQMYbIHbIH, aMaKTbIK, epCrneKTUBaChI

DHepreTuMKaAblK, TabUFn pecypcTapAbiH 6apAbIK TYPiH TyTbiHyFa GaiAaHbICTbI GaramMaAbl SHeprus
KO3A€EPiH AaMbITy (DAaKTOpbl peTiHAE 3HepreTUMKaAblK KaYiMCi3AiKTi KaMTamMacbl3 eTy, 3KOAOTMUSAbIK,
JKYKTEMEHI TOMEHAETY, KOpluaFaH opTara >KOHE CaAbiM OEATiAeyAiH TypakTbl Aamy POAi apTaAbl.
DHepreTUKaAbIK, PeCYpPCTap SAETTE, MbICaAbl, MyHal, TabWUFK ra3 >KoHe KOMip LUIEKTEAreH >KaHe Tafbl
2100 >bIAFa AeliH TayCblAybl MYMKiH. PecypcTapAblH, >KeTicreylliAiri eAaep apacblHAQ SpPKeAKi
AAQHAQYLIIABIK TYFbI3bIMN OTbIP, OFAH KATbICTbl HOAALLIAK, YThIMAbI TYTbIHY XKOHE KYPY TOCIAAEpiHe AereH
SHEPreTUKaAbIK, TOYEAAIAITIH TabMFM OTbIHHBLIH Ka3baAbl TypAepiH kepceTeai. OcbiFaH 6aiAaHbICTbI
>KAHAPTbIAATbIH 3HEPrusi Ke3Aepi, KyH, >KeA, Cy, XbIAYAbIK, >Kep KOWHayblH >eHe 6GuomaccacbliHa
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anTapAbIKTan KeHiA 6eAiHeAl. YXaHapTbiAaTbiH SHEPrust KO3AEPI TEK SKOAOTMSABIK, MOCEAEAEPAI FaHa
eMeC, OAEYMETTIK, CasiC XXOHe 3KOHOMMKAAbIK, MOCEAeAepAi Lwellyi MyMmkiH. OpTabik A3sus GyA
TabWFK PeCypCTapAbIH SHEPTUSIHbIH, HETi3ri KO3AEPIH peTTey, MyHai XKeHe ra3 Koca aAFaHAQ MaHbI3Abl
MeaLlepre ne 60AaAbl, OAAPAbI IKCMOPTKA WblFapaAbl. OpTaAbIK, A3usl TYPAKThIAbIFbIH XOHE AaMybiH
yCTan Typy YLiH SHeprus yHeMAeyAiH 6arama >koapapbiH a3ipaey kepek. OpTa Asus eapepitae BUD
aAeyeTi XeHe Aamy LapTTapbl TypaAbl, COHAAM-aK, SHEPrusiHbIH OCbIHAQM >KAHAPTbLIAATbIH KO3AEpi
ariMaKTbl AAMbITYAAFbl 8Cepi TypaAbl Cypak, TyaAbl.

TyiiH ce3aep: sHeprusHbIH, XKaHAPTbIAFAH Ke3Aepi, TypakTbl Aamy (SD), ruaposHepreTmka, xea
3HEPruscChbl, KYH SHEPrUsCbl, GOMACCa 3HEPrUSChl.
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B0306HOBAsSIEMbIE MCTOYHUKW SHEPIUU U
perMoHaAbHas nepcrneKTMBa yCTOM4YMBOro pa3sutus LleHTpaabHoOM A3un

B yCAOBMSIX yBEAMUMBAIOLLErOCH MOTPEOAEHUS SHEPrETUUECKMX MPUPOAHBIX PECYPCOB BO3pacTaeT
POAb Pa3BUTMS aAbTEPHATMBHbIX MCTOYHMKOB 3HEPIMM Kak hakTopa obecrneveHms sHepPreTMyeckon
6e30nacHOCTU. CHUXKEHME DKOAOTMYECKOM HArpy3KM Ha OKPY>KaIOLLYIO CPEAY M SIBASIETCS BKAQAOM B
YCTaHOBAEHME YCTOMYMBOrO Pa3BUTUS. DHEPreTUUEeCcKMe pecypcbl, KOTopble B 60AbLIOM MacluTabe
TPAAMUMOHHO MCIMOAb3YET YEAOBEUECTBO, — HEQITb, MPUPOAHDIN ra3, yrOAb, OrpaHMYeHbl, MOTYT BbITb
ncuepnatbl eue Ao 2100 ropa. HeaocTaTok pecypcoB M HepaBHOMEPHOE PACTPEAEAEHME MEXKAY
CTpaHamu Bbi3bIBAOT 0OECMOKOEHHOCTb B OTHOLIEHMM OYAYLIEro paLumoHaAbHOrO MX NoTpebAeHMs
M CO3AAHUSI CMOCOOOB 3aMEHUTb SHEPTreTUYECKYIO 3aBUCMMOCTb OT MPUPOAHbIX MCKOMAeMbIX BUAOB
TOMAMBA. B 3TOM CBS3M 3HAUMTEABHOE BHUMAHME YAEASETCS BO30OHOBASIEMbIM MCTOYHUKAM SHEPI UM,
TakMM Kak COAHLIE, BeTep, BOAQ, TENAOTa HeAp, 6romacca n Ap. McrnoAb3oBaHne BO30OHOBASIEMbIX
MCTOYHUKOB 3HEPrUM MOMOXKET B PELIEHMM HAKOMMBLUMXCS 3KOAOTMYECKMX MPOOAEM M, HapsiAy C
HUMM, pellaTb SKOHOMMYECKME, COLMAAbHbIE, MOAUTMYECKME BOMpochkl. Pernon LleHTpaAbHOM A3um
06AaAQET 3HAUMTEAbHBIM KOAMYECTBOM MPUPOAHBIX PECYPCOB, BKAIOYas HedTb M ra3 B KadyecTse
OCHOBHbIX MCTOYHUKOB 3HEPruM, KOTOpble SBASIIOTCS TAABHbIMKW CTaTbsMM 3kcnopTa KaszaxcrtaHa u
TypKMeH1CTaHa, a BOAHAs 3HepreTmka OTHOCUTCS K npeaMeTam aKkcrnopTHoro criopa Kbiprbi3cTaHa,
TapaxukncTana n YsbekucraHa. AAs MOAAEPXKAHUS CTaBMAbHOCTM M pa3BuTus LleHTpaAbHOM A3nm
HEOOXOAMMO pa3paboTaTb aAbTEPHATMBHbIE MyTH 3HeprocHabykeHus. B pernoHe aktyaaeH Bonpoc o
rnoTeHuUMaAe U ycAoBusxX passutusa BUD B cTpaHax LleHTpaAbHOM A3UKM, O BAMSIHUM Pa3BUTMS Cepbl
BO30OHOBASIEMbBIX MCTOYHMKOB 3HEpPrMM Ha Oyayliee pervona. LleAbio AaHHOM CTaTbM SIBASIETCS
n3yyeHne HeobXOAMMOCTHM MEPEXOAa K BO30OHOBASIEMbBIM MCTOUYHMKAM SHEPTMM AAS MOAAEPIKAHUS
YCTOMUYMBOrO perMoHaAbHOro pa3suTus LieHTpaAbHOM A31K, yAEASIS OCHOBHOE BHMMAHME peaAm3aLmnm
ceabmont uean OOH.

KaloueBble cAOBa: BO30GHOBASIEMbIE  MCTOYHMKM  3SHEPrMM, YCTOMYMBOE pasBuTHE
TMAPO3HEPreT1Ka, SHEepPrms BeTpa, COAHEYHas SHEPrust, SHeprusi GromMacchbl.

(SD),

Introduction: the issue of renewable energy
sources

Sustainable development (SD) concept takes its
early roots from the second half of the XX centu-
ry when more and more scientists started to notice
close relation between environment and social and
economic development. The problems that resulted
from the negative consequences of rapid human de-
velopment, the psychology of mass consumption,
population growth, economic industrialization, etc.
were analyzed in the scientific research of the Club
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of Rome with his ideological and scientific leader —
the Italian economist Aurelio Peccei and members
of the Club. They tried to draw the attention of the
world community to the real and further evil threat-
ening global future existence and development.
Further promotion of the sustainable development
concept was marked by publishing a scientific report
“The Limits to Growth” where creation of the model
of the world development from 1970 until 2100 year
on the base of computer modeling was presented
(Meadows and others, 1974). The authors of these
models were American professor of Massachusetts
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Institute of Technology J. Forrester with further im-
provement of the models by the working groups of
Dennis Meadows.

The modeling of global development trends in-
cluded those components that have lied in the base
of contemporary sustainable development con-
cept. Their theory proclaimed that with the current
tendencies of population growth, rise of post-war
industrial production and, as a result, exponential
increase of environmental pollution, land erosion,
and decrease of amount of natural resources would
lead to the global catastrophe. While working on
concept of SD, they took into account the econo-
my-political, social and environmental constitutes
that were indivisible from each other and consid-
ered as one system where a human acted. While
making the analysis components like population
growth, industrialization, agriculture, and use of
natural resources were taken into consideration
(Menoys, 2007: 342 1.

Contribution to the development of the concept
was the next step — these decisions of the United
Nations Conference in Stockholm. From conference
1972 was followed by Declaration on the Human
Environment as one of the beginning parts of sus-
tainable development policies (Report of the United
Nations Conference on the Human Environment,
1972).

Though the conference was devoted to the
mostly environmental problems, it was defined that
surrounding environment was a result of human
activity. And those environmental and ecological
problems had to be solved by solving simultane-
ously the problems caused by people. The president
of this conference Maurice Srong defined the term
ecological development (ecodevelopment) as such
socio-economic development that would take into
account environmental constitutes. With this end,
the Declaration promoted 26 principles according to
which people should treat the environment in such
way that in future to enjoy the same possibilities.
As a main result of the Conference the new special-
ized agency of the United Nations occurred that
was called UN Environmental Program. The Pro-
gram was created with the aim for protection and
improvement of environment for present and fu-
ture generations. In 1980, the International Union
for Conservation of Nature and Natural Resources
(which was established in 1948 with aim to inform
global community about biodiversity conservation
problems) published a World Conservation Strategy
that was fundamental in introduction to the phrase
of sustainable development (World Conservation
Strategy, 1980: 14-15).

The strategy is proclaimed as the system of
methods to rationally manage biosphere’s available
natural resources in such way that the nature could
reproduce its capacities to supply future generations
as well. Finally, the general concept and definition
of sustainable development that the global commu-
nity has accepted and uses nowadays was, firstly
announced in 1987 in a report of the World Com-
mission on Environment and Development in the
General Assembly 42" session. The head of this
Commission Mrs. Brundtland argued that environ-
ment and development are the definitions that can-
not be considered separately. Many natural resourc-
es can be destroyed by those forms of development
that need exactly these resources. The contradiction
of the concept was that development, economical
in particular, was mainly possible by consuming
a large amount of natural resources. This fact was
in large extent controversial because of undefined
development-consumption correlation. It was con-
cluded in the definition of sustainable development
on Brundtland Commission that characterizes the
concept: development that meets the needs of the
present without compromising the ability of future
generations to meet their own needs (Report of the
World Commission on Environment and Develop-
ment, 1987:41).

The new step of the systematization and struc-
turing sustainable development concept, and the
formulation of sustainable development principles,
was the Conference in Rio-de-Janeiro on Environ-
ment and Development on June 3-14, 1992. Impor-
tant, the principle 25 of the Declaration of the Rio
Conference it is officially underlined that “world,
development and environment protection are inter-
dependent and indivisible” (Rio Declaration on En-
vironment and Development, 1992). The Conference
was based on the fact that industrial development
has been the main ground of economic development
and rise of socio-economic life of society. However,
it doesn’t properly take into account resource scar-
city and natural capacity. In this regard, questions
in focus were production and consumption systems
in industrial world, demographic booms, population
growth, increasing gap between rich and poor, eco-
logical catastrophes and climate change. Neverthe-
less, the sustainable development concept Rio was
widely approved by global community underlying
importance of its implementation. For the first time
there was adopted an action plan for the upcoming
century called Agenda 21 (Agenda 21, 1992).

Also, the Agenda 21 and the Rio-de-Janeiro
Declaration on Environment and Development the
formulation of 3 core elements as a base of sustain-
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able development: economic growth, social devel-
opment and environmental protection. However,
despite its immense contribution in world’s con-
sciousness about further development, the Rio Con-
ference was mostly declarative.

The United Nations summit in a new millen-
nium which took place on September 8, 2000 set a
concrete range of goals until 2015. The Millennium
Declaration was important in sustainable develop-
ment maintenance because of the fact that for the
first time all the member-states accepted the con-
crete goals for struggle against poorness, starvation,
illiteracy, diseases, environmental degradation, and
women discrimination.

The rational consumption is related to energy on
which this work is mostly accented. Development
is impossible without energy. People are now too
dependent on the electricity; almost every machine
needs fuel to work, and mostly energy is taken from
natural resources. In this regard a goal-7 is devoted
to affordable and clean energy. Energy is a core
power in development of all countries, and in this
regard the 2014-2024 are proclaimed by the UN as
years of sustainable energy for all in order to pro-
vide common access to energy. Since conventional
energy resources are limited, plus they make more
hazardous effect on environment, the alternative en-
ergy resources are needed which ought to be renew-
able and clean.

The wide-spread development and transition to
renewable energy sources in many developed coun-
tries represent a good example for the Central Asian
countries. From the end of 2015 year, majority of
countries in all regions around the globe have formed
their politics toward support and development of re-
newable energy. According to the IRENA Renew-
able Capacity Statistics 2017, among top countries
with highest RE total capacity are China, the United
States, Brazil, Germany, Canada, Japan, and some
others (IRENA, 2017). The implementation of RES
in the region is especially relevant since the ener-
gy security constitutes one of the crucial aspects in
international relations of Central Asian states. In a
whole the region has significant reserves of natural
fossil fuel resources, however their unequal distri-
bution among the countries and inefficient energy
management create threats to development of the
whole Central Asia.

The slogan of exhibition Astana EXPO — 2017
was the Future Energy. This theme highlights the
importance of global tendency on transition to more
ecological clean, safe and sustainable energy with
realization of world targets of sustainable develop-
ment goals.
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Some theoretical approaches in substan-
tiating the concept and goals of sustainable
development

There are different explanations and descrip-
tions of sustainable development and it is because
this concept refers to many fields of research, that
is, it is matching to any scientific discipline, be it
economics or ecology. Thus, every scholar tries to
define the term from the prospect of his/her own in-
terests. However, combining different theories and
approaches from specialists of different fields of
studies, it is possible to view the concept in a coher-
ent and comprehensive sight.

The German scientist and one of the leading
specialists of systems theories Hartmut Bossel
explores systems of SD showing for local levels. In
the book “Indicators for Sustainable Development:
Theory, Methods, Applications” he says that there
can’tbe a universal approach to every region because
the concept of SD includes all the spheres of human
beings and problems are not equally distributed in
all regions. For example, in one country there can be
a harsh problem with hunger, in another — pollution.
Therefore, for every separate region (it can be as
among as well as within countries) there should be
a group of independent representatives of different
social groups, professions and scientific schools
to define a set of showing for concrete region.
Bossel marks out that to evaluate sustainability of
development is possible with such indicators that
include all aspects of system’s living capacity;
however it has to be compact at the same time. He
underlines that a society that is just and fairly ruled
is much more “securely sustainable than a materially
sustainable brutal dictatorship” (Bossel:3). Bossel
combines SD indicators in several subsystems:

— Subsystem of individual development
to where he includes civil rights and freedoms,
prosperity level, health, education, recreation and
art, gender roles and others;

— Social subsystem which consists of population
dynamics, its socio-demographic and social classes
structures, ethnic components, social security and
others;

— Political governance subsystem includes
political structure, policy in spheres of taxes, laws,
human rights, demography, international and others;

— Subsystem of infrastructure to which relate
cities and other settlements, transport, food and
other provisions, goods and services, information,
science and others;

— Economic subsystem includes production,
finances, market, entrepreneurship and labor and others;

International relations and international law journal. Ne4 (80). 2017 7



Renewable energy and the regional prospect on sustainable development of Central Asia

— Subsystem of environmental resources
that consists of ecosystem, biodiversity, level of
pollution, natural resources and their limitation and
regeneration (Bossel:17).

Also these subsystems compose three major
systems which lie in contemporary SD concept.
They are social system (including subsystems
of individual development, social and political
governance); system of provision (subsystems of
infrastructure and economy), and ecological system
(environmental subsystem).

American ecology economist Herman Daly
presented the concept of steady-state economy
(Daly, 1973). He notes that to develop steady-state
society is necessary and it’s defined not by limits of
natural resources but by limits of allowed amount of
environmental pollution.

A American scientific research Worldwatch
Institute, that was founded in 1974 by Lester Brown,
was aimed to solving similar problems as the Club of
Rome. In the book “Building a sustainable society”
(1981) Lester Brown considers all the problems that
humanity is facing today. Brown predicts the same
destiny for modern civilizations that happened to
the Mayas many centuries ago if people don’t stop
their “business as usual”. The Mayan civilization
disappeared by assumed reasons of deforestation,
land erosion that led to famine because nature
capacities were not enough for growing population
(Brown 1981:4). He stresses that people need to take
actions to prevent consequences rather than cure
them afterwards. Lester Brown says that renewable
energy will help to develop economic activities in
much broader requested in wide extent. He was
quite optimistic that time supposing that these
changes and transition towards economically and
environmentally profitable renewable energy would
happen within few decades.

The famous Columbia University’s professor
of economics and sustainable development
Jeffrey Sachs defines two aspects of sustainable
development. The first lies in understanding of
how economic, social, political, environmental,
and cultural factors interact together in the world
dynamic. The second aspect of the issue is practical:
setting, implementing and achieving goals towards
prosperous, clean, environmentally sustainable, fair
world with developed economies that don’t overrun
physical capacities of the planet. Sachs marks out four
dimensions of SD, adding also political dimension
to social, economic and natural-environmental ones.
He underlines that good governance that is fair, just,
and careful of citizens, with established normative
base can contribute to happy and satisfied society.

Jeffrey Sachs is expresses his concerns more
and more about hazardous impacts of industrial
productions on environment and human health.
In his article named ‘“Sustainable Development
Economics”, he suggests that governments have
to review their policies towards investments by
establishing a long-term strategy. Governments
must know how to strengthen sustainability of
environment by using less or zero CO2-energy.
Thus, investments are to be flown towards smart
infrastructure, towards railways, ports and energy
sector (Sachs 2014:15).

A Russian scientist in social ecology, security
and sustainable development, globalization, and
other natural sciences A.D. Ursul notes that sustain-
ability of biosphere and its ecosystems it is an ability
to keep up its functionality and capacity to realize
further evolutionary processes and restore after any
breaches and negative influences (Ypcyn 2013:23).
It is provided due to vast biodiversity, to which a
separate goal in SDGs is devoted. Consumption de-
crease to a normal level of physiological needs will
shorten usage of natural and mineral resources, de-
crease developed countries dependence on raw ma-
terials import and thus global tension on resources
possession will be diminished. This is how one of
the ways of one of the problems solution is seen.

Kazakhstani scientist Bela Syrlybayeva in her
article “Sustainable Development: the Problems
of Definition and Realization” notes that prob-
lems of humanity appear because of overconsump-
tion (CeipieroaeBa 2014: 6). For the Central Asian
countries to develop science intensive spheres is
especially crucial moment. The region economy is
mostly based on natural fossil resources which is
unstable in the prospective of SD. In this regard, to
promote SD in the region it is reasonable to invest in
scientific base, in modern information and techno-
logical space creation.

The case of international legal regulation of en-
vironmental protection and global cooperation to-
wards sustainable development was considered by
M. Gubaidullina and A.Kargina. She also highlights
global initiatives of the Republic of Kazakhstan as
contributive measures for sustainable development
achievement, and considers the fundamental prin-
ciples of sustainable development from the view
of triune concept: energy-economy-ecology, and
suggests the ways for realization of its balance
(Gubaidullina, 2015: 47-80).

For the Central Asian countries to develop sci-
ence intensive spheres is especially crucial moment.
The region economy is mostly based on natural fos-
sil resources which is unstable in the prospective of
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SD. In this regard, to promote SD in the region it
is reasonable to invest in scientific base, in modern
information and technological space creation. Thus,
reviewing works of different scholars from differ-
ent specialized spheres of research a next conclu-
sion can be made. Sustainable development by all of
them is still considered through the prism of triple
dimension and despite various prognosis and fore-
casts they underline that with smart coordination of
all three constituencies (social, economic and eco-
logical), the sustainable development concept might
have its future. In this regard, the concept of sustain-
able development is being one of the prior concerns
of global community.

Task Forcefor promoting renewable energy

In 2000, there was organized a Summit of the
G8 group in Okinawa, Japan, where it was decid-
ed to form a Task Force for promoting renewable
energy and helping developing countries in usage
of this kind of energy. In the first report of the G8
Task Force about renewable energy it was noted that
more developed countries are recommended to pro-
mote RE with intensive efforts first of all in their
own territories. So doing would lessen the costs in
RES use and as a consequence make it easier for
less developed countries to afford enjoying renew-
able on their selves. Two years after the millennium
summit, in 2002, the high-level meeting took place
in Johannesburg, South Africa. The summit didn’t
contribute significant changes in the concept of SD,
but it was important from the perspective of actions.

Another initiative that contributed globally to
promotion of RE was the decision of the German
government to create an international agency that
was to overview tendencies in developing sustain-
able, clean and affordable energy through using
renewable sources. This initiative was widely sup-
ported by other countries thus making it the inter-
governmental organization comprising nowadays
150 countries (including Kazakhstan and Tajikistan
from Central Asia) and 28 more to become members
(among them are also Uzbekistan and Kyrgyzstan).

At the Johannesburg conference the social and
economic questions were considered at the same
level as environmental problems. It was announced
that the environmental degradation had become
even sharper because of uneven development and
poorness. The executive director of the UNEP Klaus
Topfer put forward the task to make environment
for development.

In the Declaration on sustainable development
and action plan adopted at the Johannesburg confer-
ence a human was put in central position and such
questions as poverty reduction, health and sanitation
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improvement, clean water provision were consid-
ered widely to maintain prosperous and sustainable
life (Johannesburg Declaration on Sustainable De-
velopment 2002). We should mention some prog-
ress in the development of the concept of SD at the
conference Rio+20, which took place ten years after
Rio in June 2012. First of all, the decision to start
planning sustainable development goals after 2015
was adopted.

Another progress was that the document con-
tains the chapter devoted to “green economy”. The
conference participants agreed that such economy in
the context of sustainable development and poverty
eradication was one of the most important instru-
ments of SD maintenance. As is known, the New
Agenda, adopted on the anniversary 70" session of
the United Nations 2015, was proclaimed with the
name of Sustainable Development Goals (SDG).
They are the vision of the United Nations until 2030
when the 17 goals are to be achieved (2015:3-4, 21-
23).

The SDG concept is based on the five “P” ori-
entations. They include people as the main target-
group the development is devoted to; our planet as
the main habitat of all living things; development
is obviously aimed for prosperity that will lead to
peace which can be gained through partnership.
The UN Ex-Secretary General Ban Ki-moon adopt-
ed a global initiative Sustainable Energy for all and
declared a ten years until 2024 as Decade of Sustain-
able Energy.

Having explored the evolution and main idea
of sustainable development concept, the conclusion
can be made that SD strategy is aimed to harmo-
nize human relations between each other and what
is more important — between humans and nature.
However, the world is too complicated and it would
be so naive to think that we can create a one formula
following which we will achieve all the goals we
have set. No, the sustainable development is exactly
that science that has to create immense amount of
ways towards global problem solutions and to be re-
silient and flexible to any changes in the system and
to invent new ways if others are not effective.

In the beginning of the XXI century the world
leaders agreed to set comprehensive goals named
Millennium Development Goals that were conse-
quently transformed into Sustainable Development
Goals. So, consider the following global goals and
objectives, which have become a guide to the ac-
tion of many countries. The strategy of sustainable
development goals is directed on the achievement
of a welfare world through poverty, hunger and gen-
der inequality eradication, rational consumption of
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existing natural resources, biosphere systems pres-
ervation, and national legal base transformation for
the common contribution into effective implemen-
tation of the goals. Despite the amount of the goals
are 17, they are interconnected within the three core
elements: economy, ecology, and society.

The second target is achieved through thorough
examination of strategic energy resources distribu-
tion among the countries in the world. For example,
Central Asia is considered to be one of the richest
regions in the view of resource sufficiency. At the
same time, the problem is hidden in the uneven pro-
vision of strategic energy sources between the na-
tions. Thus Kazakhstan, Uzbekistan and Turkmeni-
stan have abundant fossil fuels, whereas Kyrgyzstan
and Tajikistan are rich in water resources that con-
stitute main source of energy.

According to the research, attention is directed
to the following benefits of using renewable en-
ergy sources. This kind of energy sources has cru-
cial importance for climate change mitigation. The
next problem the renewable energy sources solve is
electricity access provision. Exploiting RES, such
remote regions that are not connected to the central
grid system can be provided with electricity. It is es-
pecially relevant in the conditions of Central Asian
countries suffer from electricity deficit.

The advantage of renewable is creation work-
ing places, the 8.1 million people in wider or lesser
extent have been employed so far in the sector of
renewable energy. The RES implementation will
decrease consumption of finite organic fuels and
soften the man-caused pressures of human activity
to environment. In this regard, renewable are of im-
portant contributors to clean “green” and sustainable
development. In the regional policy of Central Asia,
it is important for states to take into account and
adopt the best world practices. The core element in
this case is the smart regulatory policy with accurate
legal base. It includes affordable tariffs, tax releases,
and privileges in the consumption of renewable en-
ergy sources. The foreign experience is determined
by progresses in technical, technological, informa-
tional, and scientific spheres that promote better uti-
lization of the RES.

Potential of renewable energy development
in the Central Asian region

The region has very favorable conditions to
develop of energetic sphere in Central Asia, has the
potential for renewable energy sources utilization.
The following non-conventional energy sources
have been defined as the most favorable for CA:

— Solar energy, essential feature of which is
sufficient availability in all five countries, first of
all, the most favorable conditions in Tajikistan,
Turkmenistan and Uzbekistan;

— Wind energy which is more profitable to
develop in Kazakhstan, good wind potential have
Turkmenistan and Kyrgyzstan as well;

— Water energy is used in Tajikistan and
Kyrgyzstan; however they use conventional hydro
plants. For utilization small hydro plants Kazakhstan
has necessary resources;

— Biomass energy is least developed energy
source in the region, though it has its good place for
implementation in Kyrgyz energy sphere.

Potential of the RES has the region, but from
the regulatory point of view, all countries lack
efficient legal base for comprehensive promotion of
RES utilization. Nevertheless, a significant progress
has been noticed in Kazakhstan, Uzbekistan and
Tajikistan by improving national laws and strategies.

As the every other phenomenon, the renewable
energy sources have own disadvantages. For the
widespread use of RES, there are a number of the
following obstacles: pependence on weather and
climatic conditions, that for solar and wind power
plants is the main obstacle. The construction of
installations for renewable energy production cause
initial hazard to environment. In order to increase
power generation capacity, the technologies power
plants working from renewable energy sources
demand higher costs thus making this kind of
sources less affordable, especially for lower income
countries. Despite that renewable energy sources
utilization is viewed in long-term prospects, they
are becoming of crucial importance in regional
development today, because the they will contribute
to sustainable development in the region.

Central Asian has a big potential to develop
renewable energy as there are all necessary
conditions for its implementation. Natural renewable
resources throughout the whole region are diverse
and a separate country has its own peculiarities in the
direction of RE development. Thus some countries
can rely on solar, others on wind and another on
hydro powers.

Central Asian countries: the path to renewable
energy

1. Kazakhstan: EXPO-2017 “Energy of Fu-
ture’.

Kazakhstan plays a big role in promotion of the
development of ecological clean, safe and sustain-
able energy sphere making accent on the renewables.
However, RE in the country hadn’t been so well de-
veloped, since there was no necessity because of the
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abundant reserves of mineral resources. The biggest
part of energy production came from fossil fuels and
economic development was in priority, i.e. it was
above ecological and social factors. Nevertheless,
recent global trends and promotion of RE effective-
ness and transition towards its wide implementation
coincided with Kazakhstan’s devotions for sustain-
able development.

According to the law of the Republic of Kazakh-
stan “On support for using renewable energy sourc-
es” from July 4, 2009, the definition for RES is fol-
lowing: “it is the energy sources that are constantly
renewed due to natural processes and they include
next types: solar radiation energy, wind power,
hydrodynamic water energy, geothermal energy:
ground warmth, ground waters, rivers, reservoirs, as
well as anthropogenic sources of primary energy re-
sources: biomass, biogas and other fuel from organ-
ic wastes used for electric and/or thermal energy”
(3akon Pecrryonmkn Kazaxcran, 2009: crates 1:1).

Energy potential from the RES is very high
in Kazakhstan; however, the share in total energy
consumption is miserably small. According to the BP
Statistical Review of World Energy from June 2016,
renewable energy sources in Kazakhstan shared less
than 0.05% from world’s total in 2015 (BP Statistical
Review of World Energy 2016). The western
region of Kazakhstan doesn’t have connection to
the common energy system of the republic and is
supplied by the electric energy from the common
energy system of Russia. In energy economy of
Kazakhstan there is a high level of deterioration of
equipment that reaches 70% (Nadirov, 2014:80-85).
With the utilization of renewable energy sources it
will be possible to provide with power remote and
hard-achieving regions thus reducing energy deficit.

Kazakhstan has favorable climate conditions for
developing and consumption solar energy on the two
thirds of the whole territory. In the southern parts
of the country solar radiation reaches 2-3 thousand
hours per year and its power on the horizontal
surface is equivalent 1280-1870 KWh on a square
meter per year. This makes the introduction of new
technologies possible in all regions. Developing
such energy is not just ecological important, but also
it contains economic benefits.

On the territory of Kazakhstan there are huge re-
sources of wind power and it is considered to be the
most favorable and energy effective sources of RES.
The most important wind resources are located in
the region of the Jungar Gates the power of which
can reach 17000 kWh on a square meter. Other pro-
spective regions are Akmola region, the Caspian Sea
coast, Zhambyl region, and others. Shelek corridor
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located between mountain Zaili Alatau and Zhetysu
ranges also has a good wind potential with the aver-
age annual speed of 7.8 m/s on the 50 m height. The
wind power density is about 510 W per each square
meter that makes possible to generate approximate-
ly 3200 kWh of electricity (JJopomurun, 2006:8].

The country has big reserves of small rivers en-
ergy sources that content 2 billion kWh. The total
potential of hydro resources can be 170 billion kWh,
of which 23.5 billion kWh might be effectively used
in economy. Main water resources are located in
Eastern and South-Eastern Kazakhstan. The South-
ern region the total potential of this kind of energy
sources is equaled 10 billion kWh. In the northern
and central parts of the republic there are not so
many hydro resources.

The production of electric energy from the RES
in Kazakhstan increased on 22% in 2015 in compar-
ison with the year before, and in 2016 the share of
renewable energy resources approached 1% in total
volume of electric generation. In the beginning of
2016 year there were 48 enterprises of the RES with
sum capacity 251.55 MW. Along this, there were
completed 14 projects on renewable energy imple-
mentation with total capacity of 119,9 MW and by
2015 there were 26 realized projects. Among them
are solar power plant Burnoye which is set up in the
Zhambyl region and its capacity reached 50 MW,
Yereimentau wind power plant (45MW) in the Ak-
mola region, Upper Baskan hydropower plant in the
Almaty region with a capacity of 4.2 MW, Ryszhan
hydropower plant in the South Kazakhstan region
with a capacity of 2 MW, as well as expansion of
wind power station Vista International in Zhambyl
region until 21 MW (increase on 12 MW) (Informa-
tion-Analytical Magazine Kazenergy 2016:49).

The geothermal resources also have their place
in RE development on the territory of Kazakhstan,
in the Almaty, Jarkent, and Arys artesian basins. As
Kazakhstan is a big producer of cereal crops, it is
also possible to get energy for electricity and heat-
ing from burning stems biomass of which reaches
more than 3 million tons annually (O630p FOHE-
CKO —2010: 65).

Kazakhstan tries making alternative energy
sources more widely used in the country that is deter-
mined by green development and international expe-
rience. According to President Nazarbayev’s ambi-
tious 2050 Strategy, Kazakhstan will use renewable
and alternative energy sources to create 50% of the
electric capacity generated in Kazakhstan.

The country plays an important role in promoting
sustainable development ideas. There are worked
out the National Conception on transition to Green
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economy and correlated initiative of “green bridge”
which is aimed unite countries in this direction;
“Global energy-ecological strategy of sustainable
development in XXI”, national programs directed
on ensuring sustainable development in key sectors,
such as: energy, water, municipal and agriculture,
industry, and biodiversity. These initiatives were
proposed on the summit “Rio+20”in 2012. A chosen
theme on EXPO-2017 — Energy of Future — has a
global significance. By the Kazakhstan’s Strategic
Development Plan until 2020 year the country is to
achieve the part of renewable energy sources up to
3% (Strategic Development Plan of the Republic
of Kazakhstan until 2020 year, 2010). In 2015, at
the UN General Assembly’s anniversary session,
Kazakhstan declared an initiative to create an
International centre to develop “green” technologies
and investments.

In order to better develop the RES, some changes
to the Law on renewable energy sources were made
in 2013. The new legal act is directed for support of
investors as well as consumers. In particular, intro-
duction of fixed tariffs allows guaranteeing inves-
tors for the reimbursements; this makes investments
attraction more favorable. By the law, the electric
power from the RES is to be distributed among all
consumers through specialized centre of renewable
energy support.

From the February 24™, 2017 there was admitted
a Plan for placing facilities for the use of renewable
energy resources throughout the territory of Ka-
zakhstan with the southern part leading in amount
of RES installations. According to this plan, there
are 69 installations of solar, wind and hydro elec-
tric plants. The majority of the plants are hydro
energy stations, but the summary installed power
of established solar plants is the biggest equaling
814.9 MW, whereas this of hydroelectric power
station equals 359.9 MW. The total installed capac-
ity of all the RES using objects is about 1910 MW
(OO0 yrBepxknennn [lnana pazMernieHns 0ObEKTOB..,
2017). According to the action plan on alternative
and renewable energy development in Kazakhstan
for 2013-2020 years, it is planned to exploit 106 ob-
jects of RES with total capacity of 3054.55 MW (006
yrBepkaenuu [lnana meponpusituid.., 2013).

Kazakhstan is a member of all UN conven-
tions on environment. Thus, in the end of 2016
Kazakhstan ratified the international Agreement
on Climate Change that was figured out during the
Conference on Climate in Paris, 2015. According
to the statements identified in the agreement, Ka-
zakhstan is obliged to shorten on 15% greenhouse
gas emissions until 2030 that will be possible with

smart and consecutive regulation measures. For
the Republic of Kazakhstan the RE development
is also necessary to solve the problem of electricity
provision for regions where electric grids are hard
achievable.

2. Development potential of RESin Kyrgyzstan.

Since the Kyrgyz Republic doesn’t possess fos-
sil fuels for energy generation, the main sources for
energy supply are waters. According to the Kyrgyz
Ministry of Energy, annual energy production that
flows from hydro powers is estimated at about 94%.
Electric energy system of the republic is not able
to provide sustainable energy supply throughout the
year. Most of the energy consumption is during the
winter periods. In the warm seasons the overall en-
ergy consumption is about 23 million KWh per day,
whereas during the heating periods it reaches more
than 70 million KWh. As a result, power generators
and transmitters don’t work in full strength in sum-
mer times and are loaded only by two thirds of their
capacities. The solution of many energy problems in
the country can be found in renewable energy sec-
tor development. Nowadays, the total potential of
RES in Kyrgyzstan is estimated at 840 million tones
of conditional fuel. Notwithstanding, the real RES
consumption is only 0.17% of this potential. Re-
newable energy sources can contribute into reliable
and sustainable energy supply for remote rural areas
and thus correct poverty problems (Kazakhstan and
Kyrgyzstan..,1997).

The legal regulations lack methodology of tar-
iffs calculation, of mechanisms for setting up and
selling electricity. In this regard, in order to coin-
cide with the models of sustainable development,
there should be diversification of resources for en-
ergy production. With this end, the solar energy
utilization is among the ways of this problem solu-
tion. There are 260 sunny days in Kyrgyz Republic,
making it beneficial to develop solar energy sphere.
Thus it is reasonable and favorable to set up local
separate systems of the RES that don’t need to be
connected to the existing electric nets.

3. Potential of RESin Uzbekistan.

Uzbekistan is a country with the highest popula-
tion in Central Asia and relatively developed, has
good possibilities to develop energy sector from
RES. Taking into account the high advancing rates
of development of the industrial sector, the coun-
try’s electricity needs in 2030 will increase by about
2 times against the 2013 year and will amount to
over 105 billion kWh.

The gross potential of renewables in the coun-
try is estimated at 51 billion tons of fuel equivalent;
even though the technical potential is many times
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less than gross potential being around 182.3 million
that exceeds annual volume of conventional energy
resources in three times. The most profitable and
reasonable spheres to develop in the RE sector are
hydropower and solar energy. Uzbekistan takes ef-
forts to solve electricity deficit problems by devel-
oping own hydro energy potential.

A field of utilization the water resources for en-
ergy in Uzbekistan has been explored quite well in
comparison with the other sources. The gross po-
tential of the big and small rivers is counted at 9.2
million tons of oil equivalent, with technical pro-
spective of 2.32 million tons of oil equivalent. The
government adopted a new program for hydro pow-
er sector development on the term of 2016-2020. In
the frames of this program about 890 million USD
dollars of state money and loans will be directed to
modernization of hydro power stations to upgrade
the power capacity until 1384.99 in total and for the
construction of new plants in total capacity of 94.4
MW (O mporpamme pa3BUTHS THAPOIHEPTETHKH HA
2016-2020, 2015: 77].

Sun potential in Uzbekistan has prior perspec-
tives because the gross potential of solar power is
approximately 50900 million tons of oil equivalent,
which is 99.7% of all explored RES in the country.
The sun period on the territory of Uzbekistan reach-
es 2000 hours in the north and about 3000 hours in
the south, this is equal to solar radiation of 4800
mega joules per square meter and 6500 mega joules
per square meter, respectively (O mporpamme pas-
BHUTHS THApPOdHEepreTukH, 2015:77-81].

The most favorable regions are north-western
part, in particular Usturt plateau, and Bukhara,
Navoi, Kashkadarya and Tashkent regions. Im-
provement in knowledge basis and technological
development allow making progress in the field of
RES. Wind energy development is favorable for ru-
ral economy in some remote regions. Many farm-
ers and inhabitants of such villages can benefit from
the plants installations because additional possibili-
ties for energy supply and therefore better irrigation
positively influence on their prosperity.

4. Perspective energy source for Tajikistan.

In Tajikistan energy sector is also one of the
main fields of economy, however the energy deficit
concludes about 5 billion KWh per year. There is
about 70% of population living in rural area with ac-
cess only to 8.58% of electricity; in particular, there
are a million of people who suffer from electric en-
ergy deficit. Main and perspective energy source for
Tajikistan is hydro energy that is the cheapest in re-
lation of production. However, other natural clean
resources like sun, biomass, wind, and geothermal
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energy can supply almost all energy needs of the
country.

Evaluating the volume of hydro power resourc-
es Tajikistan is the leader among the Central Asian
states. It is potentially possible to generate more
than 527 billion KWh annually. However, consump-
tion of the economic hydro energy potential is stated
at less than 4 per cent. Especially favorable condi-
tions exist in mountainous regions that occupy about
93% of the entire territory. To comprehensively de-
velop small and mini HPPs the country needs mod-
ern proper technologies, improvement of industrial
base, and increase the know-how of specialists.

A potential source of energy in Tajikistan may
be agricultural waste — biogas from manure and bird
droppings. At present, several experimental genera-
tors working on biogas are in operation. In addition,
it is possible to generate energy from household
waste.

The climate of Tajikistan is favorable for the use
of solar energy. There are 280-330 sunny days per
year in the country. During the year, the intensity of
solar radiation varies from 280 to 925 MJ per square
meter in the foothills and from 360 to 1.120 MJ per
square meter in the highlands. Solar energy can po-
tentially provide 10-20% of the energy demand (O6-
30p FOHECKO — 2010: 62-64).

Wind energy potential in Tajikistan is low, but
in a number of regions its use could become an addi-
tional source of energy (in addition to hydropower).
The strongest winds are observed in the mountains
(on Fedchenko Glacier and Anzob Pass), where the
relief affects the convergence of air masses (for ex-
ample, in Khujand and Faizabad). In agricultural
regions it is possible to use biomass for thermal
and electric power production. According to ex-
perts, biomass utilization has a practical meaning in
households of 75% of the country’s population. Big
cattle farms and in agriculture it is profitable to use
biogas installations. In the country there are some
biogas generators that are used for local needs.

5. Potential of renewable sources of Turk-
menistan

Turkmenistan is too dependent on its gas export
that creates energy insecurity for the country. By
now, when the country is confident in the mineral
resources reserves, the development of alternative
energy sources doesn’t present serious concerns.
However, Turkmenistan as a member of different
international conventions on climate and environ-
ment issues, implements its obligations in the form
of own laws and decrees. Though there are no sepa-
rate laws about renewable energy sources, some
provisions of RES utilization exist in the frames of

International relations and international law journal. Ne4 (80). 2017 13



Renewable energy and the regional prospect on sustainable development of Central Asia

the Law of Turkmenistan on Electrical Energy from
August 16, 2014 (3akon TypkMmeHucTana o6 31eK-
TposHepretuke, 2014: article 10 (4).

The country stresses its accent more on environ-
mental problems, climate change in particular. Thus,
there is a National Strategy on Climate Change ad-
opted in 2012; an initiative proclaimed by Turkmen
delegation during the 66™ GA session to create a Re-
gional Centre on Climate Change problems solution.
To develop renewable energy sector the country
still lacks proper legal base, though Turkmenistan
has favorable conditions to use RES in its energy
sector. As the most favorable alternative energy re-
sources in Turkmenistan are seen the energy of sun
and wind. The wind power generation is potentially
possible to develop in mainly western and north-
western regions, whereas solar energy is accessible
on the entire territory of the country. About 4/5 of
the territory consists of deserts and mountains where
live about 10% of population. For every small rural
household it is unreasonable to provide them with
separate gas pipelines or electricity grids. For this
reason, the inhabitants of those regions transport
fuels for the diesel generation installations that sup-
ply them with energy. However, this kind of energy
provision is not sustainable since transportation de-
pends on weather and terrain conditions.

The natural and climatic conditions of Turkmen-
istan are exceptionally favorable for the wide use
of alternative energy sources, such as solar, wind,
geothermal and biomass energy, in the production
of electricity, biofuels, heat and cold. Turkmenistan
has a lot of sun and wind resources, it is profitable to
develop solar and wind energy generation. With the
existing efficiency of solar photovoltaic cells and the
average annual intensity of solar radiation, which is
600 watts per square meter, all the electricity pro-
duced by Turkmenistan’s power plants during the
year which is about 14 billion kWh can be obtained
from one solar photovoltaic station with active area
of several dozen square kilometers.

With effective use of this energy, it is possible
to provide up to 25% of heat consumption in heat-
ing systems, up to 50% in hot water systems and
up to 75% in air conditioning systems; it allows re-
ducing consumption of organic fuel and save 2364
thousand tons of fuel and energy resources or 52.6%
(Pendzhiev, 2015:14-24). The second most prospec-
tive RES in Turkmenistan is wind power. Favor-
able regions for wind energy generation are Balkan
oblast near the Caspian Sea.

There is a state Concept on development of elec-
tric energy sphere of Turkmenistan on 2013-2020

years (HarwonanbHas ctparerus TypkMeHHCTaHa,
2012). It includes following measures for produce
energy on the base of renewable energy sources
use: further support for research and development
of renewable and alternative energy technologies,
as well as their adaptation to the climatic conditions
of Turkmenistan; the introduction of small and me-
dium-sized installations of renewable and alterna-
tive energy in remote and sparsely populated areas;
the introduction of own production capacities and
the increase in the share of renewable energy in the
country’s energy balance; creation of economic in-
centives for the use of alternative energy sources.

Conclusion

The energy sector of the Central Asian countries
is one of the important questions in the regional and
international cooperation. Combining the separate
analysis of the countries in Central Asia, the common
picture is looked as following. Priority direction of
RES in Kazakhstan relies on wind energy; small
hydro power plants and biomass energy is favorable
for Kyrgyzstan; for Turkmenistan the main accent
is made for solar power plants; Uzbekistan’s most
beneficial field in RE as well as in Tajikistan are
solar and small water power plants energy. From
the economic point of view, if taking into account
short-term prospective, the RE will not be as much
favorable for countries whose economy is based
on natural mineral resources. It is explained by
lower prices for conventional energy production
rather than development and exploitation of new
technologies for RE.

Central Asia at a whole has immense potential
to develop renewable energy sector thus providing
diversification in energy sector and meet countries’
needs in energy minimizing imports and increasing
energy security in the region. The most rapid
development in the field of renewable energy is
noticed in Kazakhstan and the least developed
sphere of RES is in Turkmenistan.

The wide-spread development and transition
to renewable energy sources in many developed
countries represent a good example for the Central
Asian countries.

The implementation of RES in the region
is especially relevant since the energy security
constitutes one of the crucial aspects in international
relations of Central Asian states. In a whole the
region has significant reserves of natural fossil fuel
resources, however their unequal distribution among
the countries and inefficient energy management
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create threats to development of the whole Central
Asia. The UN Secretary-General Ban Ki Moon
expressed a phrase during the march against climate
change that became a crucial promotion for actions.
It is said: “ There is no Plan B” because we do not
havea*“ Planet B.” (Ban Ki Moon 2014). Significant
step 2015 was the UN General Assembly’s adoption

of a SDG where goal seven (7) is dedicated to the
sustainable energy for all.

From the geopolitical, geo-economic and
regional point of view, renewable energy can solve
such problems as import dependence on natural
fossil fuels (that are, nonetheless, limited resources)
and threats to energy security.
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