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. Introduction
Ll

In working towards the goal of achieving energy
security, the countries of Central Asia are facing
similar challenges — mountain and desert terrain
that can impede access to the region’s energy
resources, for example, and inadequate capacity
and outdated infrastructure that impose limits
on production and efficiency.




CHAPTER 1

Growing energy demand in winter and
variations in supply are causing season-
al gaps in service across the region, and
many communities and households in
remote areas remain unconnected to the
power grid. In addition, the countries in
the region have all pledged to do their
part in reducing the emissions that cause
climate change. This study, Advancing
Energy Security in Central Asia, suggests
that the development of a strategy for
achieving energy security in the region

Introduction

must consider each of these concerns.
This report focuses on the electricity
sector, which is particularly vulnerable to
challenges such as weak infrastructure
and climate change, and which carries
significant social impacts for the whole
region. The countries’ shared challeng-
es, their history of co-operation on ener-
gy and the complementary nature of their
national energy needs and strengths pro-
vide a foundation for mutually beneficial
regional co-operation.

© Renat Izhbekov
Kyrgyzstan




Introduction

Resource distribution in the region

Central Asiais one of the most resource-rich
regions in the world with abundant re-
serves of hydrocarbons — oil, gas and
coal — and significant potential to develop
solar, wind and hydropower. Kazakhstan
has significant oil and coal reserves with

Figure 1.
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excellent potential for solar and wind, and
Uzbekistan and Turkmenistan possess
abundant natural gas reserves with strong
prospects for solar, while Tajikistan and
Kyrgyzstan are blessed with some of the
world’s best geography for hydropower.

Hydrocarbon reserves and potential renewable energy sources in Central Asia'
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CHAPTER 1 | Introduction

The legacy of the Central Asian Power System

The geographic conditions in Central Asia
created incentives for interstate co-oper-
ation and the pooling of resources, and
the Soviet period witnessed the creation
of a complex network that integrated the
region’s five republics. Instead of building
self-sufficient energy production systems
for each republic, engineers prioritized
cost-efficiency in the construction of pow-
er stations and built an electricity grid that
disregarded internal borders.

The system closely linked the con-
sumption of electricity, fuel and water.
Tajikistan and Kyrgyzstan would release
water to downstream countries during
the growing period and simultaneously
supply hydroelectricity when reservoirs

Figure 2.
Energy mixes by country, 20182

were full. Kazakhstan, Turkmenistan and
Uzbekistan would in turn supply oil, hatu-
ral gas and thermally generated electric-
ity to their upstream neighbours during
the low water season. This system — the
Central Asian Power System (CAPS) —
ensured the sufficiency and reliability of
energy supplies throughout the region
from a central dispatch center in Tashkent,
Uzbekistan.

The post-independence national energy
mixes in the region reflect the distribution
of resources among the countries, with all
five relying on hydrocarbons for the major-
ity of their primary energy supply — which
includes heating, power and transport —
but with pronounced differences.
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Uzbekistan and Turkmenistan are heavily
dependent on natural gas, and Kazakh-
stan on coal. Tajikistan and Kyrgyzstan
rely on coal and oil to supplement
hydropower in periods of peak energy
demand. Other renewable energy sourc-
es such as solar, wind, geothermal and
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biofuels play a minimal role throughout
the region. This overdependence on a
single source of energy applies not only
to primary energy, but also to the elec-
tricity sector in particular — where re-
newable hydro generation dominates in
Kyrgyzstan and Tajikistan.
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Figure 3.
Installed power generation capacity by country and source in MW, 2019-2021
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Electricity consumption by country, 1990-2019 (TWh)?
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The production and consumption of the early 2000s as the population grew
electricity decreased sharply in the and new generation capacity was added
1990s, but has generally increased since to the system.
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The growth in electricity consumption has challenges in safeguarding their energy
been uneven across the five countries, security while building reliable energy pro-
and all the governments in the region face  duction and transmission systems.

© Konstantin Kikvidze
Kazakhstan
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Progress since

iIndependence
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In the late 1990s and early 2000s, the countries
of Central Asia started pursuing policies aimed
at establishing independent and self-sufficient
power systems that would be less vulnerable to
unilateral power supply disruptions from outside.

The countries stopped trading electricity
and fuel with each other, but the nation-
al systems were not fully self-sufficient,
and the results included the irrational use
of water and energy resources, frequent
power supply disruptions and weak-
ened energy security in the region.® The
Central Asian Power System was weak-
ened after Turkmenistan left in 2003 and
formally ended with Uzbekistan’s with-
drawal in 2009.'° It was partially recre-
ated in the late 2010s and early 2020s

without Turkmenistan’s involvement.

The Central Asian countries have since
made significant progress in assuring
that the classic building blocks of energy
security are in place: they have expand-
ed refining capacity and met demand for
oil and oil products, increased gasifica-
tion to meet growing heating and power
needs, and extended the national pow-
er transmission networks after the initial
dissolution of CAPS.




Production and processing

Of the countries in the region, Kazakh-
stan has been particularly successful in
expanding hydrocarbon production and
processing in response to growing de-
mand. The country’s crude and conden-
sate production stood at an estimated 2
million barrels per day in 2020, an historic
level,"" but despite having the largest oail
production in the region, Kazakhstan’s
oil refining capacity remained largely un-
derdeveloped throughout the 1990s and
2000s. As a result, the country had to im-
port almost 30 per cent of its refined oil
products from its neighbours during that
period. Aware of their vulnerability to ex-
ternal supplies of oil products, Kazakh au-
thorities successfully initiated an oil refin-
ery modernization programme in 2009.'2

With the modernization process of the re-
fineries in Atyrau, Paviodar and Shymkent
in 2018, Kazakhstan has started produc-
ing enough refined oil products to meet its
domestic needs,’™ and the country now
enjoys the largest oil refining capacity in
Central Asia. Kazakhstan is now a net ex-
porter of products to Europe and Central
Asia.' Thanks to the oil refinery modern-
ization programmes in the country, local
customers now enjoy stable and secure
domestic supplies of refined oil products.
Similar improvements in production and
processing capacity can be observed in
neighbouring Uzbekistan and Turkmen-
istan, showing how the region has suc-
cessfully expanded access of processed
fuels to industry and consumers alike.

13



Gasification

Some countries in the region have suc-
cessfully promoted initiatives to increase
the share of domestically produced natural
gas in their overall consumption balance
in order to boost socio-economic devel-
opment and energy security, while also re-
ducing the environmental impact of energy
production. Natural gas has a smaller en-
vironmental impact than other fossil fuels
and is perceived as a good alternative to
coal for household consumption, especial-
ly for cooking and heating in rural areas.

Turkmenistan has made sustained invest-
ments in developing domestic gas pro-
duction and gas-based power and heat
generation since independence, and the
country’s departure from CAPS made
the expansion of domestic generation
capacity a top priority. Initiatives aimed
at boosting power generation capacity'®
resulted in the country having 13 state-
owned power plants with a total capacity
of 6,752 MW.'® In addition, the country
has opened the largest combined cycle
power plant in Central Asia with gener-
ation capacity of 1,574 MW."” The com-
bined capacity of Turkmenistan’s 12 gas-
fired thermal power plants is 6,751.2 MW
while the country’s sole hydropower plant
has a capacity of 1.2 MW.®

Kazakhstan possesses the second-larg-
est reserves of natural gas in Central
Asia,'® but limited pipeline capacity and
lack of connectivity to resource-poor re-
gions led the authorities to rely on coal
and to import gas from neighbouring
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countries to meet their primary energy
needs. To increase the share of gas in
the country’s energy mix, authorities have
adopted three gasification programmes,®°
each representing a new stage of the gas-
ification initiative.?!

The national operator for gas transmis-
sion and distribution has worked with lo-
cal and central authorities to extend the
national gas transit network over the past
decade. As of 2019, the nationwide gasi-
fication level had reached approximately 9
million out of a population of 18 million.??
The gasification level is expected to reach
almost 12 million residents by 2025.28
In an attempt to decrease the depend-
ence of the southern regions on import-
ed gas from neighbouring Uzbekistan,
the Beineu—-Bozoy-Shymkent gas pipe-
line was put into operation in 2015.2* The
central and northern regions of the coun-
try have also been connected to the gas
network through the Saryarka pipeline,
allowing them to reduce their reliance on
coal for their power and heating needs.

The success of gasification campaigns,
which have thus far mostly benefitted ur-
ban dwellers, is mostly measured by the
number of settlements connected to the
major gas pipeline network, but the cost
of individual pipes to households is cov-
ered by individuals. Such costs are often
unbearably high for low-income rural res-
idents, and some households in rural set-
tlements with gas availability still suffer from
lack of access and energy insecurity.?®



Infrastructure

The region’s growing demand for power
has incentivized governments to expand
their power transmission networks. In
Kyrgyzstan, about 88 per cent of the na-
tion’s total installed hydropower capaci-
ty is located in the southern part of the
country, and more than 70 per cent of to-
tal consumption comes from Bishkek and
other major urban areas located in the
north.2¢ Political and administrative bor-
ders were not an issue during the Soviet
era, and the power transmission network
developed in such a way that electrici-
ty generated in the south was delivered
to the north through Kazakhstan and
Uzbekistan at Kyrgyzstan’s expense.

After several power supply disruptions
and the demise of CAPS in 2009, Kyrgyz
authorities decided to establish an inde-
pendent countrywide transmission net-
work, and in 2014 inaugurated the 500 kV
Datka-Kemin transmission line connect-
ing the south and the north. The line en-
abled the country to establish a national

transmission grid, improve the reliability of
power supplies and reduce Kyrgyzstan’s
reliance on imports of electricity.

Turkmenistan’s expanded power gener-
ation capacities have led to the expan-
sion of its power transmission network. In
2018, the government signed a US $500
million loan agreement with the Asian De-
velopment Bank (ADB) to strengthen the
transmission network with the aim of ex-
panding the domestic power system and
potentially turning Turkmenistan into an
electricity exporter.?’

Domestic power supplies and the coun-
try’s export capacity are expected to grow
further with the extension of the trans-
mission ring along the Ahal-Balkan and
Balkan-Dashoguz power lines. In addition,
the first leg of the Turkmenistan-Afghan-
istan—Pakistan power transmission line
was completed in January 2021,% and
will eventually supply electricity to Afghani-
stan’s fourth largest city of Mazar-i-Sharif.?°

15



Ongoing

modernization

a
- W

The transmission and distribution lines and
hydropower and thermal power plants built in the
Soviet era are in need of modernization and

replacement.

The region’s power demand is growing
and is becoming more seasonal with
pronounced consumption peaks during

colder months. With the growing risk of
blackouts or transmission failures be-

coming one of the region’s key energy
security challenges, the countries are
prioritizing the expansion and moderni-
zation of their electricity systems.




Power plants and the grid

The need for grid modernization is an
issue across the region, but Uzbekistan
may most clearly exemplify how outdat-
ed infrastructure can erode energy se-
curity in Central Asia. During the Soviet
era, Uzbekistan’s power infrastructure
connected all other countries in the re-
gion. Consequently, the first large-scale
power generation facilities and transmis-
sion networks in the region were built in
Uzbekistan, and the country now has the
most extensive transmission and distri-
bution infrastructure in the region, but
also the most outdated one. Up to 75 per
cent of Uzbekistan’s power infrastructure
was put in place more than three dec-
ades ago — 66 per cent of the transmis-
sion grid, 62 per cent of the distribution
grid and 74 per cent of the substations.®°
In 2019, losses in the transmission and
distribution system averaged 17.4 per
cent, three times the average in the Or-

ganisation for Economic Co-operation
and Development countries.®!

The obsolesce level of up to 50 per cent
for the power generation plants around the
country increases the risk of power sup-
ply cuts,® and ageing electricity infrastruc-
ture makes the grid vulnerable to extreme
weather conditions, which sometimes
cause country-wide electricity blackouts
during the first rainy days of the winter
months.®® The factors that increase the risk
of blackouts include the ageing distribution
network, especially cable lines with a volt-
age of 6-10 kV; the proximity of residential
buildings and trees to power lines; and the
high number of households connected to
a single transformer. During cold winter
days, when many households plug in their
electric appliances at the same time, trans-
formers often fail to withstand the overload
pressure and cause local outages.*
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These issues can all be addressed
through modernizing the distribution grid
and expanding coverage, particularly in
densely populated areas. In response,
the Uzbek government is prioritizing the
modernization of power production and
transmission both in its own plans® and
in joint initiatives with multilateral institu-
tions such as the ADB.%® Ongoing elec-
tricity market reforms that are expected to
help reduce power outages to zero in ten
years® include the modernization of exist-
ing power plants, the construction of new
generation facilities and the diversification
of energy sources.

Kyrgyzstan has faced similar challenges,
and currently up to 80 per cent of the pow-
er shutdowns in the country occur due to
network failures. In particular, power gen-
eration facilities constructed between the
1960s and 1980s suffer from extensive
power loss and require significant funding
for maintenance.® Most of Kyrgyz pow-
er generation facilities are 35-50 years
old and are operating beyond their useful
economic and technical lives. Over 50 per
cent of the transmission substations are
close to 30 years old, and about 20 per
cent of the power lines have been in use
for at least 40 years. About 90 per cent of
the power transmission and infrastructure
networks in the capital city require repair.®

Kyrgyz authorities have redirected availa-
ble resources to improving the efficiency
of the power generation and transmis-
sion networks,* and power sector man-
agement reforms and the rehabilitation
of power generation facilities have had
SOme success in minimizing commer-
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cial losses. As a result, electricity losses
were reduced from the 40 per cent level
in 2009 to slightly over 15 per cent of the
total power supply in 2019,4" but techni-
cal power loss remains high.

The electricity consumption of households
is growing, with the residential sector cur-
rently accounting for 52 per cent of overall
power consumption* as more households
use electricity for cooking and heating. This
increasing demand for household energy
puts additional load on power stations and
the transmission network, and makes grid
modernization an ever-more pressing con-
cern for the country.

The Tajik national power company has
450 transmission and distribution substa-
tions that require large-scale moderniza-
tion, and the country’s outdated transmis-
sion lines do not allow hydropower plants
to operate at their full installed capacity.
The World Bank estimates electricity loss-
es at 24-28 per cent while the average for
power systems of similar age and config-
uration stands at about 11-12 per cent.*®

Financial and technological constraints
render the modernization of Tajikistan’s
entire power transmission infrastructure
problematic, but the country could fea-
sibly minimize a majority of the technical
losses by digitalizing the management of
large substations, a step that could de-
crease electricity losses by 30 per cent.*
The government has taken the first steps
to address this issue by working together
with multilateral institutions and initiating
projects to update transmission cables
and stations.



Hydropower

The hydropower-dependent countries
of Kyrgyzstan and Tajikistan face an ad-
ditional challenge in the rehabilitation of
their hydropower stations in order to meet
peaks in electricity demand for house-
hold heating needs from November to
March when energy consumption is as
much as three times higher than in sum-
mer months.*® Ageing hydropower infra-
structure cannot cope with sharp peaks
in demand, particularly when water levels
in reservoirs are lower, as in winter. The
impact of climate change on glacier re-
treat will make water supplies even less
predictable, and create significant risks
for blackouts throughout the region.

Kyrgyzstan is currently using only 13 per
cent of its total hydro potential,*® and has
identified large hydropower development
as a priority in order to achieve energy se-
curity. The Naryn River is the major source
of water for the country’s hydropower, with
90 per cent of hydropower generating ca-
pacities either currently installed or planned
for construction on this river.*” A plan to
build seven more cascades with a total of
33 hydropower stations*® would more than
double Kyrgyzstan’s power generation ca-
pacity, and by 2027 the combination of
new and rehabilitated hydropower facilities
is expected to increase power generation
capacity by more than 700 MW.*°

Construction of Kambarata-2, a hydro-
power plant project, started in 1986,
stopped after the collapse of the Soviet
Union, resumed in 2003 and started oper-
ating with a capacity of 120 MW in 2010. It
remains the only hydropower project com-
pleted since independence. Its twin pro-
ject, Kambarata-1, is expected to make a
much bigger contribution to Kyrgyzstan’s
energy security with up to 1,900 MW in-
stalled capacity and the ability to generate
up to 5 billion kWh of electricity per year.

Finding the US $3 billion in funding for the
Kambarata-1 and the US $727 million for
the Upper Naryn Cascade plants remains
a major obstacle.®® The high financial and

environmental risks are discouraging the
foreign investors Kyrgyzstan is count-
ing on.®" Without expanding hydropower
generation capacity, however, Kyrgyzstan
may not be able to keep up with the grow-
ing domestic power demand and will lose
out on potential revenues from exporting
excess hydroelectric power to neighbour-
ing countries.

Tajikistan faces similar challenges. As of
2019, the country’s installed power ca-
pacity had reached 6,577 MW, with 5,858
MW from hydro plants and 719 MW from
thermal power plants.®? The country uses
only 5 per cent of its considerable hydro-
power potential and generates around 15
billion kWh per year.>® Seasonal variations
and changing water levels are preventing
Tajikistan from meeting its power needs
year-round. The collapse of CAPS com-
promised imports of thermal electricity
from neighbouring Uzbekistan and has left
the country exposed to power supply cuts
in winter.

The rehabilitation of hydropower plants
can help meet the overall demand by re-
storing lost capacity.®* The country’s big-
gest power plant, Nurek HPP, provides
more than half of Tajik power generation,
but is currently operating at slightly over
50 per cent of its original installed capaci-
ty. Other hydro dams, such as the Kairak-
kum HPP, which was constructed in 1956,
are operating beyond their initial lifespan
and have seen their operational capaci-
ty decrease significantly. Most plants and
dams are yet to undergo modernization.
Having acknowledged that investment in
increasing the efficiency of hydroelectric
production facilities can benefit both safe-
ty and energy security, Tajik authorities
have started engaging multilateral institu-
tions such as the World Bank and ADB in
the rehabilitation of those facilities.

Rehabilitation alone, however, will not re-
storeenoughcapacitytomeetseasonalvar-
iations in demand, so Tajikistan also needs
to build new power generation facilities.
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Of the alternatives under consideration,
the government prioritized the construc-
tion of the Rogun Dam because it had the
highest production potential. Construction
of the dam began in 1976, but the project
has been suspended multiple times, mostly
due to lack of financing, safety considera-
tions and water supply issues. Following
economic, technical and environmental as-
sessments conducted by the World Bank,
the project was restarted in 2016, and is
currently under construction at a cost of US
$3.9 billion. The completed dam is expect-
ed to almost double the country’s current
power production by adding 17 billion kWh
per year, but it will take up to 16 years un-
til the plant starts operating at full capacity,
so Tajikistan needs alternative solutions to
meet its energy security needs in the mean-
time.8 In light of recently improved relations
between upstream and downstream Central
Asian states, however, Tajikistan is now dis-
cussing the possible construction of a few
large hydropower plants on transboundary
rivers with neighbouring Uzbekistan — a pos-
itive step in regional energy co-operation.
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Seasonal gaps

The time and resources needed to mod-
ernize existing hydropower infrastruc-
ture and construct new projects have led
Central Asia countries to look to coal as
a short-term solution to energy insecurity.
Its low cost and wide availability make it
an attractive choice, but the experiences
of Kyrgyzstan, Tajikistan and Kazakhstan
demonstrate the high environmental and
social costs that come with coal.

Kyrgyzstan depends on Combined Heat
and Power Plants (CHPPs) to meet the
additional load during the winter months
when reservoir water levels are low and de-
mand for power is high. The Bishkek CHPP
is the largest in the country and plays an
important role in providing reliable electric-
ity to the capital in winter. The plant relies
primarily on imported coal, however, which
not only leads to deteriorated air quality in
the city, but also makes Kyrgyzstan more
dependent on other countries and produc-
ers. In addition, the cost of using 650 MW
of thermal power during the period of high
demand adds up to about US $83 million
for the purchase of coal and gas.®”

The country is exploring the development
of local coal deposits, but domestic pro-
duction remains limited.®® While the state-
owned enterprise, Kyrgyz Coal, has man-
aged to increase the production of coal by
more than six times in the last decade, inef-
ficient management prevents the company
from implementing modern extraction tech-
nologies and efficient logistics.® In addition,
the low quality of Kyrgyz coal, particularly
from the Kara-Keche coal mine, has been
linked by experts to the environmental dete-
rioration in and around the capital.®®

In Tajikistan, annual coal use reached 2 mil-
lion tonnes in 2019, a hundredfold increase
from levels in 2000. Consumption is ex-
pected to reach 3 million tonnes per year
by 2021,%" as authorities am to increase
the use of coal in thermal power plants
and industry in order to solve the country’s
energy insecurity. Certainly, coal-fired sta-
tions have helped address energy short-
ages that were particularly acute a decade

ago: before the Dushanbe-2 plant started
operating in 2016, winter energy shortag-
es were estimated at 9 per cent of annu-
al consumption.®? Blackouts in the capital
have become less common since, but the
increased use of coal has worsened the
air quality in Dushanbe, with air pollutants
growing by 2.6 times in the 2017-2018 pe-
riod compared to just a year before.®

Kazakhstan, where coal accounts for 50
per cent of primary energy consumption
and 70 per cent of electricity generation in
the country,® is experiencing a similar en-
ergy security dilemma. The continued use
of coal has a severe environmental impact,
with major cities such as Almaty, Nur-Sul-
tan and Shymkent all seeing air pollution
exceeding air quality standards.®® The
country can potentially limit its dependence
on coal for power generation by develop-
ing large hydropower. Aimost 70 per cent
of all currently installed hydropower gen-
eration capacity is located in the eastern
part of the country — the richest in hydro-
power potential — with the main plants be-
ing Bukhtyrma (750 MW), Shulbinsk (702
MW) and Ust-Kamenogorsk (315 MW).
The hydropower sector, however, is also
quite vulnerable to climate change impacts
such as floods since most of the hydraulic
structures in the region have long passed
their useful lives and require maintenance
to continue operating safely.®

The challenge for the Kazakh, Kyrgyz and
Tajik governments in the coming years is
to find the optimal trade-off between the
reliability and affordability of coal versus
the environmental and economic impacts
of overreliance on this source. More impor-
tantly, continued coal use cannot be justi-
fied under the various climate targets and
sustainability plans adopted in the region
over the past decade. Renewable energy
and decentralized energy provide interest-
ing alternatives for the region as a whole
—not only to improve the lived environment
and lower the chance of supply interrup-
tions, but also to connect rural communi-
ties and settlements that continue to suffer
from energy poverty.
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Energy security
for the future

- W

In the past decade, decarbonization and renewa-
ble energy have become top priorities for energy
policymakers around the globe, and Central Asia
is no exception. The effects of climate change

— extreme weather events, melting glaciers and
increased temperatures — are already affecting
the region’s energy security.

At the same time, the falling cost of re- energy and for small hydropower plants
newables and their promise to reinvigor- suggests that investing in renewable en-
ate national economies have incentivized ergy sources can have significant benefits
governments to adopt plans for invest- for the region and can help address many
ments in clean energy. Central Asia’s of its energy security challenges.
significant potential for solar and wind




The potential of renewable energy

All five Central Asian countries have
signed the Paris Climate Agreement and
have adopted various legal instruments
and policy mechanisms to stimulate the
development of renewable energy as a
path to achieving their nationally deter-
mined contributions to global emissions
reductions. With the exception of large
hydropower facilities, however, the re-
gion has thus far struggled to attract

financing or to significantly increase
the share of renewables in the national
energy mixes. Financing the clean en-
ergy transition is becoming even more
important as the five governments are
currently revising their INDCs under the
United Nations Framework Convention
on Climate Change (UNFCCC) and are
expected to provide new targets during
Cop26 in Glasgow.
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Date of % of global

submission emissions

of INDC in 2015
Kazakhstan 28.09.2015 0.84%
Kyrgyzstan 29.09.2015 0.03%
Tajikistan 30.09.2015 0.02%
Turkmenistan 30.09.2015 0.20%
Uzbekistan 19.04.2017 0.54%

Main targets

- Unconditional target: 15% below 1990 levels by 2030;%”
- Conditional target: 25% below 1990 levels by 2030;
- Unconditional long-term target: 25% below 1990 levels by 2050.

- 12-13% below Business as Usual Scenario (BAU) in 2030;%8
- 30% below BAU in 2030 with international support;
- 13-16% below BAU in 2050.

- 10-20% (flexible target) below the 1990 levels;5°

- 25-35% below 1990 levels by 2030 - if emission reduction
programmes implemented successfully.

No concrete commitments and targets.

- 10% below 2010 levels GHG emission by 2030.7°

Renewable Energy Law (2009)
Environmental Code (2021)

Law on Renewable Energy (2008)

The Law “On the Use of Renewable Energy Sources” (2010)

Turkmenistan Law on Renewable Energy Sources (2021)

Law on Renewable Energy Sources (2019)

The region’s renewable energy laws have
had limited impact thus far, while the expe-
rience of Kazakhstan and Uzbekistan — the
two states most advanced in renewable

energy — reveals how big the obstacles
are to transforming the Central Asia energy
systems.
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Successes and challenges

As the region’s leader in renewable energy,
Kazakhstan has established clear targets
for the use of renewables — solar, wind,
biomass, and small hydropower — in its
energy mix: 3 per cent of total generation
by 2020, 10 per cent by 2030 and 50 per
cent by 2050.”" With the adoption of the
Renewable Energy Law, the government
sought to create favourable conditions for
investment in renewables. The incentives
included a mechanism that guaranteed the
purchase of electricity; feed-in tariffs; tax
advantages; and other preferences. The
adoption of fixed tariffs in 2013-2014 and
the creation of a single power purchaser,
the Settlement and Financial Center, were
significant milestones that attracted foreign
investment in the Kazakh renewable ener-
gy sector for the first time.”

In an effort to lower the costs of new in-
stallations, the authorities switched from
feed-in-tariffs that guaranteed a fixed
price for power to an auction process
where investors bid to install a certain

MwW
MIn. KWh

Total Projects

Z-

2014

2015

2016

2017

2018

2019

capacity. In 2018, the first online auction
for the development of solar, wind and
biomass energy production facilities and
for small hydropower plants achieved sig-
nificantly lower prices for the installations
— about 15 per cent lower for wind, and
66 per cent lower for solar.”® Among the
preferential conditions offered to investors
are the fixing of tariffs to the US dollar, 25-
year guarantees of power purchases by
the state, international arbitration in Lon-
don, different forms of financial support,
and take-or-pay provisions.” With these
state support mechanisms, Kazakhstan
has achieved its 3 per cent target in elec-
tricity generation from renewable energy
sources by 2020.

By the end of 2020, Kazakhstan intro-
duced nineteen new renewable energy
projects™ bringing green power gener-
ation capacity to a total of 1,634.7 MW,
and opened the largest solar power plant
in Central Asia in 2019, the Saran instal-
lation, which has a capacity of 100 MW.7®

Biomass

8 MW

202078

27




Energy security for the future CHAPTER 4

28



CHAPTER 4 Energy security for the future

29



Meeting Kazakhstan’s next renewable
energy targets will require much larger
investments from both the government
and the private sector, in the range of
US $54.6 billion to US $96.2 billion over
the 2015-2045 period, taking into ac-
count the projected growth in demand.®°
This might prove especially difficult for a
country that is highly dependent on rev-
enues from hydrocarbons to finance its
domestic budget and that has currency
that is vulnerable to changes in oil pric-
es. Yet the successes of projects such
as Burnoe Solar or the Zhanatas wind
park — which have some of the largest
production capacity in the region — show
that the government has learned quickly
from its initial steps and that investing in
bigger renewable projects can be made
attractive.

Another obstacle facing Kazakhstan is the
integration of intermittent renewable ener-
gy in a conventional and highly inflexible
power system. Priority access to the cen-
tral power grid, which allows producers
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to sell their energy to the grid whenever
a renewable source becomes available, is
not currently an issue because solar and
wind are small parts of the energy mix. A
growing share of intermittent renewables,
however, could compromise the reliability
of the country’s power system,?' in large
part because of the inflexibility of coal-
based power generation.

Kazakhstan’s power system was de-
signed with limited electricity generation
flexibility, and it relies on coal-fired plants
for more than 70 per cent of the coun-
try’s total power generation. Gas-fired
thermal plants and hydropower plants
can be started up quickly whenever re-
newable generation is insufficient to meet
demand;® coal-fired plants cannot. Ka-
zakhstan’s hydropower sector is relatively
underdeveloped and particularly vulnera-
ble to climate change, so maintaining a
reliable and stable system based on coal
and renewables presents a challenge,
and may require the transformation of the
system as a whole.



Case Study: The Burnoe Solar Power Plants

The Burnoe Solar-1 and Solar-2 power plants are the first attempts to introduce
large-scale renewable energy projects in Kazakhstan.®® In total, the two plants
have a 100 MW capacity and provide electricity to 70,000 homes.?* Together,
they are expected to reduce Kazakhstan’s CO, emissions by more than 150,000
tonnes per year.?®> While this is not much for the country — which emitted almost
314 million tonnes of carbon dioxide in 20198 — the plants can set an important
precedent for the expansion of the clean energy sector.

Electricity generated at these two plants is connected to the central power grid
via a 220 kV transmission line. Regulatory reforms, and specifically the feed-in
tariffs on clean energy, were instrumental in accelerating the plants’ construction.
Without the government’s guarantees to purchase electricity produced from re-
newable energy plants at a fixed rate, this project would have not been realized.

The return-on-investment period for the project was initially estimated at 12
years, but the equipment was purchased in foreign currency before the deval-
uation of the Tenge, so the period had to be extended to 15 years. Kazakhstan
partnered with the European Bank for Reconstruction and Development (EBRD)
and the multilateral Clean Technology Fund for the construction of the plants for
more than US $120 million each.®” The EBRD’s concern about how the devalu-
ation of the local currency affects the return on investments led to the decision
to provide no further major loans to renewable energy projects in local currency.
The Burnoe Solar power plants sprawl across 150 hectares, and the plant ad-
ministration invited residents of the neighbouring villages to graze their livestock
alongside the installations, but the residents believed that the animals might get
exposed to solar radiation from the panels. This experience illustrates the need
for awareness-raising and community outreach in areas with renewable energy
facilities.
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Uzbekistan hopes to meet its Paris Agree-
ment commitment — to cut 10 per cent
emissions per unit of GDP by 2030 com-
pared to 2010 levels®® — through renewable
energy sources. The country’s power de-
mand continues to grow and is expected
to double by 2030, reaching 120.8 billion
kWh by 2030.8° Authorities plan to diversify
the structure of the country’s power mix to
ensure sustainable electricity supplies by in-
creasing the renewable energy contribution
to the energy mix to 21 per cent of total en-
ergy consumption by 2030. The challenges
to achieving this goal include financial ob-
stacles, the intermittent nature of renewa-
bles, the lack of backup power plants and
a history of unrealized solar power projects.

In the 2010s, Uzbekistan developed plans
with ADB support for five 100 MW solar
power plants. After several postpone-
ments, Uzbekistan cancelled or post-
poned the projects. Another solar project
with support from Canadian investors also
failed to get off the ground, and the wave
of shelved projects revealed the challenge
in creating the right incentives and regu-
latory environment to develop solar and
other renewables in the region. The coun-
tries in Central Asia rely heavily on foreign
companies for financing, technology and
expertise in renewables, but their subsidies
of electricity prices make it more difficult for
investors to recoup their investments.

Uzbekistan has sought to make renewa-
ble projects more attractive by providing
additional governmental support and by
developing an effective financing mech-
anism, and are considering applying a
newly enacted law on public-private part-
nership to facilitate collaboration between
the government and the private energy
sector. Under the 2016 Renewable Energy
Programme, 810 projects planned for the
2017-2025 period® await financing by for-
eign investors, but the public-private part-
nership mechanism is yet to be applied in
this context, and whether it will be suffi-
cient to attract the required level of invest-
ment remains unclear.
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In recent successes, a United Arab Emir-
ates company won a tender to design,
finance, build, and operate a 100 MW
capacity solar power plant, located in the
Navoi region.®" Funding for the construc-
tion of the plant was secured with loans
from international partners such as the
International Finance Corporation, ADB,
the World Bank Group and the European
Bank for Reconstruction and Develop-
ment.*2 Arrangements for the construc-
tion of wind power plants have also been
made with a Saudi company. Gulf com-
panies are experienced in implementing
large-scale renewable energy projects at
competitive prices abroad.®® In addition,
the price of solar photovoltaics continues
to fall around the world, making this tech-
nology more attractive than coal and even
gas-fired plants for new power generation
capacity. As some previously postponed
projects move forward with new investors
and as the government improves legisla-
tion with advice from multilateral banks,
the prospects for future renewable pro-
jects now seem much brighter.

There is a common understanding among
Central Asian leaders of the need for an
electricity tariff system that allows inves-
tors to recoup investment costs.® In Kyr-
gyzstan, the President has recently argued
that reforming electricity tariffs would allow
Kyrgyzstan to overcome its energy crisis by
2025 while establishing a financially sus-
tainable energy system.® Tajik authorities,
in consultation with international financial
institutions, are also working on reforming
subsidized tariffs so that they would allow
full cost recovery for power generation,
transmission and distribution companies by
2025.% Closing the cost-recovery gap will
not only attract investors in renewable ener-
gy sources but will also allow power compa-
nies to invest in infrastructure maintenance
and in improving the quality of services. Yet
reforming power tariffs could disproportion-
ately impact vulnerable households, par-
ticularly in rural areas, making electricity un-
affordable and increasing energy insecurity
for large segments of the population.



Decentralized power for remote areas

The rural areas of Central Asia — where
more than half of the population lives — are
poorly served by the national grids, but the
region has significant potential to develop
small-scale, off-grid solutions. This type
of decentralized approach would not only
help the countries achieve their renewable
energy and climate targets, but also allevi-
ate energy poverty and insecurity in rural
communities — one of the most pressing
issues for the region’s socio-economic de-
velopment. The scale of the problem var-
ies from country to country, but in all cases
large numbers of people are affected by
the lack of a secure energy supply.

e More than 5,000 residential areas in Ka-
zakhstan are not connected to the cen-
tral power grid,*” and residents in these
remote settlements often burn coal to
meet their household energy needs

¢ Most international studies report an
electrification rate in Kyrgyzstan of 100
per cent, but the National Statistics
Committee of Kyrgyzstan indicates that
only 76 per cent of the population has
access to reliable electricity supplies
year-round®

e According to a 2013 World Bank study,
70 per cent of the Tajikistan popula-
tion suffered from some form of power
shortage during winter,®® and while the
construction of a Dushanbe thermal
power plant has partially solved the
problem of energy insecurity for the
capital city, rural residents and people
living in remote mountainous areas of
Tajikistan remain vulnerable

e While Turkmenistan has a nearly 100
per cent electrification rate according to
the World Bank,'® there is little data on
the coverage rate in remote rural areas
in the desert

¢ In contrast to World Bank reporting
that 100 per cent of Uzbekistan’s pop-
ulation has access to electricity, some
estimates suggest that 1,500 rural set-

tlements that are home to 1.5 million
people are not properly connected to
the central power grids due to their re-
mote location and inefficiencies in distri-
bution and transmission'®’

Governments around the region have ac-
knowledged this immense challenge and
have introduced plans and programmes to
supply electricity to remote regions. Roof-
top solar panels and biomass, in particular,
have the potential to be effective solutions
to poor grid connections.

In Uzbekistan, the Ministry of Energy has
identified 33 potential districts in the coun-
try for autonomous energy supply, and is
considering the installation of solar panels
for 150,000 households between 2021
and 2032.%? These initiatives could bring
immense benefits, and the delivery of elec-
tricity to the neediest 33 remote districts
could trigger a push for decentralized en-
ergy development countrywide.'®

Decentralized energy could also be a po-
tential solution for Kazakhstan, where dif-
ficult to reach remote settlements suffer
from energy poverty and are often heavily
dependent on coal. Households residing in
the regions of Kazakhstan with long win-
ters lack access to cleaner energy sourc-
es, suffer from energy poverty, and as a
consequence, face a higher risk of energy
insecurity. Survey results show that 28 per
cent of households spend more than 10
per cent of their income on energy and 77
per cent of the rural households lack ac-
cess to clean fuels.’® Autonomous renew-
able energy facilities can potentially help
replace coal in those remote regions and
mitigate the environmental impact of being
overdependent on coal.

In response, Kazakhstan has developed a
formal mechanism to support small-scale
renewable energy sources, and will pro-
vide small enterprises or households in
settlements not connected to the central
grid a 50 per cent subsidy against the cost
of a 5-kW renewable energy system.'®
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Currently, direct subsidies are provided
only for installations with equipment manu-
factured in Kazakhstan, but the Kazakh re-
newable energy manufacturing industry is
stillin its infancy. The options for purchasing
solar panels are limited, and the relatively
high cost make the installation unprofitable.
Nevertheless, the development of Kazakh-
stan’s photovoltaic industry could amplify
the impact of the initiative and bring signifi-
cant benefits to rural residents.

In Kyrgyzstan and Tajikistan, small hydro-
power stations are the most promising
decentralized energy source for vulner-
able segments of the population living in
remote mountainous areas. Such small
HPPs can also contribute to reducing coal
consumption by households. The majority
of the 900,000 households without access
to centralized heating systems rely on in-
dividual coal-based systems as their pri-
mary heating source.’® Developing small
hydropower and other renewables could
allow Kyrgyz authorities to enhance en-
ergy security and address environmental
concerns at both the local and national
levels.%

Small hydropower has always been an
integral part of the Kyrgyz power system,
but the country disposed of more than
100 small hydro plants that collectively
produced more than 30 per cent of to-
tal electricity generation. Most were shut
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down or removed from operation after
independence as priority was given to the
expansion of the power infrastructure and
development of the country’s large-scale
hydropower. Now, the national energy
programme intends to rehabilitate many
old plants and to construct new ones,
bringing on line about 100 small hydro
plants with a total capacity of 180 MW.%8
A number of technical, economic and
institutional challenges, however, have
limited the realization of these plans, and
currently only 18 small plants with a total
capacity of 54 MW are operating.'®

Tajikistan is also actively promoting the
construction of the small hydropower
plants with the support of multilateral insti-
tutions, and intends to build an additional
189. The country currently has more than
300 small hydropower plants, but fewer
than 20 per cent remain operational.'®
The most common reason for the failure
is that the streams have dried out — either
completely or in winter — as a result of cli-
mate change.'" In addition, the cost for
building small hydropower plants in Tajik-
istan remains relatively high at US $3,000
per KW installed capacity, almost twice
the cost of medium and large hydropow-
er plants.'? In light of the low purchasing
power of rural residents, these costs may
be too high for the national power com-
pany to be able to recover the investment
through the existing tariff system.



Case study: Pamir Energy

An excellent example of a decentralized power system is Tajikistan’s Gor-
no-Badakhshan Autonomous Region (GBAQO) power system, which is supplied
with electricity by the Pamir Energy Company. This power system consists of 11
small and medium hydropower plants with a total capacity of 40 MW. It supplies
electricity to about 220,000 GBAQ residents under a 25-year agreement signed
between the government and the company.''®

In this mountainous region, temperatures remain below zero for 6—7 months
of the year and frequently fall below minus 40°C. In the past, the inhabitants
had to rely on coal, kerosene, animal dung and firewood for cooking, heating
and lighting. The cost of kerosene and coal is extremely high for an area where
51 per cent of residents live below the poverty line,"'* and the use of wood of
heating has damaged local forests.'® Pamir Energy now provides electricity
to most residents in the GBAO, although there are still some areas not con-
nected to the network. Still, this autonomous power system has considerably
improved the energy security of GBAO residents by providing environmentally
clean and sustainable supplies of electricity, and has helped arrest the de-
forestation in the region.
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[l The prospects for
regional co-operation

While many obstacles need to be overcome to
reach the long-term goal of a decarbonized and
sustainable energy system, in the short term
Central Asian countries can enhance their energy
security through a more rational use of resources
at the regional level.

The reinstatement of regional energy trade  the energy systems of the five countries
can be a low-cost and mutually beneficial remain highly complementary and recent
solution to many of the region’s energy political changes in the region have cre-
challenges. Regional pipeline and pow- ated opportunities for regional energy
erline infrastructure is already in place, co-operation.




Incentives for co-operation

A strong basis for regional co-operation
lies in the countries’ shared energy secu-
rity challenges, the legacies of their his-
tory of co-operation on energy, the com-
plementary nature of their national energy
needs and strengths, and the existing level
of co-operation on energy matters. The
shared pipeline and electric power grid net-
works that the countries inherited from the
Soviet era are a good starting point, and
the need to modernize that infrastructure
combined with the shortage of sufficient
capital for new transmission and distribu-
tion projects makes co-operation particu-
larly attractive. Modernizing the existing in-
frastructure would be less capital intensive
and time-consuming than starting from
scratch, but would still provide sufficient
energy access and security in each of the
five countries to justify the effort.
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Transnational trade in energy with-
in the region would take advantage of
the strengths of each country to fill the
gaps in service in the other countries,
and would result in a more rational use
of regional resources. Tajikistan and Kyr-
gyzstan enjoy 5.5 per cent of the world’s
economically efficient hydropower po-
tential; Kazakhstan possesses a consid-
erable amount of oil and is among the
top ten coal-rich countries in the world;
Uzbekistan and Turkmenistan are large
gas producers with considerable thermal
power generation capacity.’’® Countries
with excess electricity could realize ad-
ditional export income, while areas with
seasonal peaks in demand could benefit
from additional power supply. All of these
factors give new impetus to the regional
power trade developed in recent years.




The prospects for regional co-operati

Uzbekistan, Kazakhstan and Kyrgyzstan
are already operating within a reconsti-
tuted Central Asian Power System, and
are currently focused on fully integrating
Tajikistan into the system in 2021.""7

Cooperation in the gas sector has also
increased rapidly, spurred by the con-
struction of the Central Asia-China gas
pipeline network which has delivered
more than 336 billion m? (bcm) of natural
gas from Turkmenistan, Uzbekistan and

Figure 7.
Co-operative energy sector dynamics in
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Kazakhstan to China.’"® While the net-
work has thus far connected only three
of the five countries, it is currently being
expanded with a fourth line that would
pass through Tajikistan and Kyrgyzstan
and increase the network’s total capac-
ity from 55 bcm to 85 bcm. The trend
of growing natural gas exports to Chi-
na could thus help integrate the sector
across the region and expand supplies
to countries lacking in domestic gas pro-
duction.
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National perspectives

Uzbekistan’s withdrawal from the original
CAPS in the early 2000s completely iso-
lated Tajikistan, which was connected to
the system via Uzbek transmission lines,
and left Tajikistan to try to meet its ener-
gy needs from its own resources.'® The
sudden cut-off from the unified system
caused countrywide power outages and
an energy crisis. Over time, Tajikistan
compensated by increasing the share of
domestic coal consumption for heating
and electricity generation.

In the long term, however, Tajikistan
is counting on the construction of the
Rogun Dam, which would allow it to
double power generation capacity na-
tionwide. Once a source of regional
conflict, Rogun has recently turned into
a potential area for energy co-operation
with Uzbekistan showing a willingness to
provide support for the dam’s construc-
tion. A 2018 agreement provides for the
import of 1.5 billion kWh of Tajik electric-
ity to Uzbekistan.'® After restoring the
power infrastructure in 2017-2018, Uz-
bekistan has also been supplying elec-
tricity to the northern regions of Tajik-
istan.'' These steps show how renewed
co-operation on both energy trade and
the construction of power plants can in-
crease the collective energy security of
the whole region.

Following the breakdown of CAPS, Kyr-
gyzstan had maintained limited electricity
trade with Kazakhstan and Uzbekistan, %2
but the reduced energy trade precluded
Kyrgyzstan from using its hydropower
export potential fully, and it could not
meet its power needs by importing elec-
tricity generated at thermal power plants.
Kyrgyzstan is now interested in importing
electricity from neighbouring countries to
make up for potential shortages resulting
from the Toktogul reservoir’s low water
level and to meet winter power demand.
In turn, the country could export hydro-
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electricity during high water periods. The
technical capacity of the grid connec-
tions with Tajikistan and Kazakhstan is
limited and, thus, Kyrgyz authorities are
keen to revive electricity trade with Uz-
bekistan.??

In 2017, Kyrgyzstan and Uzbekistan
signed an agreement for the export of
Kyrgyz electricity to Uzbekistan in the
amount of 1.25 billion kWh per year,'?*
and Uzbekistan has also agreed to let
electricity from Turkmenistan reach Kyr-
gyzstan and Kazakhstan via Uzbekistan’s
power transmission lines.'® In 2017, Kyr-
gyzstan and Uzbekistan signed a mem-
orandum of understanding for co-op-
eration in the Kambarata-1 hydropower
project, and Uzbekistan even expressed
a willingness to take part in the construc-
tion of the plant.’?® Coupled with Kyr-
gyzstan'’s recent reintegration into CAPS,
this co-operation shows that regional
electricity trade can make a difference in
addressing the country’s energy securi-
ty challenges, and that the prospects for
co-operation are getting brighter.

New leadership in Uzbekistan is estab-
lishing a policy agenda aimed at ad-
dressing energy security concerns, and
the revival of intraregional energy trade is
emerging as an important consideration.
As the hub for the power network in the
region, Uzbekistan plays a crucial role
in restoring the co-operative dynamics.
It resumed electricity imports from Kyr-
gyzstan and Tajikistan in 2018, from Ka-
zakhstan in 2019 and from Turkmenistan
in 2020."%" Uzbekistan is also trying to
balance electricity supplies within CAPS.
In July 2020, for instance, low water lev-
els in reservoirs forced Tajikistan to sus-
pend its power exports to Uzbekistan, so
Uzbekistan compensated by increasing
its electricity imports from Turkmenistan,
and prevented power supply outages in
the country.'®




9 Recommendations

Achieving energy security in Central Asia requires
the development of national and regional strat-
egies that consider how to bridge the existing
gaps in electricity service in remote areas and
how to provide service when the increasing
demand for energy in winter and variations in
supply cause seasonal gaps.




The strategies also have to consider how
to reduce emissions so that the countries
of Central Asia can meet their contributions
under the Paris Agreement. Inadequate ca-
pacity and outdated infrastructure impose
costs and limitations across the region, but
abundant oil, gas and coal reserves, and
the significant potential to develop solar,
wind and hydropower hold promise for
both the short run and the long term.

The results of this OSCE study suggest
that the development of renewable en-
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Kazakhstan

ergy sources offers the prospect of low-
er emissions, and in combination with a
decentralized approach offers a solution
to rural energy insecurity, and further sug-
gest that a regional approach to co-op-
eration on energy offers the prospect of
closing seasonal gaps in service. The
Organization for Security and Co-opera-
tion in Europe, in an effort to support the
progress in energy security that Central
Asia has achieved through policy initia-
tives and energy sector reforms, makes
the following recommendations.




Recommendations

National considerations

The countries relying on hydropower in
their energy mixes should assess the im-
pacts of climate change on hydropower
plants. Climate change is already chang-
ing the hydrological regimes of water
streams that are vital to small hydropow-
er development in Central Asia, and the
long-term viability of small hydropower
plants depends on the reliability of their
water sources. Improved technical and
environmental assessments would pro-
vide the foundation for decisions on how
and where to proceed.

All the countries in Central Asia should
develop maps that identify vulnerable
areas in detail sufficient to support de-
cisions on how to bridge service gaps.
At present, the knowledge about how
many households remain unconnected
to the power grid or are otherwise poorly
served, and where these households are
specifically located, is insufficient, and
a proper map could guide the strategy
for improving the level of energy security
across the countries and the region.

In the effort to extend power to remote
areas, the countries should consider de-
centralized renewable energy systems.
Almost all major renewable energy fa-
cilities are currently connected to the
central power grids. Decentralized re-
newable energy systems can, however,
help improve living standards in remote
settlements not connected to the grid,
and can reduce coal dependence and its
environmental impacts for the most vul-
nerable segments of the population.

The countries should work with multilat-
eral institutions to expand the policy and
financial instruments necessary to im-
plement their national renewable energy
laws. The risk of future imbalances in the
system warrants particular attention, as
the introduction of renewables needs to
be accompanied by the optimization of
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the entire power and gas supply system
and the addition of more flexible capacity.

In developing strategies and plans for
energy security, the countries should in-
volve all stakeholders. The transition to
sustainable energy will benefit from the
participation of stakeholders from the
government, the private sector, non-gov-
ernmental organizations and house-
holds.

Regional co-operation

The countries of Central Asia should
co-operate in the development of both a
common energy security strategy and a
regional energy governance mechanism
such as CAPS. The countries already
have their own energy sector develop-
ment strategies, and have reinstated
some bilateral and multilateral co-opera-
tion in energy trade. Reconciling country
strategies with a common regional strat-
egy and co-operating within the context
of a formal regional agreement would al-
low Central Asia to take advantage of its
collective resources to meet the individ-
ual needs of the countries while securing
the longer-term sustainability of energy
supplies. Such mutually beneficial intra-
regional co-operation appears to be the
fastest and straightest route to energy
security in the region.

The countries should ensure that region-
al data gathering and information shar-
ing is a part of ongoing operations of the
proposed governance mechanism. Mul-
tilateral institutions such as the OSCE,
ADB, and World Bank can provide tech-
nical and analytical assistance in the de-
velopment of an effective regional data
gathering and information sharing mech-
anism that can enable the region to make
co-ordinated responses to regional ener-
gy security threats.
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