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By Way of Introduction
plying monetary and exchange controls and oth-
er market instruments.

From the perspective of economic devel-

mined by itsgeographical position, itspri-

K yrgyzstan’ senergy policy islargely deter-
mary energy resourcesand itsinterdepend-

encewith neighboring countriesin devel oping the
fuel and energy complex (FEC). According to a
report by the CIS Economic Cooperation Depart-
ment for 1991-2008, the countries of the Central
Asian Region (CAR) have achieved certain suc-
cesses ininstitutional and structural transforma-
tions: in privatizing state property, creating the
basic institutions of a market economy, and ap-

opment, the period under review isclearly divid-
ed into three stages. They can be briefly charac-
terized as economic recession, recovery and ex-
pansion. At present, all CA statesarefeeling the
impact of the world economic crisis, whose ef-
fects can be assessed based on theresults of their
social and economic development for 2008-
2011.

Conditions and Prerequisites for Cooperation
in FEC Development in Central Asa

The economy of CA countriesis very energy-intensive, asindicated by the energy intensity of
their GDP (see Table 1). Asthe table shows, Kazakhstan and Turkmenistan also have ahigh level of
CO, emissions both per unit of consumption of fuel and energy resources (FER) and per capita.

During the crisis, FER production and FEC development remain priority development areas.

Central Asiaisendowed with huge water and energy resources, but they are distributed uneven-

ly. For example, 77.4% of hydrocarbon fuel isfound in Kazakhstan, 12.7% in Uzbekistan, and 6.7%
in Turkmenistan; these countries have asurplus of energy. Kyrgyzstan and Tgjikistan, on the contra-
ry, have energy shortages and are currently experiencing a deep energy crisis because their oil, coal
and gas reserves are insufficient and are largely concentrated in hard-to-reach mountain areas with
difficult climatic and mining conditions.
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Table 1
Selected Energy Indicators for
Central Asian Countries
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Kazakhstan 2,724.9 15.1 52.2 2.01 2.87 12.3
Kyrgyzstan 199.9 5.2 15.0 1.7 1.96 1.09
Tajikistan 143.1 7.0 11.5 2.24 1.77 1.02
Turkmenistan 491.2 6.3 46.0 2.95 2.55 9.13
Uzbekistan 447.4 25.1 27.0 2.62 2.33 4.22
CAR, total 4,006.5 58.7
* For comparison: for the world as a whole, this indicator is 0.32, and for Asia, 0.65. A
Sources: Commonwealth of Independent States in 2008. Statistical Yearbook,
Interstate Statistical Committee of the CIS, Moscow, 2009; World Energy
Statistics, International Energy Agency, 2008.

N\ )

Since Tgjikistan and Kyrgyzstan are located in the upper drainage basins of the Syr Darya and
Amu Daryarivers, their water reserves amount, respectively, to 43.4% and 25.1% of the combined
flow of the two rivers (116.4 cubic kilometers). In other words, from the perspective of water avail-
ability Tajikistan and Kyrgyzstan are in a more advantageous position; but, just as Kazakhstan and
Uzbekistan, they experience an acute water shortage, especially in summer.*

The FEC share of industry is52.2% in Kazakhstan, 46.0% in Turkmenistan, 27% in Uzbekistan,
15% in Kyrgyzstan, and 11.5% in Tajikistan.

An analysis of the structure of FER production and consumption shows that while producing
92.7 million tons of coal the CAR countries consume 67.8 million tons, or 75% (see Fig. 1). Thus,
25% of the coal produced can be exported.

Kazakhstan produces 88 million tons of coal (96% of total coal production in CAR countries),
which makes it the main producer of this type of fuel. But most of the coal produced is consumed in
Kazakhstan itself (about 95% of total coal consumption in CAR countries, or 74% of the coal pro-
duced in Kazakhstan), and only 26% is exported.

In 1990-2008, coal production dropped from 142 million tons to 90 million tons (to 63.3% of
the 1990 level); in Kyrgyzstan, it decreased 10-fold, in Tajikistan and Kazakhstan by 65.8%, and in
Uzbekistan by 44%.

1 See: U.N. Special Program for the Economies of Central Asia (SPECA), ECE, ESCAP. Project Working Group on
Energy and Water Resources, Strengthening Cooperation for Rational and Efficient Use of Water and Energy Resources
in Central Asia, U.N., New York, 2004.
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Figure 1
Coal Production, Consumption and Exports
in CAR Countries
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Themain reasonsfor thedeclinein coa productioninclude the abolition of state subsidiesto the
coal industry, deterioration and obsolescence of mining and transportation equipment, high rates for
coal delivery and transit by rail, closure of coal-mining enterprises, and insufficient numbers of new
mines and pits.

It should be noted that Uzbekistan fully meets its own coal requirements, and Kyrgyzstan and
Tajikistan only partialy.

Qil production for the region as a whole in 1990-2008 increased 1.84-fold to 65 million tons;
Kazakhstan accountsfor over 78%, Turkmenistan has 11%, and Uzbekistan 9%. Kazakhstan consumes
only 11 million tons (17% of the ail it produces), and Turkmenistan 5.2 million tons (53%), which
enables them to export oil to neighboring countries and regions (see Fig. 2).

In 1990-2008, natural gas production fell from 136 billion cubic meters (bcm) to 112 bem (78%
of the 1990 level), with Uzbekistan producing 53% (1.4-fold increase), Turkmenistan 24% (the high-
est rates of growth in production in this country were recorded from 1999 to 2005), and Kazakhstan
22.5% (see Fig. 3).

Natural gasaccountsfor morethan half of thetotal consumption of fuel and energy resourcesin
the CAR, and about three-quarters of the total isused in Uzbekistan. The largest producers are Turk-
menistan (68 becm) and Uzbekistan (62.7 bcm). Overall, the CAR countries consume only 46% of the
gas produced, and 54% is exported.

In 1991, upon the completion of a 500 kV energy circuit, the power systems of Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan were united into an integrated Central Asian
Power System (CAPS).

Sincethe generating facilitiesthat are part of CAPS differ significantly in structure (seeFig. 4),
they are balanced within the system; thisdeterminesitsintegrating role asthe basis of regional energy
Ssecurity.
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Figure 2
Oil Production, Consumption and Exports
in CAR Countries
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Figure 3
Gas Production, Consumption and Exports
in CAR Countries
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Figure 4
Installed Capacity of Power Plants in CAPS
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Thermal power plants (TPPs) in CAR countriesgenerate almost threetimes more el ectricity than
hydroelectric power plants (HPPs).

In the common Central Asian power supply system, the largest share of TPPsisin Kazakhstan
(87.5%), Uzbekistan (85.9%) and Turkmenistan (99.9%), while the largest share of HPPsisin Kyr-
gyzstan (83.5%) and Tajikistan (92.7%).

Theamount of electricity generated by HPPsthroughout the region in 1995-2006 increased from
38 billion kWh to 44 hillion kWh (by 16%); Kazakhstan contributed 17% of the regional total, Uz-
bekistan 13.6%, Tajikistan 38%, and Kyrgyzstan 31% (see Fig. 5).

Thedeclinein electricity productionin 1990-2008 in almost al CA countriesexcept Kyrgyzstan
(1.4-fold for theregion asawhole) isdirectly connected with the economic downturninthetransition
period.

In Kyrgyzstan, electricity consumption patterns have changed: the share of the public utilities sec-
tor and the popul ation hasincreased while consumptionin thereal sector of the economy has decreased.

Despite the declinein the production of the main types of fuel and energy resources, the general
trend in their production and consumption by CA countries shows that these countries can fully pro-
vide themselves with energy resources and even export them.

The energy independence policy pursued by power-surplus states prevents the devel opment
of an electricity market in CAPS. The"water-electricity-fuel” mechanism for electricity exports does
not work because the parties are obliged to go over to cash payments for imported fuel. In particu-
lar, electricity exportsfrom Kyrgyzstanfell from 4.0 billion kWhin 1990to 2.5 billion kWhin 2007.
In addition, due to the low water levels and severe winter of 2007-2008, by 1 April 2008 the water
level inthe Toktogul reservoir fell to acritical point (6.4 billion cubic meterswith adesign volume
of 19 billion cubic meters), and neighboring countriesreceived lessthan the required amount of water
and electricity.
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Figure 5
Electricity Production, Consumption and Exports
in CAR Countries
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In 2008, the Kyrgyz government acknowledged the existence of an energy crisis. It resorted to
rolling blackouts and imposed severe restrictions on el ectricity consumption; exportswere reduced to
553 million kWh. How the situation will devel op depends not only on the state of water resources, but
also on the policies of neighboring countries: Kazakhstan, Uzbekistan and Turkmenistan, which are
richly endowed with energy resources, are striving for energy independence. |n Kazakhstan, for ex-
ample, most power plantsrun on coal; Kyrgyzstan and Tajikistan tap the hydropower potential of water
resources; and Uzbekistan and Turkmenistan use natural gas and fuel oil.

It should be noted that use of gas and fuel oil to meet peak and intermediate demand is very
unprofitable, while HPPs are better ableto vary their power output and, sincethereisno fuel compo-
nent in their cost structure, are more economical. Thisis exactly why CAPSwas created with special
emphasis on optimizing the operating regimes of TPPs and HPPs in coordination with the operating
regime of reservoir systemsin the Naryn-Syr Daryabasin so asto ensure irrigation releases from the
Toktogul reservoir inthe vegetation period with asimultaneousincreasein el ectricity generation from
HPPs, andinfall and winter to accumulate water in the reservoir with maximum el ectricity generation
from TPPs.

Today thework of this mechanism, regulated by intergovernmental agencies (Unified Dispatch
Center Energiaand Basin Water Association Syr Darya), isdisrupted. Moreover, the heads of state of
Uzbekistan and Kazakhstan object to the construction of large HPPsin the basins of Syr Darya(Kam-
barata HPP-1) and Amu Darya (Rogun HPP) and demand an environmental impact assessment.

But asimilar assessment should be made, in thefirst place, with regard to energy facilities run-
ning on hydrocarbon fuel (Novo-Angren, Chimkent and Dzhambul GRES power plants) and located
close to the border with Kyrgyzstan. Pollutant emissions exacerbate the environmental crisisin the
Aral Seabasin and have a negative impact on climate change in the CA region and the Caucasus.
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For example, greenhouse gas emissions in CO, equivalent both per unit of FER consumption
and per capitaare highest in Kazakhstan (2.87 tons/toe and 12.3 tons/person), Turkmenistan (2.55 tons/
toe and 9.13 tons/person) and Uzbekistan (2.33 tons/toe and 4.22 tons/person); these figures are on
average much higher than global and Asian indicators. Meanwhile, some time ago these states acced-
ed to the U.N. Framework Convention on Climate Change.

Inthe Soviet period, power supply inthe CAR was effected through the Integrated Power System
of Central Asiaand Southern Kazakhstan, which strictly ensured the optimal performance of TPPsand
HPPsoperating in parallel mode. Their generation schedul e was connected with the operating regime of
multi-year and seasonal regulation reservoirs, in which water was stored for irrigation purposes; water
management problemsin the region were addressed in a centralized way, and the integrated gas supply
system ensured an uninterrupted supply of gasto al CA republicsand the European part of the U.S.S.R.
Today the integrated water, electricity and fuel supply system in the CA republics has been destroyed.
Giventherising pricesof naturd gas, ail, oil productsand coal, and a so of their transportation and delivery,
Kyrgyzstan and Tgjikistan are obliged to spend significant amounts of money on their imports.

Itisclear that with the disintegration of the U.S.S.R. and the emergence of new sovereign states
the conditions of water, fuel and energy use changed radically. The CA states encountered unresolved
problemsin three main areas: supply of energy resourcesto the upper basins of rivers; supply of water
to the lower basins of rivers; and ensuring environmental security.

In order to strengthen economic ties and devel op integration processes, the Central Asian Eco-
nomic Community (CAEC) created an appropriateinstitutional framework. In 1998, the governments
of Kazakhstan, Kyrgyzstan, Uzbekistan and Tgjikistan signed framework agreements On the Joint Use
of Water and Energy Resources of the Syr Darya and Amu Darya Basins and On the Parallel Opera-
tion of the Energy Systems of CA States; they also explored the issues of creating an International
Water and Energy Consortium (IWEC). But Uzbekistan’ swithdrawal from CAEC and the subsequent
dissolution of thisimportant interstate economic community triggered disintegration processesin the
area of ensuring rational use of energy and water.

In subsequent years, the agreements and understandings between the CA heads of statein devel-
oping integration in the use of water and energy resources and mitigating the effects of the environ-
mental crisisin the Aral Sea basin were not implemented properly.

After the dissolution of CAEC, Kyrgyzstan and Tajikistan joined the Eurasian Economic Com-
munity (EurAsEC), later followed by Uzbekistan. A working group within the EurAsEC framework
prepared updated drafts of a new accord and concept of cooperation in the efficient use of water and
energy resources and of a Eurasian Water and Energy Consortium, but they were not signed by the
heads of the states concerned.

Later on, at the end of 2008, Uzbekistan withdrew from the EurAsEC, and numerous problems
have remained unresol ved; an additional threat to energy security istherepublic’ sintention to withdraw
from the parallel operation regime of CAPS. In view of this, it is necessary to introduce a set of princi-
ples and economic mechanismsfor reimbursing the expensesincurred by upstream countriesin supply-
ing water to downstream countriesin the Naryn, Syr Daryaand Amu Daryabasin, as practiced in many
river basins of the world (e.g., the Columbia River basin between the United States and Canada).

Assuming that “water isthe God-given common heritage of nations,” the CA heads of statetried
to solve this problem. The operating regime of the Toktogul Reservoir was changed: in winter it op-
erated in power generation mode to meet the growing needs of Kyrgyzstan, and in summer, inirriga-
tion mode to meet the needs of neighboring states, so that water levelsoften dropped to acritical point.

Thus, the solution of worsening energy supply problems and improvementsin the environmen-
tal state of theregion requirejoint efforts by the Central Asian states. It should be noted that since the
attainment of independence the attempts of CA states to implement an independent energy and water
policy have usually led to instability and sometimes even to critical situations. Thiswas particularly
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pronounced during the severe winter of 2007-2008, causing an escalation of the energy crisisin Kyr-
gyzstan and Tajikistan.

The Energy Crisis in Kyrgyzstan:
Factors and Forms

The energy crisisisdueto the fact that the Kyrgyz Republic is an energy-deficient country and
meets only 52% of its energy needs with its own energy resources (mainly electricity generated by
HPPs); therest isimported from Uzbekistan (natural gas), Kazakhstan (coal), Russiaand Kazakhstan
(oil and oil products).

Thetotal generating capacity of the Kyrgyz power system is 3,680 thousand kW, and electricity
generation totals 12-14 billion kWh.

Therepublic’spower gridincludes morethan 70 thousand km of transmission linesranging from
0.4 kV to 500 kV (546 km of 500 kV transmission lines, 1,714 km of 220 kV lines, and 4,380 km of
110kV lines). The system also includes 490 35-500 kV transformer substations with atotal capacity
of more than 8,000 MV A, so that the population is fully supplied with electricity.

Out of therepublic’s 14 HPPs, the best known isthe cascade (system) of five Toktogul HPPsin
the lower reaches of the Naryn River, including the Toktogul HPP (with a capacity of 1,200 MW),
Kurpsay HPP (800 MW), Tash-Kumyr HPP (450 MW), Shamaldy-Say HPP (240 MW) and Uch-
Kurgan HPP (180 MW).

The list of irrigation facilities of particular importance to Central Asia aso includes the Tok-
togul multi-year regulation reservoir with adesign capacity of 19 billion cubic meters and a number
of downstream seasonal and daily regulation reservoirs of the above-listed HPPs.

In addition, there is the At-Bashy HPP with an installed capacity of 40 MW operating in the
upper reaches of the Naryn River, and eight small HPPs with atotal installed capacity of 29.78 MW.

Kyrgyzstan's power system began operating in parallel with the power systems of neighboring
countries upon the establishment of the Integrated Power System of Central Asia and Southern Ka-
zakhstan. The completion of the Toktogul HPP cascade (with acapacity of 2,870 MW) marked anew
stage in the development of the country’ s power system, in enhancing the reliability and stability of
the integrated power system and improving the multiple use of CA water and energy resources.

For morereliable electricity supply to consumersin the north of the republic and heat supply to
the capital, a combined heat and power (CHP) plant with a capacity of up to 702 MW and an annual
output of morethan 4.1 billion kWhwasbuilt intherepublic. Inrecent years, it hasgenerated on average
850-946 million kWh a year, meeting about 13% of the needs of the northern part of the republic,
athough it could supply more than 62%.

Additional difficulties are associated with seasonal consumption patterns (in winter, energy
consumption is almost twice as high as in summer); load ratios vary widely, so that it is difficult to
ensure economically efficient operation of the energy system.

Kyrgyzstan facesthe problem of reliable power supply to consumersin the north of the republic,
where installed generating capacity is 718 MW, whereas in the south it is 2,920 MW. Now that the
Toktogul HPPisoperating at full capacity, the power shortage has been significantly reduced, and the
completion of a500 kV transmission linefrom the Toktogul HPP to the Frunzenskaya Substation has
linked the power systems of the north and south of the republic, enhancing the stability and reliability
of power supply.

The question of multiple use of the Toktogul hydrosystem with due regard for the interests of
Kyrgyzstan, Kazakhstan and Uzbekistan is of exceptional importanceto theregion. Under the project,
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the Toktogul hydrosystem wasto have operated exclusively inirrigation mode, with the drawdown of
up to 70% of the water in the vegetation period and only 25% in the non-vegetation period (so asto
store water). Electricity generated in this process, along with the water, was supplied to Uzbekistan
and Kazakhstan in the amount of more than 4 billion kWh ayear.

At the same time, in order to generate CHP electricity in fall and winter, Kyrgyzstan received,
by way of compensation, Uzbek gas (2 bcm) and Kazakh coal (more than 2 million tons) and fuel oil
(up to 400 thousand tons). Since independence, CHP plantsin Bishkek and Osh have had difficulties
every year in obtaining fuel: in 1990-2008, fuel imports dropped by almost two-thirds. Overall, the
share of imports in the energy balance decreased from 58.8% in 1990 to 31.6% in 2008 with an in-
creasein the share of hydropower from 18.5% in 1990 to 52.5% in 2008, while the share of fuel pro-
duced fell, accordingly, from 16% to 3.7%.

Consequently, power supply in Kyrgyzstan depends only on electricity generated by HPPs, and
this, given low water conditions and instability, can hardly improve the country’s energy security.

An analysis of the macroeconomic indicators of sustainable energy use for 1990-2008 shows
that they have fallen aswell:

m while GDP at purchasing power parity (PPP) increased 2.26-fold and the population grew
1.21-fold, FER consumption decreased 1.38-fold (see Fig. 6);

Figure 6
Dynamics of GDP, Population, FER Consumption and
Electricity Consumption (1990 = 100) for 1990-2008
(excluding products of own processing)
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m FER consumption per unit of GDP PPP (energy intensity of GDP) fell to 50% of the 1990
level in 1995 and 28% in 2008 (see Fig. 7);

m electricity consumption per unit of GDP (el ectricity intensity of GDP) also tended to decrease
(threefold): to 85% of the 1990 level in 1995 and 32% in 2008 (see Fig. 7);

m FER consumption per capitatended to decrease (twofold): to 50.9% of the 1990 level in 1995
and 51.36% in 2008 (see Fig. 7);

m electricity consumption per capita decreased 1.3-fold: to 86% of the 1990 level in 1995 and
72% in 2008 (see Fig. 7).

Figure 7
Dynamics of Energy Intensity, Electricity Intensity,
Energy Consumption per Capita and
Electricity Consumption per Capita (1990 = 100) for 1990-2008
(excluding products of own processing)
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Dataanalysis confirms that economic and socia development in Kyrgyzstan has been compli-
cated by the need to acquire energy resources (coal, gas and oil products) at high prices, and also by
theliberalization of pricesfor energy resourcesand deregul ation of tradein these resources after 1992.
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The declinein energy consumption was connected not only with the switch of many consumers
to the use of electric and thermal power (whose tariffs were regulated by the state), but also with the
restrictionsimposed during low-water periods and the reduction in electricity generation by the Tok-
togul HPP cascade. In addition, disruptionsin fuel supplies from Kazakhstan and Uzbekistan and the
risein fuel pricesto world levels led to a decline in power generation from the Bishkek CHP plant.
With the end of low-water periods, the restrictions on electricity consumption were explained by the
need to store sufficient amountsof water inthe Toktogul reservoir for irrigation purposesin Uzbekistan
and Kazakhstan.

In order to end the energy crisis, apart from rolling blackouts and restrictions on electricity
consumption, measures should betaken to ensure the country’ senergy security and, inthefirst place,
to arrange interstate cooperation between CA countries and devel op integration in energy and wa-
ter use.

Our analysis of the factors and forms of the energy crisis showsthat in the Kyrgyz Republic, in
contrast to other CIS countries, the energy crisisis also fueled by the political (disintegration) factor
stemming from interstate relations in the use of water and energy resources in the Naryn-Syr Darya
basin and parallel operation with the power systems of Kazakhstan, Uzbekistan and Tgjikistan as part
of CAPS. The combination of existing factors and forms of the energy crisis, on the one hand, deter-
mines its depth and duration, and on the other, suggests possible ways to end this crisis.

The endogenous factors of the energy crisisin Kyrgyzstan include, among other things, nat-
ural climatic conditions. They influencethe hydrol ogical regime of rivers, with catastrophically high,
mean high, mean, and mean low water levels. Annual water levels affect the operating regime of
HPPs (see Fig. 8).

Among the endogenous factors of the crisis one can also include badly worn-out fixed assetsin
energy production, an irrational energy balance and pollution of the natural environment.

Figure 8
Changes in Water Flow for Several Years
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A study of exogenous factors shows the impact of losses and consumer defaultsin payment for
supplied energy resources, discrepanci es between tariffs and energy company costs, structural chang-
esin the economy and other circumstances.

Energy crisisfactors specific to Kyrgyzstan include the special impact of fixed capital depreci-
ation, and also of consumer defaultsin payment for energy supplies. Thiscircumstanceisresponsible
for the reproduction and financial forms of the crisis: it leads to an acute shortage of working capital
in energy compani es and causes problemswith paymentsfor fuel supplies, repair of power equipment
and wage payments.

Such forms of the crisis sharply reduce the attractiveness of the electric power sector to foreign
investors, and this givesrise to the investment form of the crisis.?

Thelevelsof theinvestment and financial crisesinthe national and regional power industry can
be assessed in quantitative terms. The existence and depth of the investment crisis can be determined
from theratio between actually possibleinvestments and those required to ensure simple and expand-
ed reproduction of assets; the existence of thefinancial crisisisestablished from the shortage of work-
ing capital at the disposal of energy companies and the availability of funding sources.

Thus, it becomes possible to determine not only the very fact of the crisis but also, to afirst
approximation, its level; thisis necessary to determine the priorities, goals and means of anti-crisis
policy.

The greatest danger liesin the combined effect of all factorsand the simultaneous emergence of
all formsof the crisis corresponding to them; in this case, we can already speak of atotal crisisin the
power industry which can lead to disaster. The presence of only some of the above factors indicates
either apre-crisis situation or a partial crisis.

A specific property of the power industry is its high economic inertia. This is manifested, for
example, inasignificant timelag between changesin external conditionsand an adequate responseto
them in the form of actual changes in the fuel and energy complex. In this context, one can say that
since 1991 crisis phenomenain Kyrgyzstan have gradually accumulated due to both endogenous and
exogenous factors. Studies of the factors and forms of the energy crisisin Kyrgyzstan® have shown
the following:

1. Electricity losses contribute to the financial form of the energy crisis. In 1991-2008, total
electricity lossesinthe Kyrgyz power system increased 4.6-fold, reaching 4,583 millionkWh
in 2007, or 31% of total electricity output. So-called commercial losses caused by theft of
electricity have appeared as well (see Table 2).

During 1990-2008, technical lossesincreased almost 2.3-fold, and in the past threeyears
have firmly remained at 19-21.6% of total electricity generation, exceeding the established
rate by 10%. The increase in technical losses results from the fact that most of the capital
equipment has reached the end of its safe servicelife, while Kyrgyz energy companieslack
the resources for reconstruction and modernization due to payment defaults and the finan-
cial crisis. In addition, breakdown and wear rates have increased for both capital and auxil-
iary equipment.

2. High physical depreciation of fixed assetsin the electric power industry, which has ex-
ceeded 50% (up to 70% for grid equipment), is a factor in the reproduction form of the
energy crisis. During 1990-2008, repair and operating schedules were broken for lack of
funds, which has served to increase technical losses and reducereliability. Today morethan

2See: L.D. Gitelman, B.E. Ratnikov, Effektivnaia energokompania: Ekonomika. Menedzhment. Reformirovanie, CISC
Olimp-Biznes, Moscow, 2002.
3 See: V.M. Kasymova, Osnovy antikrizisnogo upravienia v energetike KR, Insanat, Bishkek, 2009.
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Table 2

Structure of Electricity Losses
in the Kyrgyz Republic for 1990-2008

= 5)
N
Total losses,
million kWh: 1,035 3,457 4,281 3,747 4,802 4,716 5,135 4,661 4,583 3,686
Share of
generation, % 7.74 279 348 285 35.1 34 345 318 309 317
Of which:
Technical
losses, million
kWh 1,035 n/a 2,183 2,115 2,605 2,709 2,850 2,818 2,917 2,448
Share of
generation, % 17.3 16 191 183 191 194 196 21.1
Commercial
losses,
million kWh 0 n/a 2,195 1,632 2,197 2,187 2,285 1,843 1,736 1,238
Share of
generation, % 174 125 16 15.7 15.2 124 11.7 10.6
/S ources: Energy Balance of the Kyrgyz Republic for a number of years, National )
Statistical Committee of the Kyrgyz Republic.
\ R /)

70% of grid equipment at HPPsand CHP plants has outlived its expected useful life, so that
urgent measures are needed to renew and upgrade it, while energy companieslack the nec-
essary funds because of high levels of accounts receivable from customers.

Customer defaultsin payment for electricity and heat suppliesrank among exogenous
factorsand arethe main cause of theinvestment crisis.

In 1997-2008, customer receivables for electricity and heat increased almost 7-fold,
peaking in 2007 at 2,997 billion soms (KGS); thisis one of the main causes of the financial
and investment crises in the power industry (see Fig. 9).

Accounts payableto the key suppliers (OJSC Electric Stationsand OJSC NESK) have
increased accordingly: to KGS 2,414 million in 2008.

Due to the worsening financial position of enterprises in the power industry, raising
investment for theindustry isan extremely difficult task, which impliesthe attraction of pri-
vate capital, grants and own funds of companies.

Inflation factors. Inflation is another contributor to the investment form of the crisisin
the power industry, which is distinguished by significant capital intensity and long pay-
back periods.

For example, with regulated electricity tariffstherising prices of fuel and of material and tech-

nical resources coupled with forced wage increases significantly reduce the energy companies’ own
investment opportunities. In the event, their depreciation funds accumulated using the traditional
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Figure 9
Rate of Collection of Electricity Payments
for 2003-2008
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method cannot cover therising cost of investment resources; centralized investmentisvirtualy ruled
out; and private capital takes a very cautious approach to long-term investment in view of rising
inflation.

Attemptsto solve the investment problem by raising tariffswith due regard for inflation expec-
tations can produce an opposite result for the following reasons:

m first, thisisyet another factor stoking inflation;

m second, the rise in the prices of material and technical resources caused by tariff increases
will deal ablow, with alag, to the electric power industry itself by pushing up production
costsstill further; thus, the el ectric power industry will “contribute” to theinflation spiral and
will itself suffer fromit;

m third, soaring energy costswill compel electricity-intensive enterprises, the demand for whose
products is heavily dependent on prices, to cut back production.

To prevent this, tariff policy should be formulated based on a thorough analysis of the depend-
ence of inflation rates, GDP and household income on world prices for gas, oil and oil products.

Ontheother hand, in order to extricate the energy sector fromitscurrent financial and economic
difficultiesit is absolutely necessary to set economically justified tariffs for electricity and heat ena-
bling energy companiesto cover all their costs and use their profitsto create areserve for investment
in renovation and new construction. Consequently, the determining factor in pricing should be the
level of allowable coststogether with an acceptable profit level. The methodology used to set el ectric-
ity tariffs should also help to implement an active energy-saving policy.*

4 See: Srednesrochnaia tarifnaia politika na energonositeli na 2008-2011, State Department for Fuel and Energy
Complex, Ministry of Industry, Energy and Fuel Resources of the Kyrgyz Republic, Bishkek, 2008.
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Over the past ten years, tariff policy for electricity and heat was mostly based on political con-
siderations, taking into account low per capitaincome levels.

In 2006, the National Agency for Antimonopoly Policy and Promotion of Competition with the
assistance of the World Bank (WB) developed and put before the Kyrgyz government a draft Medi-
um-Term Tariff Policy for Electricity for 2007-2010, which proposed agradual increasein electricity
tariffsto cost recovery levels (CRT), but the draft was rejected.

Asaresult of public administration reforms, the functions of regulating the development of the
power industry passed to the newly formed State Department for Fuel and Energy Complex. A new
Medium-Term Tariff Policy for 2008-2011 (MTTP) provided for aphasedincreaseintariffsenabling
energy companies to recover costs incurred in the generation, transmission and distribution of elec-
tricity to consumers.®

However, tariffswere raised only from 1 January, 2009, with targeted social assistance (subsi-
dies) to low-income consumers through government social protection programs for underprivileged
groups of the population and social security beneficiaries.

Meanwhile, it isnecessary to determinethe cost recovery level to which tariffs should be rai sed:
without an effort to reduce energy company costs, they will increase every year. Moreover, tariffsshould
be planned with dueregard for inflation. Russia s Federal Energy Commission, for example, set alower
and upper limit on electricity tariffs for each Federation entity for aterm of three years (2004-2006);
for the country asawhole, the averageincreasein tariffs should not exceed the expected inflation rate.

Analysis showsthat anincreasein tariffs according to the aforesaid MTTP draftsin the Kyrgyz
Republic could significantly affect the inflation rate in 2008-2011. A study of actual data on house-
hold income, inflation and el ectricity tariffsfor 1998-2007, and a so of forecasts madein the Country
Development Strategy to 2010 (CDS) shows the risks of exceeding the inflation targets.®

With aninertial development trend, inflation is not expected to exceed 10%, driven mainly by
food prices and service fees. In October 2007, the actual rate of increase in the consumer price index
(CPI) was 20.4%; food pricesrose by 35.3%, including 80.7% for bread and bakery products, 48.7%
for meat and fats, and 25.6% for butterfat.

Given such inflation rates and the decline in household income, the Ministry of Economic De-
velopment and Trade, the Ministry of Finance and the National Bank of the Kyrgyz Republic took
urgent measures to curb inflation and maintain relatively stable economic growth.

According to the Ministry of Economic Development and Trade forecast, average annual infla-
tion in 2007 was expected at 10%, while the growth rate of real household income fell to 9.5% com-
pared to 15.7% in 2006; in 2008, the CPI was expected to increased by 7.5%, and nominal household
income, by 9.9%.” Consequently, according to the CDS, nominal income growth did not keep pace
with inflation, so that real income declined.

Our assessment of the impact of global trends on oil and gas prices and, consequently, on elec-
tricity and heat prices in Kyrgyzstan, and also on the country’s social and economic devel opment
confirms the strong correlation between these prices and macroeconomic indicators.®

Today thefunctionsof aregulatory agency inthe power industry have passed to the Kyrgyz Energy
Ministry’ s Department for FEC. The Department developed a Medium-Term Tariff Policy for Elec-
tricity for 2008-2011 and adocument On the Medium-Term Tariff Policy for Thermal Power for 2008-
2010, approved by the government of Kyrgyzstanin 2008. They providefor aphased increasein energy
tariffsto levels covering the costs of energy companies.®

5 |bidem.

5 See: Srategia razvitia strany na 2009-2011 (SRS-2), Ministry of Economic Development and Trade, Bishkek, 2009.
7 Ibidem.

8 See: V.M. Kasymova, op. cit.

9 See: Srednesrochnaia tarifnaia politika na energonositeli na 2008-2011.
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According to our analysisand to the M TTP for 2008-2011, anincreasein tariffscan have afair-
ly strong impact on inflation. So as not to heighten social tensions, we proposed agradual increasein
electricity rateswithout aone-timehike: by 12.5% during thefirst year and 11.5% in subsequent years,
broken down by quarter and half-year (see Fig. 10).

In 2009 (ayear late), together with the transition to targeted support of social security recipients
and low-income categories, tariffs were raised by 25% at once: from 56 tyins to 70 tyins per kWh;
according to the CDS of the Ministry of Economic Development and Trade, from 2009 to 2011 infla-
tion was expected to rise faster than nomina household income (see Fig. 10).

Thus, it is necessary to change the methodology for developing tariff policy and, instead of re-
lying solely on current costs (which should be reduced), to monitor the trends affecting inflation and
household income.

The Department for FEC together with the Ministry of Economic Development and Trade, the
Ministry of Finance and the National Bank should adjust tariffs annually within the set limits before
drafting the republic’s state budget for the next three years.

Figure 10
Trends in Growth Rates of Tariffs,
Inflation and Household Income
in the Kyrgyz Republic
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Asfor energy companies, in the next three years most of them will haveto intensify their efforts
to reduce costs along the following key lines:

cutting expenditures on fuel supply to CHP plants;

reducing energy losses,

saving on repairs,
m optimizing staff numbers and wages;
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m ensuring more efficient use of materials and inventories;
m disposing of non-core businesses and unprofitable assets.

In November 2009, the State Department for FEC devel oped anew MTTPfor 2010-2012,%° under
which electricity and heating rateswere doubled from 1 January, 2010, while hot water ratesincreased
fourfold (see Fig. 11).

Such atariff hike caused public indignation (despite the allocation of funds for targeted assist-
ance to low-income categories and social security recipients) and ultimately led to asocial explosion
in al regions of the republic and in Bishkek, with well-known consegquences.

Figure 11
Dynamics of Income and
Energy Expenses for 2001-2010
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The Kyrgyz government proved incapable of implementing a prudent energy policy, deviating
from the course towards the financial and economic recovery of energy companies charted by the
National Energy Program of the Kyrgyz Republic for 2008-2012.

The main clause of a decree issued by the Interim Government of the Kyrgyz Republic pro-
vided for areturn to the old tariffs, which will inevitably lead to a prolonged energy crisisin the
country.

Duetolossesintariffs (the difference between average billings and average collections), annual
losses increased from KGS 174 million in 1997 to KGS 585 million in 2007 and KGS 688 million
in 2008. In the event, damage was caused not only to energy companies, but also to the whole na-

10 Seer Srednesrochnaia tarifnaia politika na energonositeli na 2010-2012, State Department for Fuel and Energy
Complex, Ministry of Industry, Energy and Fuel Resources of the Kyrgyz Republic, Bishkek, 2009.
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tional economy in the form of a quasi-fiscal deficit (QFD), which is defined, according to the rec-
ommendations of the International Monetary Fund (IMF), as a shortage of funds resulting from a
high level of technical and commercial losses, alow cash collection rate, and al so from the fact that
the tariff does not cover the average costs of electricity generation, transmission, distribution and
sale. In 2007, the QFD was KGS 7,065.58 million or 5.1% of GDP, andin 2008, KGS 8,084 million
or 4.4% of GDP.

Energy Policy, Top-Priority Projects
to End the Energy Crisis and Problems
in Thelr Implementation

Energy policy in Kyrgyzstanis currently implemented in accordance with the Law on the Ener-
gy Sector through the development of an energy strategy and a National Energy Program.

Since 1991, the Kyrgyz Republic has been devel oping an energy strategy and an action program
designed to provide the country with energy and energy resources and to enhance its energy security.

For example, in 1992 the government approved the Energy Program of Kyrgyzstan, drafted
by aworking group under the direction of the minister of economy and finance. It was based on the
National Program for Energy Independence of the Republic of Kyrgyzstan put before the govern-
ment by the Production Association Kyrgyzenergo in 1992. In 1994-1995, in accordance with
Government Decree No. 536 of 25 July, 1994, the State Committee for Economy developed a Con-
cept of Energy Policy for the Period to 2000, which was approved and published. But due to the
lack of aproper legal and regulatory framework for the operation of the energy sector and the fuel
industry coupled with financial difficulties, the measures projected in these two documents were
not fully implemented.

In 1998, aNational Energy Program for the Period to 2005 was developedin therepublic. It was
approved by the government but was not considered by parliament, so that in accordancewiththe Law
on the Energy Sector it did not go into effect.

Based on government resolutions No. 71-r of 15 February, 2006 and No. 310-r of 10 June, 2006,
aNational Energy Program of the Kyrgyz Republic (NEP KR) for 2008-2010 and a strategy for the
development of the fuel and energy complex for the period to 2025 were developed in the republic.

The NEP KR was approved by the Kyrgyz government on 13 February 2008 and passed by
Jogorku Kenesh (parliament) by its Resolution No. 346 of 24 April, 2008. These documents clearly
defined the Program’s main goal, objectives and implementation priorities.

Themain goal of the strategy wasto ensure the country’ s energy security and energy efficiency
of the economy for raising living standards and for the sustainable development of the state.

In order to achieve this goal, the following priorities were set for 2008-2010:

m financial and economic recovery of energy companies;

m reduction in commercial losses by developing and installing an automated system for com-
mercial accounting of energy consumption;

m improvementsin tariff policy by minimizing overhead expenses, ensuring cost transparency
and switching energy companies to self-financing prices;

m replacement of depreciated capital;
m improvements in FEC management and regulation and in energy company management;
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creation of favorable conditions for attracting foreign investment;

development and implementation of economic mechanismsfor joint use of water and energy
resources by CAR states;

implementation of low-cost measuresto save energy in the real sector of the economy andin
the household sector;

introduction of tax breaks for enterprises that enhance energy efficiency in production and
increase services to the population;

development of alternative energy sources (small hydro plants, solar panelsin health resort
areas, biogas unitsin rural aress, etc.);

creation of amarket infrastructurefor devel oping the domestic el ectricity market and increasing
exports to neighboring countries.

Long-term priorities (for 2010-2025) were outlined as well:

capacity additions with due regard for capital intensity in the hydropower sector;
construction of new supergrids, 500-220 kV substations and low-voltage grids;

renovation, modernization and maintenance of the technical safety of hydro installationsand
energy facilities;

creation of a self-regulating energy-saving system, improvements in regulatory and institu-
tional frameworks;

wide use of renewabl e energy sources, minimization of the FEC' s negativeimpact on the en-
vironment.

Considering Kyrgyzstan' s responsibility as a country that has ratified the Kyoto Protocol, the
NEP KR contains proposals for reducing greenhouse gas emissions and outlines the following con-
crete measures:

» Improvementsin the energy efficiency of economic growth and moreefficient use of all types

of fuel and energy through theimplementation of advanced energy-efficient technologiesand
measures to save fuel and energy resources and reduce their losses.

» Wide use of non-conventional renewable energy sources (NRES) in Kyrgyz territory, prima-

rily in health resort areas and nature reserves, and also in places where conventional energy
construction leads to degradation of agricultural lands, pastures and forests.

» Improvements in technological processes and equipment at operating energy facilities, and

also at coal, oil and gas enterprisesin order to reduce environmental pollution.

Theway toend thecrisisin Kyrgyzstan's power industry isto achieve the main goal of the
NEP KR: ensure the country’s energy security and ener gy efficiency of the economy.

A list of energy facilities to be built as a matter of priority (in accordance with the NEP KR)*
isgivenin Table 3.

The top-priority projects requiring the largest amount of investment include the construc-
tion of Kambarata HPP-1 with an installed capacity of 1,900 MW and HPP-2 with an installed
capacity of 360 MW. Their completion will make it possible to use the Toktogul hydrosystem in
irrigation mode.

1 See: Natsional’ naia energeticheskaia programma na 2008-2010 i strategia razvitia TEK na period do 2005 goda,
Ministry of Industry, Energy and Fuel Resources of the Kyrgyz Republic, KSTC Energia, Insan, Bishkek, 2009.
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Table 3

Investment Needed to Finance New Construction and
Renovation Projects
in the Power Industry of the Kyrgyz Republic for 2008-2025
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Kambarata HPP-2 360 2007-2010 280 280
Kambarata HPP-1 1,900 2011-2020 1,900 — 500 1,400
Upper Naryn
HPP-1, 2, 3 200 2010-2015 220 220
Ak-Bulun HPP 200 2010-2015 220 220
Total: 1st scenario 2008-2025 2,620 280 720 1,620
Sary-Jaz HPP 1,200 2010-2025 1,200 200 1,000
Kara-Keche HPP 1,200 2010-2015 1,200 900 300
Total: 2nd scenario 2008-2025 5,020 280 1,620 2,120 1,000
Small HPPs 176 2008-2020 290 40 70 80 100
NRES 2008-2020 25 5 10 10
Total 2008-2020 5,335 325 1,700 2,210 1,100
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Bishkek CHP-1 688 2007-2010 50 50
Uch-Kurgan HPP 2007-2010 15 15
At-Bashy HPP 2007-2010 10 10
Kemin Substation
with 500 kV
transmission lines 2007-2012 250 120 130
Datka Substation
with 220 kV
transmission lines 360 km 2007-2012 55 55
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Table 3 (continued)
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Agreements with Russia on the possibility of a soft loan in the amount of $1.7 billion for the
construction of Kambarata HPP-1'? are a great success. In the event of attraction of private invest-
ment, it will be possible to build the Upper Naryn and Alabuga HPPs.

It is also necessary to raise $50 million for the rehabilitation of the Bishkek CHP-1 plant,
$15 million for the renovation of the Uch-Kurgan HPP, and $10 million for the At-Bashy HPP.

Thetotal amount of investment required to modernize and upgrade el ectric distribution networks
is $310 million. These funds should be used, in thefirst place, to install electronic metersin order to
reduce technical losses and |osses from theft.

In addition, it isvitally important for Kyrgyzstan's power system to obtain $290 million for the
construction of small hydro plants and about $25 million for the development of solar, biogas and
wind power plants.

The Kyrgyz Republic has opportunitiesto build 92 new small hydro plantswith atotal capacity of
178 MW and average annual output of up to 1.0 billion kWh of electricity; it isalso possibleto restore
39 previously existing small HPPs with atotal capacity of 22 MW and average annual output of up to
100 kWh. In addition, there are proposals for the construction of seven HPPs on irrigation reservoirs
with atotal installed capacity of 75 MW and average annual output of about 220 million kWh.

A strategically important problem isthat of strengthening Kyrgyzstan'spositionin theregiona
electricity and power market; in the forecast period (2010-2025), it is necessary to realize the export
opportunities of the republic’ s hydropower sector to the maximum extent and make a contribution to
CAR energy security.

For thispurpose, thefirst thing to doisto restore the schemefor cooperation in exchanging energy
resources between Kyrgyzstan, Kazakhstan, Tagjikistan and Uzbekistan created within the CAEC frame-
work back in 1998, when the heads of the four states signed intergovernmental agreementson the par-
allel operation of their power systemsin CAPS and on the use of water resources from the Naryn-Syr
Daryabasin.

2 Seer Law of the Kyrgyz Republic on the Ratification of the Agreement between the Government of the Kyrgyz
Republic and the Government of the Russian Federation on the Construction of Kambarata HPP-1, signed in Moscow on
3 February 2009.

51



Volume 11 Issue 3 2010 CENTRAL ASIA AND THE CAUCASUS

When the Kambarata HPPs are eventualy put into operation, it will be possible to fully ensure the
dual-mode operation of the Lower Naryn cascade; the functioning of the KambarataHPPsinwinter isabig
advantage, since the water released from the power plant will accumulate in the Toktogul Reservair.

Neighboring countrieswill gain additional benefitsif they take part in the construction of Kambar-
ataHPP-1 by establishing an International Water and Energy Consortium. Joint effortsarethe only way
for CA countriesto prevent an eventual energy crisisintheregion, aspredicted by World Bank experts.®

In Lieu of a Conclusion

Electricity and power exportsfrom Kyrgyzstan through Tajikistan and Afghanistan to South Asian
countries could eventually become part of interstate activity inthe energy sector. Thiswill bepossible
in the event of the creation of an integrated Trans-Asian Energy System (TAES) under the Special
Program for the Economies of Central Asia (SPECA).

Today and in thelong term, the most probabl e participantsin integration processesin the hydro-
power sector and in devel oping electricity exportsfrom Kyrgyzstan include, along with Russia, such
countries as Chinaand Kazakhstan, which have declared their intention to invest in the construction
of HPPsin the upper and middle reaches of the Naryn River and on the Sary-Jaz River.

13 See Tsentral’ naia Azia na poroge energeticheskogo krizisa, available at [www.akipress.kg] (information from a
World bank report entitled Lights Out? The Outlook for Energy in Eastern Europe and the Former Soviet Union).
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