
Emerging Europe and Central Asia, the region made up of the countries of Central and South 
East Europe (CSE) and the Commonwealth of Independent States (CIS), is a major energy 

supplier to both Eastern and Western Europe. However, the outlook for both primary and 
derivative energy supplies is questionable, with a real prospect that there will be a significant 
decline during the next two decades.

Western Europe is heavily dependent on energy imports from this region and there-
fore will be affected by declines in primary energy supplies. But Western Europe has 
the financial capacity to secure the energy supplies it needs (albeit at the expense of 
others). In contrast, the region’s energy-importing countries are caught between 
Western Europe, which has increasing import needs, and it’s own exporters, 
whose exports will likely decline. These countries face the prospect of being 
squeezed not only financially but also in terms of energy access.

This difficult prospect is compounded by the deterioration of the energy infrastruc-
ture, including power generation and district heating. Although the public sector will have 
to finance a portion of these infrastructure investments, it will not have the capacity to meet 
the full needs. It is essential, therefore, that the countries in the region move quickly to put in 
place an enabling environment to support investment in the sector.

Further complicating these issues are environmental concerns, in particular concern about 
climate change. EU member states and those with EU ambitions will need to meet the chal-
lenging EU greenhouse gas emissions targets. At the same time, a number of countries in the 
region will face the temptation to use environmentally unfriendly technology to meet their 
immediate energy needs. Lights Out? analyzes key measures that can help countries address 
all of these challenges.
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Foreword

Before the current economic crisis hit the Europe and Central Asia

(ECA) region in 2008, energy security was a major source of concern

in Central and Eastern Europe and in many of the economies in the

former Soviet Union. Energy importers were experiencing shortages

leading to periodic brownouts and blackouts. An energy crisis seemed

imminent.

The unexpected fall in economic activity due to the financial crisis

staved off the energy crunch. But this is a temporary reprieve. As eco-

nomic production begins to grow, the energy hungry economies in

the region will again face shortages. This is especially true of ECA’s

energy importers, who will again be squeezed between their wealth-

ier neighbors to the west and the big oil and gas suppliers in the east.

The countries in the region can avert this potential energy crunch.

But given the long lead times associated withmost energy investments

they need to act now. In addition, they need to act responsibly. This

involves pursuing environment-friendly options to manage demand.

It involves creating an enabling environment to attract the large

investments that are needed. The countries also need to cooperate at

the regional level to optimize supply security and cost effectiveness.

This report analyzes the outlook for energy demand and supply in

the region. It estimates the investment requirements and highlights
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the potential environmental concerns associated with meeting future

energy needs, including those related to climate change. The report

also proposes the actions necessary to create an attractive environ-

ment for investment in cleaner energy. Greater regional cooperation

for smart energy and climate action is an important part of the World

Bank’s engagement in Europe and Central Asia. I hope this report

will promote a greater understanding of energy sector issues in the

region and encourage actions that will improve the lives of people in

and around the ECA region.

Philippe Le Houerou

Vice President

Europe and Central Asia Region
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1

Overview

Summary

• Emerging Europe and Central Asia, the region made up of the countries of Central and

Eastern Europe (CEE) and the Commonwealth of Independent States (CIS), is a major energy

supplier to both Eastern and Western Europe. However, the outlook for both primary and

derivative energy supplies is questionable, with a real prospect of a significant decline during

the next two decades.

• Western Europe is heavily dependent on energy imports from this region. It will therefore be

affected by declines in primary energy supplies. But Western Europe has the financial capac-

ity to secure the energy supplies it needs (albeit at the expense of others). In contrast, the re-

gion’s energy-importing countries are caught betweenWestern Europe, which has increasing

import needs, and the region’s exporters, whose exports will likely decline. These countries

face the prospect of being squeezed both financially and in terms of energy access.

• This difficult prospect is compounded by the deterioration of the region’s energy infrastruc-

ture, including power generation and district heating. Although the public sector will have to

finance a portion of these investments, it will not have the capacity to meet the full invest-

ment needs. It is therefore essential that countries in the region move quickly to put in place

an enabling environment to support investment in the sector.

(continued )
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Following the break-up of the Soviet Union, the countries of Cen-

tral and Southeastern Europe (CSE) and the Commonwealth of Inde-

pendent States (CIS) experienced six years of dramatic economic

decline, starting in 1990. The CEE/CIS region then stagnated for three

years, through 1998 until, in 1999, a vigorous economic recovery

began for the region as a whole, enabling it to become one of the

most economically dynamic in the world. With the onset of the eco-

nomic and financial crises in 2008, the region’s economic perform-

ance experienced a sharp reversal, with economic declines that were

among the largest in the world.

This economic performance was reflected in the region’s energy

sector. The initial economic decline was accompanied by a sharp

reduction in the production and consumption of energy. Mainte-

nance and upgrading of the stock of energy assets became an early

investment casualty of the economic decline. As the region’s econ-

omy recovered, both production and consumption increased. How-

ever, the deterioration in the asset base and the associated loss of both

capacity and efficiency proved such that by the end of 2007, a num-

ber of countries in the region were experiencing periodic energy

shortages, and a serious energy crunch appeared imminent.

The rapid rise in energy prices in 2008 followed by the onset of the

financial and economic crises dampened demand significantly, creat-

ing some breathing room before energy availability again becomes a

serious concern. But this is only a temporary respite. Energy prices

have moderated, and the assumption in this report is that although

significant price volatility will continue to be the norm, prices will

average out at a level close to long-run marginal cost. In the case of

oil, this is estimated to be $60–$70 a barrel in 2008 dollar terms.

Summary

(continued )

• Overlaying all of this are environmental concerns, in particular concern about climate change.

Member states of the European Union (EU) and those with EU ambitions will need to meet

the challenging EU greenhouse gas emissions targets. At the same time, a number of coun-

tries in the region will face the temptation to use environmentally unfriendly technology to

meet their immediate energy needs.

• Policy responses need to emphasize demand-side management and the use of energy effi-

ciency measures. The Russian Federation, as the region’s major energy exporter, needs to

direct additional resources to energy production over the longer term if export levels are

to be maintained. Incentives need to be devised and implemented to encourage countries to

avoid environmentally unfriendly solutions.
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Although the region has been hit hard by the crisis, focused efforts

are being directed at mitigating the impact, with the objective of

avoiding another “lost decade.” Nonetheless, the expectation is that

the region as a whole will recover to the 2008 level of output only by

2013. There are reasonable prospects that, with policy reforms, the

region as a whole can expect a resumption of long-term average eco-

nomic growth of almost 5 percent a year after 2011. This translates

into an average growth rate for the period 2005–30 of 4.4 percent a

year. The assumption of a 4.4 percent growth rate results in an

expected annual increase in electricity consumption of about 3.1 per-

cent and an annual increase in primary fuel consumption of about

1.9 percent (table 1).

The Energy Supply Outlook

The region is a major energy supplier to both Eastern and Western

Europe. But the outlook for increasing primary energy supplies is not

promising, with a real prospect for a decline over the next 20–25 years.

There is also the prospect of a shift in primary energy supplies. Concern

about gas availability and a political push toward supplier diversifica-

tion could increase both reliance on coal—more polluting but locally

available—and resistance to shutting down aging nuclear reactors.

The demand for primary energy in the region is expected to increase

by 50 percent over 2005 levels by 2030. The underlying resource base

has the capacity tomeet at least a portion of this increase, provided ade-

quate funds are directed to the upstream sectors. However, in the case

of oil, unless substantial new discoveries are made, the region’s oil pro-

duction could peak in the next 10–15 years and then start to decline,

although the decline could be delayed if investment in the Russian Fed-

eration were to increase significantly. For gas, unless Russia, the domi-

nant producer, mobilizes the needed funding and technology to

develop its known gas deposits and associated infrastructure, produc-

tion is likely to plateau in the next 15–20 years. Increased investment

could delay the onset of the production plateau (box 1).

TABLE 1
Average Annual Growth Projections for GDP, Electricity Consumption,
and Primary Fuel Consumption in the Region, 2005–30
Item Annual growth (percent)

GDP 4.4
Electricity consumption 3.1
Primary fuel consumption 1.9

Source: World Bank staff calculations.
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Many of the countries in the region have domestic coal resources

that can be developed. Exploitation of these resources, however, will

conflict with growing concerns about greenhouse gas emissions and

their impact on climate change. These concerns will limit the extent to

which domestic coal will substitute for oil and gas in Member countries

of the European Union (EU) and countries with EU membership aspi-

rations, although some of these countries may increasingly turn to

nuclear power as an alternative. Other countries, however, will be

tempted to use environmentally unfriendly technology to meet their

immediate energy needs.

If primary energy production is to be maintained or increased, sig-

nificant investment will be required. The projected needs for primary

energy development for 2010–30 are estimated at almost $1.3 tril-

lion. While these funds are expected to be available in Russia and

other oil- and gas-producing countries in the region, they must be

targeted to develop the necessary upstream production facilities,

transportation infrastructure, and refinery capacity to meet Europe’s

primary energy requirements. Governments will have to transfer

responsibilities for operation, maintenance, rehabilitation, and

investment from state budgets to state-owned or private enterprises

and facilitate their operation on commercial lines. Prices should be

market based and aim at full cost recovery. Under these conditions,

BOX 1.

Proposed Russian Gas Exports to China

On October 14, 2009, during Russian Prime Minister Vladimir Putin’s visit to Beijing, Russia

reportedly entered into an agreement with China for the future supply of 68 billion cubic meters

a year of gas.

It will be interesting to see how Russia supplies these additional volumes. Just to maintain gas

production levels in Russia, Gazprom would need to invest about $15 billion a year. To meet po-

tential increases in demand, capital investment would have to increase to $20 billion a year. Be-

tween 2001 and 2008, however, Gazprom’s capital investments for upstream gas exploration

and development totaled about $36 billion, according to Gazprom financial statements. Although

capital spending increased between 2006 and 2008, it remains below the required level ($8.6 bil-

lion was spent in 2008, according to Gazprom’s financial statements).

In the absence of an increase in production, a reduction in domestic demand would free up ad-

ditional supplies for export. Also, Russia has been purchasing gas from the Central Asian pro-

ducers, primarily Turkmenistan.
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internal cash flow would be adequate to support the required

program of investment.

Without such targeted investments, primary energy supplies will

decline. Western Europe, which is heavily dependent on energy

imports from the region, will be affected by declines in primary

energy supplies. But countries in Western Europe have the financial

means to secure their energy needs, albeit at the expense of other

countries. The CSE/CIS energy-importing countries will be squeezed

between Western Europe, with its increasing import needs, and the

region’s exporters, whose exports will likely decline.

Compounding these difficulties is the region’s deteriorating energy

infrastructure, especially for power generation and district heating

(box 2). The region’s power infrastructure is in desperate need of

upgrading. Electricity capacity in the region has barely increased since

BOX 2.

Business Concerns about Electricity Supply

The fourth World Bank/European Bank for Reconstruction and Development Business Environ-

ment and Enterprise Performance Survey (BEEPS)—conducted in 2008, before the onset of the

financial and economic crises—shows that electricity supply is a major concern to businesses

throughout the region. In Albania, for example, electricity supply is the top concern for businesses

of all sizes and types. Widespread electricity supply disruptions over the past few years have

promptedmany businesses to invest in back-up diesel generators, which are expensive to operate

andmaintain.Theirexcessiveuseduringblackoutscontributesheavily to local air andnoisepollution.

The 2008 survey shows a dramatic increase in concerns about electricity supply since the pre-

vious survey, conducted in 2005. In every country surveyed, the percentage of firms that con-

sidered electricity supply a problem rose, in many cases dramatically. The legacy of abundant

electricity infrastructure that characterized the first decade and a half of transition had disap-

peared by 2008.

BOX TABLE
Percentage of Firms that Consider Electricity a Problem in Doing
Business
Subregion BEEPS 2005 BEEPS 2008

Europe and Central Asia Region 17 47
EU-10 (Central Europe) 11 41
Southeastern Europe 26 48
CIS North 9 58
CIS South 21 51

Source: World Bank and EBRD 2008.
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BOX 3.

The 2006 Disaster in Alchevsk, Ukraine

Many Ukrainian families rely on district heating, and district heating accounts for a large share of

energy consumption in Ukraine. But low tariffs have prevented district heating companies from

making critically needed investments for maintenance and upgrading. About 70 percent of the

Ukrainian district heating system is in need of renovation. This means that many systems are

not only in financial trouble but also at high risk for outages and technical failures.

On January 22, 2006, the worst-case scenario was dramatically demonstrated when the district

heating system in Alchevsk, a town of 120,000 people in southeastern Ukraine, collapsed. The

winter was very cold, with temperatures dropping to –30�C. When a boiler failure was not

repaired quickly, the main district heating pipes froze and the system collapsed within several

hours. The damage was extensive—almost all the pipes were damaged—and there was little

room for substituting alternative energy sources. As a result, hundreds of buildings, including

schools and hospitals, were cut off from the heating system and left to rely on individual electric

heaters.

The vulnerable population—about 4,500 children and elderly people—was evacuated to

southern Ukraine, where they were put up in hotels and other facilities. Until the spring, the city

of Alchevsk was largely deserted, with only a few residential areas and businesses able to

function. The entire system had to be replaced, at significant expense to the government, in a

nationally declared emergency.

the early 1990s, and plants are getting old. Most thermal plants,

especially coal-fired plants, pollute well above EU standards, use fuel

inefficiently, and operate unreliably (box 3). The deteriorating capac-

ity has not yet become a full-blown crisis, because of the decline in

demand during the 1990s and the current drop-off in demand related

to the economic crisis. But construction lead times of several years

mean that action is required now.

About $1.5 trillion in investment is needed in the power sector

over the next 20–25 years, and another $500 billion is required for

district heating. Total energy investment requirements in the region

thus amount to almost $3.3 trillion, or about 3 percent of cumulative

GDP (table 2). This level of investment cannot be provided in the

region by the public sector alone. Attracting private sector investors

will require improving the investment climate to make it conducive

to such investment.
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The Outlook for Regional Cooperation

Regional cooperation on electricity production and gas transport is

needed to boost supply security and cut costs. The driving factors are

the large mismatches between supply and demand between countries

and the uneven concentration of resources, especially the focus on

supply from Russia. Committing to international trade offers substan-

tial potential for confronting the region’s huge needs for investing in

new capacity. It enables interconnected power systems to work as

one larger system, capturing economies of scale with joint planning

and implementation for capacity additions and coordinated dispatch

of generating plants. A major issue for electricity trade is dealing with

the risks for investments in new supply capacity and the risks for sup-

ply security. Most countries in the region have yet to develop the

institutional arrangements to manage such risks.

In Southeastern Europe, for example, countries that plan to rely on

gas-fired power-generating capacitymust be confident that other coun-

tries will also follow this regional priority, rather than pursue self-

sufficiency in generating capacity through non gas sources. Otherwise,

the base load will not be sufficient to justify the large investments

required in gas transmission systems. But many countries have

announced plans to build new generating capacity without a gas-fired

component—not a promising development for gas supply infrastruc-

ture in the subregion. Such large regional commitments require that

gas supplies be assured, something that is uncertain in both the near

and long terms.

Central Asia has considerable potential for exporting electricity—

within its boundaries and beyond—but the prospects for realizing this

potential are uncertain, because of the long history of distrust among

countries and their lack of institutional and financial capacity. Water

and hydropower politics are deeply intertwined. Irrigation water is

needed in the summer; electricity is needed more in the winter.

TABLE 2
Projected Energy Sector Investment Needed in the Region by 2030–35
(billions of dollars)
Sector Investment required

Crude oil 900
Refining 20
Gas 230
Coal 150
Electricity 1,500
Heating 500
Total 3,300

Source: World Bank staff calculations.
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The Central Asian Regional Economic Cooperation (CAREC) is

helping coordinate matters. Two changes are needed for success:

regional cooperation and government willingness to create a business

climate that attracts the huge investments required. These conditions

are vital for ensuring adherence to contract commitments (including

payments), stopping side deals that undermine investment viability,

and countering the prevailing nonperformance of obligations.

The Outlook for Reducing Waste

The countries in the region waste too much energy in production and

transmission, especially through gas flaring and venting. Some flaring

and venting is needed to ensure safe operation. But most associated

gas is flared and vented because there is no infrastructure or market

to use the gas, leaving it stranded. And because of the relative demand

for oil and gas, operators have little incentive to delay oil production

to find uses for the associated gas.

Russia is the largest gas flarer in the world, flaring and venting

55 billion cubic meters of associated gas in 2005, according to esti-

mates by theWorld Bank Global Gas Flaring Reduction public-private

partnership (box 4). During the same period, Kazakhstan flared and

BOX 4.

Reducing Waste in Russia

Satellite images of the earth at night are sometimes used tomap theworld’s economic geography.

The lights identify human settlements, illuminating the parts of the world where wealth is con-

centrated. Satellites over Russia can also identify waste. Gas flaring shows up as brightly lit areas

in sparsely populated parts of the country.

One of these parts is near Gubkinsky City, in the Yamal-Nenets Autonomous District in Western

Siberia, where the Associated Gas Recovery Project for the Komsomolskoye Oil Field processes

gas that would otherwise be flared at the Komsomolskoye oil field. With revenues provided by the

Carbon Fund for Europe, the Danish Carbon Fund, the Italian Carbon Fund, and the Spanish Carbon

Fund, the project developer will be able to implement a technical solution that allows full utilization

of the previously flared gas.

One of the first joint implementation projects in Russia aimed at reducing gas flaring, the project

is expected to deliver emission reductions of 6.6 million tons of carbon dioxide equivalent

between 2010 and 2012. The four funds will purchase 5.3 MtCO2e reductions. The project is also

expected to deliver about 2 billion cubic meters a year of consumer-grade dry gas to Gazprom

plus about 23,000 tons of petroleum liquids.

Source: World Bank 2008a.
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vented 8.8 billion cubic meters, putting it fifth worldwide. Azerbaijan,

Turkmenistan, and Uzbekistan together flared and vented 7 billion

cubic meters of associated gas. Piped natural gas trades at $150 to

more than $300 per thousand cubic meters, putting the annual value

of the region’s gas flared and vented at $10–$20 billion. The region’s

70 billion cubic meters a year of wasted gas could provide feedstock

for 70 gigawatts of combined-cycle gas turbine plants. In 2006, gas

flares in the five countries alone contributed 165 million tons of car-

bon dioxide equivalents (MtCO2e) into the atmosphere. During the

same period, they vented 88 MtCO2e, for a total of 253 MtCO2e in

emissions.

Gas is lost not only during production in fields such as Komsomol-

skoye. Technical and commercial gas transmission and distribution

losses are also high. In Russia, for example, the International Energy

Agency estimated in 2005 that 3 percent (or 5.3 billion cubic meters)

of the gas distributed through medium- and low-pressure pipelines is

leaked into the atmosphere, equivalent to 80 MtCO2e.

These losses cost money and harm the environment. To reduce gas

flaring and leakages, governments of oil- and gas-exporting countries

can take the following steps:

• Provide guidelines and incentives to state-owned and private com-

panies to capture unused gas that would otherwise be flared, pre-

vent and repair gas pipeline and oil storage leakages, and reduce

gas losses through theft and inadequate or absent metering.

• Open oil and gas pipelines to independent producers, including to

associated gas from oil producers.

The Outlook for Energy Efficiency

Investing in energy efficiency achieves three goals simultaneously

and at least cost: it reduces greenhouse gas emissions, improves

energy security, and contributes to more sustainable economic

growth. Energy efficiency is thus a triple win for governments, end

users, market participants (public and private), and society in general.

An additional $1 invested in energy efficiency may avoid more than

$2 in supply-side investment. Energy efficiency should therefore be

considered as an energy resource, on a par with—and even preferred

to—supply-side resources. Much potential remains untapped because

of the many obstacles to investments in energy efficiency: inadequate

energy prices and lack of payment discipline, insufficient information

on suitable technologies, too few contractors and service companies,

and financing constraints.
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Governments have a major role to play in energy efficiency

(box 5). Of course, they must allow energy tariffs to reflect costs. But

they must also be proactive in setting and updating energy efficiency

standards for homes, equipment, and vehicles—and in enforcing

them. Few consumers will take action on energy efficiency on their

own; the issue is not significant enough to them. Equipment choices

should therefore be limited to equipment with optimal energy

efficiency characteristics. To set an example, governments should

undertake energy efficiency programs in the public sector, dissemi-

nating the results through long-term information campaigns. Doing

so would stimulate consumer interest and help develop an energy

efficiency industry. Designing cities with alternative means of trans-

portation in mind is another important way for governments to raise

energy efficiency.

BOX 5.

Improving Energy Efficiency in Belarus

Belarus relies heavily on the import of primary energy resources, and it imports some electricity.

Russia is the main source of these energy imports. In an effort to reduce its dependence on

imported energy, the government of Belarus has placed high priority on increasing energy

efficiency. Its role in designing and enforcing a comprehensive policy on energy efficiency is one

of the main reasons behind the remarkable reduction in the amount of energy consumed per

unit of production.

Energy intensity in Belarus decreased by almost 50 percent between 1996 and 2008. The main

elements of this success story include the following:

• Establishing energy efficiency institutions with a clear mandate. A Committee for Energy

Efficiency was established in 1993 with a mandate to develop and implement the energy

efficiency improvement strategy. This committee evolved into the Energy Efficiency Depart-

ment of the Committee of Standardization, which has pursued a number of countrywide

educational campaigns, including awareness raising through television, radio, print media,

and special courses for state officials, decision makers, and students.

• Allocating adequate financial resources to implement energy efficiency measures. The financ-

ing of energy efficiency measures increased from $47.7 million in 1996 to $1,213.9 million in

2008. Over this period, total investments in energy efficiency amounted to about $4.2 billion.

• Continuing political commitment on the part of the government. The first national energy effi-

ciency program—the National Program for Energy Savings to Year 2000—was approved in

1996. The second national energy efficiency program, for 2001–06, was approved in 2001; the

third, for 2006–10, was approved in 2006. The Law on Energy Savings was introduced in 1998.
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Globally, the technical potential for better energy efficiency

through 2030 is greatest in construction (30 percent reduction), fol-

lowed by industry (21 percent) and transport (17 percent). Reliable

estimates for the region are not yet available, but given the region’s

generally poor record on energy efficiency, its potential is believed to

be much higher. Modernizing district heating networks on densely

built areas, rehabilitating combined heat and power plants, and build-

ing new plants would reduce total primary energy consumption by

17 percent, or 860 MtCO2e, by 2030.

Commercial banks are ideal vehicles for energy efficiency financing,

but banks in the region have shown limited interest in this line of busi-

ness. The experience of several member countries of the Organisation

for Economic Co-operation and Development (OECD) shows that a

dedicated energy efficiency fund is essential, both as an originator of

bankable projects and as a lender of last resort. Energy service compa-

nies specializing in implementing energy efficiency projects are a good

solution for large energy consumers (the public sector, industry, and

pooled residential projects), but they require sophisticated clients and

a good legal and contractual framework. There is a broad range of

business models for energy service companies; countries should assess

which have the most potential for their market.

Utility demand-side management programs have worked well in

some OECD countries where the regulatory framework provides the

proper incentives. Together with integrated resource planning and

electronic markets, utility demand-side management deserves a new

look. It is one of the quickest and most effective ways to boost energy

efficiency, especially in reaching small consumers with standard

solutions—say, through efficient lighting and appliance replacement

programs.

The Outlook for Addressing Climate Change

Although consensus is not complete, many signs point to accelerating

global climate change. The impact could be severe, even with imme-

diate and drastic measures to abate emissions.

Greenhouse gas emissions in the Europe and Central Asia region

fell during the 1990s, as economic production declined. But with eco-

nomic recovery in the 2000s, emissions rose again until the economic

crisis of 2008. The current slowdown in economic activity will pro-

vide only temporary respite. Carbon emissions in the region relative

to GDP are among the highest in the world. In 2005 Russia was the
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third-largest CO2 emitter in the world, after the United States and

China. The region’s EU members—despite their reliance on domestic

coal—have already started tackling climate change, improving energy

efficiency, developing renewable energy technologies, and tapping

into carbon finance. Other countries in the region will face increasing

pressure to catch up—and quickly.

There is a disconnect between global efforts to reduce carbon emis-

sions and the region’s national energy strategies for the next 20 years.

The region’s policymakers and businesses will have to rethink these

strategies and engage seriously in global efforts. Demands for carbon

reductions will only intensify. The countries of the region must do

their share, but transitioning to a low-carbon economy can be costly.

By tapping into carbon finance, countries in the region can reduce

their carbon footprint and attract critical capital to rebuild their

energy infrastructure and industrial base using efficient and cleaner

technologies.

The Kyoto Protocol and the development of the carbon trading

market have created instruments to leverage investments in green-

house gas reductions: project-based carbon financing, the cap-and-

trade EU Energy Trading Scheme, the International Emission Trading

scheme, and trading of assigned amount units (rights to emit). All

could provide big opportunities for countries in the region. Govern-

ments should ensure that national policies and legislation facilitate

these instruments, foster rapid technological modernization, and spur

a revolution toward energy efficiency. In addition, carbon taxes and

standards-setting can create incentives for corporations and con-

sumers to change (box 6).

Putting a price on carbon emission makes alternative energy

sources viable. The region’s large contribution to global warming

reflects its high energy and high carbon intensity. The causes?

Outmoded generation technology and reliance on coal. Fuel

switching means replacing high-carbon fuels with low-carbon fuels.

Energy efficiency measures for buildings, transportation, heating,

cooling, lighting systems, and so on pay off nomatter what the carbon

price is. The cost of alternative energy—wind, solar, biomass, and

geothermal—is falling. The switch is already taking place in Central

and Eastern Europe, where the joint implementation provisions of

the Kyoto Protocol have catalyzed renewable energy projects. In gen-

eral terms, though, the region’s renewable energy development is

underfunded, and several governments remain unpersuaded of the

profitability of renewable energy projects or the environmental ben-

efit deriving from such projects.
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The Outlook With Higher Energy Prices

Energy prices have been subject to significant volatility over the past

several years. Overall, however, the oil- and gas-producing countries

in the region have enjoyed the benefits of prices above historic aver-

ages (in constant dollar terms). The downside to this, however, is that

many resource-rich economies have suffered from a “resource curse”

that includes oil price volatility, Dutch disease, deterioration of polit-

ical systems and state institutions, and underinvestment in human

capital. The evidence suggests an adverse impact of resource abun-

dance on long-term growth, but prudent fiscal policies and progres-

sive institutional mechanisms may have provided some protection to

producing countries in the region, so far. Wise management of oil

revenues requires sustainable public spending to preserve intergener-

ational equity and macroeconomic stability. A well-functioning and

transparent governance framework covering the entire value chain is

central to sustaining oil prosperity.

BOX 6.

Climate Action in Turkey’s Landfills

Not long ago, visitors driving into Turkey’s capital city of Ankara from the airport were assaulted

by a horrible smell from the decomposing waste at the Mamak landfill alongside the highway.

The residues caused environmental and social problems, including air pollution and health risks.

With financing support from the World Bank through the Industrial Development Bank of Turkey

(TSKB), the landfill was converted into a garbage-recycling station that creates heat and energy

for local greenhouses. A biodigester at the facility treats organic waste and produces biogas.

Gas from a landfill gas recovery system and from the biodigester is then used to generate power

and heat in a power plant with 14.6 MW of capacity—enough to power 31,000 households in

Turkey. Recyclable waste such as glass and plastics are processed and sold. What remains is

less than 10 percent of the incoming waste mass, which is placed back in landfills. The landfill,

now covered with soil, is being reforested. The excess heat generated by power generation and

waste processing is fed to a greenhouse in which tomatoes are grown. Heat will also be

provided to a new café on the site.

People living in the area have experienced a big improvement in the quality of life. The rehabili-

tated landfill no longer poses a health hazard; it has become a generator of both power and local

jobs. The project also contributes to the global imperative of climate action by reducing methane

gas and carbon dioxide emissions and producing renewable energy.
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Although rising incomes dramatically reduced poverty in the last

decade, inequality is growing in the region, and the current economic

and financial crises, coupled with higher energy and food prices, have

increased the risk of poverty and vulnerability (box 7). Utility access,

quality, and affordability have improved since the 1990s, particularly

BOX 7.

The Potential Impact of Higher Energy Prices

Establishing cost-recovery tariffs is key to ensuring the financial viability of energy enterprises.

However, it can also generate adverse consequences. For example, as residential tariffs are in-

creased to cost-recovery levels, households, particularly in low-income groups, may switch to

cheaper traditional fuels, such as wood, peat, and coal, which contribute to indoor and outdoor

air pollution. Although there are no comprehensive data on household emissions, survey evi-

dence indicates that in the wake of higher prices, households do substitute fuels if an effective

social protection system is not in place.

Armenia

A survey undertaken in Armenia in the early 2000s (World Bank 2007a) showed that 80 percent

of households and 95 percent of poor households reported using alternative fuel sources (pri-

marily wood) in response to rising energy prices. The increased reliance on wood was particu-

larly acute among the urban poor. When asked if they made an effort to reduce their reliance on

electricity over the previous 12 months, about 65 percent of the poor and 54 percent of the non-

poor said they had, with the effort highest among the rural poor (71 percent). Although the inef-

ficient practice of heating with electricity has declined, increased wood consumption has creat-

ed potential environmental problems, such as deforestation and increased air pollution.

Turkey

In the 1980s, natural gas began being supplied to Ankara, reducing pollution in the city. In con-

trast, Istanbul remained dependent on lignite for heat and thermal power generation. The city

was classified by the British Foreign Office as the second most polluted duty station for British

diplomats (Mexico City was the most polluted).

With the introduction of natural gas to Istanbul, the city dropped in rank. In recent years, how-

ever, as natural gas prices have increased, the use of lignite has started to increase and pollution

levels have risen.



Overview 15

in electricity and gas coverage in low-income countries—but these

gains are now at risk, particularly if countries elect not to invest in

critically needed maintenance activities. Many households continue

to use dirty fuels, because coverage and reliability problems persist.

Fuel prices need to be set at market levels if investment is to take

place, but raising themmay push energy prices out of the reach of the

poor and vulnerable. Lifeline tariffs, burden limits, and earmarked

and nonearmarked cash transfers have all proven effective in aiding

the poor. In addition to these social protection instruments, govern-

ments in the region should bring their legislation, regulations, proce-

dures, and practices in line with good international practices of social

mitigation.

The Outlook for a Better Investment Climate

The total projected energy sector investment requirements for the

region over the next 20–25 years are huge—about $3.3 trillion in

2008 dollars, or some 3 percent of accumulated GDP over the period.

Although the public sector in these countries will clearly have to

finance a portion of these investments, it will not have the capacity to

meet the full investment needs. The countries in the regionwill there-

fore need to call on the financial depth and technical know-how of

private sector investors and energy companies. Although the current

financial crisis is a serious impediment to private sector investment in

any activities or countries seen as high risk, as the financial crisis

passes, the prospects for such investment will improve. However, in

order to attract these investors, countries will need to create enabling

environments that provide secure ownership rights, are subject to the

rule of law, foster transparency, and enable reasonable risk mitiga-

tion. In addition, individual sectors will have to be viewed as finan-

cially and commercially viable. This will be particularly critical in

those sectors, such as electricity and heat, that are largely dependent

on their domestic markets (box 8).

In order to create an attractive environment for investment, coun-

tries will need to adhere to 10 key principles (box 9). Although these

principles are not equally important, all have significant bearing on

perceptions of the overall climate for investment. Government

actions that are consistent with these principles will go a long way

toward creating an attractive and competitive investment climate in

the energy sector.
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BOX 8.

Addressing Payment Discipline in the Electricity Sector

One of the key challenges for utility companies operating in the region, particularly in the former

Soviet republics, has been finding ways to improve payment discipline. The following are anec-

dotal examples of some of the approaches that have been taken.

Tractabel in Kazakhstan

In the mid-1990s, Tractabel acquired the electricity distribution assets in Almaty, Kazakhstan. In

the first six months of operation, the company succeeded in increasing payment levels from

less than 30 percent to more than 90 percent, through a ruthless approach to cutting off supply

for nonpayment that included cutting off the Ministry of Finance in the middle of a presentation

by the minister to potential foreign investors. Tractabel also reportedly became the most un-

popular company in Kazakhstan. It subsequently had difficulties in agreeing to the interpretation

of the contractual tariff policy. The company’s involvement in Kazakhstan was ultimately re-

solved when the government agreed to buy back the assets.

AES in Georgia

In the late 1990s, AES acquired the Telasi distribution company (covering Tbilisi) and the Garde-

bani power plant in Georgia. The company had enormous difficulties enforcing payment disci-

pline. At one point, after bills had not been paid for electricity supplied to the presidential palace,

AES threatened to cut off supply right before a scheduled visit of a senior European dignitary.

The presidential administration pleaded with AES not to cut off supply, and AES accommodated

the request. However, the bill remained unpaid, and AES again threatened to cut off supplies.

This time the plea was to hold off pending the visit of James Wolfensohn, then president of the

World Bank. This time AES was not accommodating. The bill was paid the next day. AES even-

tually sold out to RAO UES of Russia, which has also struggled with payments.

USAID in Georgia

USAID funded a management contract for the distribution operations of United Energy Distribu-

tion Company (UDC) in Georgia. The contract was assigned to PA Consulting, which established

meter connections to villages and small towns and then advised local leaders and residents that

it was their collective responsibility to make their payments. If payments were made on time,

UDC promised 24/7 supply. The approach proved to be very effective, paving the way for UDC

privatization to the Czech company CEZ.
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Given the long lead times required to implement projects in the

energy sector, countries need to position themselves to secure fund-

ing support for such progress as quickly as they can. Failure to intro-

duce an enabling environment to support investment in the sector

will translate into a shortfall in investment that, in turn, could con-

strain economic activity. A 10 percent shortfall in energy availability

could lead to a 1 percent reduction in economic growth; a larger

shortfall could have even more detrimental impacts. Time is of the

essence.

BOX 9.

Seven Do’s and Three Don’ts for Creating a Better Investment Climate

1. Don’t impose a punitive or regressive tax regime.

2. Do introduce an acceptable legal framework.

3. Do provide supporting regulations administered by an independent and impartial regulator.

4. Do create an environment that facilitates assured nondiscriminatory access to markets.

5. Don’t interfere with the functioning of the market place.

6. Don’t discriminate among investors.

7. Do honor internationally accepted standards.

8. Do abide by contractual undertakings and preclude the use of an administrative bureaucracy

to constrain investor activities.

9. Do prevent monopoly abuses.

10. Do ensure that the sector is kept free of corruption.
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Appendix

Actual and Projected Net Energy Exports by Europe and Central Asia,
by Type, 1990–2030

Source: Data for 1990–2005 are from IEA 2008a and 2008b; data for 2010–2030 are World Bank staff projections.
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Actual and Projected Electricity Production, 2005–30, by Energy Source

Source: Data for 2005 are from IEA 2008a and 2008b; data for 2010–2030 are World Bank staff projections.
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Reserves Production Consumption Reserves-to- Reserves-to-
(trillion cubic (billion cubic (billion cubic production consumption

Country meters) meters) meters) ratio ratio

Russian Federation 43.3 601.7 420.2 72 �100
Turkmenistan 7.9 66.1 19.0 �100 �100
Kazakhstan 1.8 30.2 20.6 60 95
Uzbekistan 1.6 62.2 48.7 26 33
Azerbaijan 1.2 14.7 9.3 82 �100
Ukraine 0.9 18.7 59.7 48 15
Romania 0.6 11.5 14.5 52 41

Source: BP 2009.

Gas Reserves and Production, by Country, 2008

Reserves-to- Reserves-to-
Country Reserves Production Consumption production ratio consumption ratio

Azerbaijan 1,000 44.7 3.3 22 �100
Kazakhstan 5,300 72.0 10.9 74 �100
Russian Federation 10,800 488.5 130.4 22 83
Total 17,100 605.2 144.6 28 �100

Source: BP 2009.

Oil Reserves, Production, and Consumption in Azerbaijan, Kazakhstan, and the Russian
Federation, 2008
(million tons, except where otherwise indicated)

Coal supply as Coal consumption as Coal consumption
Total primary percentage of percentage of total for heat and power
energy supply Coal supply primary energy fuel consumption for as percentage of

Country (Mtoe) (Mtoe) supply heat and power total coal supply

Russian Federation 647 103 16 22 74
Central Europe 203 85 42 65 71

Poland 93 55 59 94 73
Czech Republic 45 20 45 62 71

Caspian Sea and
Central Asia 136 29 21 38 65

Kazakhstan 52 28 53 83 65
Black Sea 264 60 23 20 37

Ukraine 143 37 26 19 34
Turkey 85 22 26 36 43

Southeastern Europe 101 31 30 53 79
Romania 38 9 23 42 68
Bulgaria 20 7 35 47 82
Serbia 17 9 52 79 84

Total 1,351 309 23 31 66

Source: IEA 2008a and 2008b.

Total Primary Energy and Coal Supplies in the Region, by Country, 2005
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