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the energy intensity of the 
global economy between 
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Doubling the Rate of improvement of energy efficiency

Why is this issue important?

Global demand for energy continues to rise, but 
improvements in energy efficiency have brought 
substantial energy savings

Over the 20-year period between 1990 and 2010, strong demo-
graphic and economic growth around the world caused global 
primary energy consumption to grow at a compound annual rate of 
2 percent annually. Even so, falling energy intensity (the amount of 
energy used to produce a unit of economic output) meant that global 
energy demand in 2010 was more than 20 percent lower than it 
otherwise would have been.

The energy intensity of the global economy fell during the period 
from 10.2 to 7.9 megajoules per U.S. dollar (2005 dollars at PPP). 
The reduction was driven by cumulative improvements in energy 
efficiency, partially offset by growth in activity, resulting in energy 
savings of nearly 2,300 exajoules over the 20-year period (figure 1). 

Doubling the rate of improvement of global energy efficiency is 
one of the three complementary objectives of the Sustainable Energy 
for All (SE4ALL) initiative. Launched in the UN General Assembly in 
September 2012 and co-chaired by the president of the World Bank 
Group and the UN Secretary-General, SE4ALL calls on governments, 
businesses, and civil society to address urgent energy challenges, 
including energy efficiency, by 2030 (SE4ALL 2012). 

To support achievement of the SE4ALL energy efficiency goal, a 
starting point must be set, indicators developed, and a framework 
established to track those indicators until 2030. The World Bank and 
the International Energy Agency led a consortium of 15 international 
agencies to establish the SE4ALL Global Tracking Framework, includ-
ing data and methods for tracking progress in energy efficiency. This 

note is based on chapter 3 of the framework (World Bank 2014). 
SE4ALL will publish an updated version of the framework in 2015.

Because energy efficiency data are not reported in many 
countries, and because methods of aggregation and cross-country 
comparisons are imperfect, energy intensity was selected as 
the indicator for monitoring progress. Globally, energy intensity 
decreased at a compound annual growth rate (CAGR) of –1.3 percent 
over the 20 years between 1990 and 2010 (figure 2a). The SE4ALL 
global objective is thus a CAGR in energy intensity of –2.6 percent 
for the period 2000–30. That goal is even more challenging when 
recent developments are considered; in 2000–10, the rate of decline 
in energy intensity slowed to a CAGR of –1.0, compared with –1.6 for 
1990–2000.
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Figure 1.  Improvements in energy intensity (“negajoules”) 
substantially reduced growth in world energy 
consumption from 1990 to 2010

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics 
Database.
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“Globally, energy intensity 

decreased at a compound 

annual growth rate (CAGR) 

of –1.3 percent over the 20 

years between 1990 and 

2010, setting the starting 

point for measuring future 

progress under SE4ALL.”

how is energy efficiency tracked?

because of missing data, energy efficiency must be 
measured indirectly in terms of energy intensity

Energy intensity is a measure of the efficiency with which a given 
country converts energy into production. It is expressed as the ratio 
of energy consumption per unit of economic output. Countries with a 
high level of energy intensity use more energy to create a unit of GDP 
than countries with lower levels of energy intensity. Energy efficiency, 
by contrast, is the ratio of energy input per unit of output, typically 
measured in physical terms, such as kilowatt hours per ton of steel 
produced or liters of fuel per 100 passenger kilometers.

The rate of change of energy intensity may over- or understate 
the progress made in underlying energy efficiency. Energy intensity 
is affected by other factors, such as shifts in the structure of the 
economy over time, typically from agriculture, which is less ener-
gy-intensive, to industry, and then back toward less energy-intensive 
services. Energy resource endowments, balance of trade in ener-
gy-intensive goods, and exchange rates also play parts. Some of the 
methodological issues in measuring energy efficiency are reviewed 
in box 1. 

Statistical techniques that make it possible to strip out some of 
the confounding effects of factors other than energy efficiency, such 
as structural change in the economy, reveal that the adjusted trend 
in energy intensity may be more favorable than the unadjusted CAGR 
of –1.3 (figure 2b). The effect of this adjustment is particularly evident 
for the period 2000–10, when globalization led to a major shift in 
industrial activity toward emerging economies, partially eclipsing 
their parallel efforts to improve energy efficiency.

how have trends in energy intensity evolved?

Changes in energy intensity have varied widely by 
sector and world region

Broadly speaking, energy consumption takes place in five major 
economic sectors: agriculture, industry, households, transport, 
and services. For the purpose of initial global tracking, residential, 
transport, and services are aggregated into a single category of 
“other sectors” owing to data limitations. In economic terms, industry 
is by far the most energy-intensive of these sectors, consuming 
around 6.8 MJ per 2005 US dollar in 2010, compared with 5.5 for 
“other sectors” and 2.1 for agriculture. 

Figure 2. The rate of improvement in global energy intensity has been slowing (1990–2010, ppp terms)

a. Energy intensity, CAgR b. Adjusted energy intensity, CAgR

1990–20102000–101990–2000

-1.3%

-1.0%

-1.6%

2000–10 1990–20101990–2000

-1.4%

-1.6%

-1.9%

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: PPP = purchasing power parity; CAGR = compound annual growth rate.
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“The most rapid progress in 

reducing energy intensity 

has come in agriculture, 

which recorded a CAGR 

of –2.2 percent during 

1990–2010.”

The most rapid progress in reducing energy intensity has come 
in agriculture, which recorded a CAGR of –2.2 percent from 1990 
to 2010 (figure 3a). Although progress was significantly slower in 
industry and the other sectors, they made far larger contributions to 
global energy savings because of their much higher levels of energy 
consumption (figure 3b). 

By contrast, the ratio of final to primary energy consumption, 
which provides a measure of the overall efficiency of conversion in 
energy supply, actually deteriorated from 1990 to 2010, falling from 
72 to 68 percent, due in part to a rising share in the power genera-
tion mix of the least efficient source, coal. That structural factor was 
partly counterbalanced by a slight improvement in the technical 

Box 1.  Methodological challenges in defining and measuring energy efficiency

Energy efficiency is the ratio between energy inputs and outputs of goods or services. Rigorous measurement of this relationship is possible only at the 
level of individual technologies and processes, and the data needed for such measures at a national level are available only for a handful of countries. 
Where data are available, they result in hundreds of indicators that cannot be readily used to summarize the situation at the national level.

For these reasons, energy intensity, typically measured as energy consumption per dollar of GDP, has long been used as a proxy for energy efficiency 
when making international comparisons. Energy intensity is an imperfect measure of energy efficiency because it is affected not only by changes in 
the efficiency of underlying processes, but also by other factors such as changes in the volume and sectoral structure of GDP and annual variations 
in weather. International comparisons are further complicated by fluctuations in exchange rates, international trade in energy-intensive goods, and 
often large differences in energy resource endowments. These concerns can be partially addressed by statistical decomposition methods that allow 
confounding effects to be stripped out. Complementing national energy intensity indicators with sectoral ones also helps to provide nuance and an 
understanding of where opportunities lie. 

Calculation of energy intensity metrics requires suitable measures for GDP and energy consumption. GDP can be expressed either in terms of the market 
exchange rate or in terms of purchasing power parity (PPP). Market-exchange-rate measures may undervalue output in emerging economies because 
of lower prevailing domestic price levels and therefore may overstate the energy intensity of the economy. PPP measures are not as readily available as 
market exchange rates, however, because correction factors are updated only every five years. 

Energy consumption can be measured either in terms of primary or final energy consumption. While it may make sense to use primary energy demand for 
highly aggregated measures of energy intensity (relative to GDP) because it captures intensity on both the supply and demand sides, it is less meaningful 
to use it when measuring energy intensity at the sectoral level or below, where final energy use is more relevant. 

Based on a careful analysis of these issues and of global data constraints, the treatment of energy efficiency in the SE4ALL Global Tracking Framework:

•	 Relies	primarily	on	indicators	of	energy	intensity	

•	 Complements	national	energy	intensity	indicators	with	indicators	for	four	key	consuming	sectors

•	 Uses	PPP	measures	for	GDP	and	sectoral	value-added

•	 Uses	primary	energy	demand	for	national	indicators	and	final	energy	consumption	for	sectoral	indicators

•	 Complements	those	indicators	with	indicators	of	the	energy	intensity	of	supply	and	of	the	major	consuming	sectors	

•	 Provides	a	decomposition	analysis	to	at	least	partially	strip	out	confounding	effects

•	 Uses	a	five-year	moving	average	for	energy	efficiency	trends	to	smooth	out	extraneous	fluctuations.

Data for 1990–2010 were compiled from energy balances for 181 countries published by the International Energy Agency and the United Nations. These 
are complemented by data on national and sectoral value-added from the World Bank’s World Development Indicators.

Looking ahead, producing more meaningful measures of energy efficiency requires significant efforts to improve the availability of data on energy 
consumption and the output of goods and services resulting from that consumption across economic sectors. Ultimately, it is up to national governments 
to collect, report and analyze these data through their statistical agencies, but international organizations and donors can play an important role in 
building capacity and harmonizing methods to foster comparability in data reported from different countries.
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“Overall, 85 percent of the 

energy savings achieved 

between 1990 and 2010 

were contributed by 

Eastern Asia and the 

developed countries.”

Figure 3. Energy intensity fell in all sectors (1990–2010, ppp)

a. Energy intensity trends at ppp by sector b. Share of cumulative energy savings by sector

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: CAGR = compound annual growth rate; EI = energy intensity; PPP = purchasing power parity. “Other sectors” include residential, transport, and services.
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Figure 4. Energy intensity trends vary greatly by region (1990–2010, ppp)

a. Energy intensity trends by region (ppp terms)

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: Data in 4b total to more than 100 percent because of rounding. PPP = purchasing power parity; CAGR = compound annual growth rate; EI = energy intensity. World regions:  
CCA = Caucasus and Central Asia; EA = Eastern Asia; EE = Eastern Europe; EU = Europe; LAC = Latin America and the Caribbean; NAF = North Africa; NAM = North America;  
SA = Southern Asia; SEA = South-Eastern Asia; SSA = Sub-Saharan Africa; WA = Western Asia.

b. Share of cumulative energy savings by region
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“Energy consumption 

is distributed unequally 

across countries, almost 

to the same degree as 

income. The 20 largest 

energy consumers account 

for 80 percent of primary 

energy consumption, with 

the two largest consumers 

(the United States and 

China) together accounting 

for 40 percent of the total.”

efficiency of fossil generation (that is, the percentage of the energy 
content of fossil fuels converted to electricity during power gener-
ation), from 38 to 39 percent. At the same time, transmission and 

distribution losses remained almost stagnant at around 9 percent of 
energy produced. Gas supply losses fell a little more steeply, from 1.4 
to 0.9 percent. 
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Figure 5.  The world’s 40 largest energy users will have the most effect on achieving the SE4All energy efficiency goal  
(energy intensity in ppp and energy consumption per capita, 2010)

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: Values are normalized along the average. Bubble size represents volume of primary energy supply. PPP = purchasing power parity. GDP = gross domestic product; PPP = purchasing power 
parity; HICs = higher-income countries; UMICs = upper-middle-income countries; LMICs = lower-middle-income countries; UAE = United Arab Emirates.
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By world region, the rate of progress on energy intensity varied 
dramatically over the period 1990–2010. At one extreme, the 
Caucasus and Central Asia recorded a CAGR of –3.2 percent while 
remaining the region with the highest energy intensity. At the other 
end of the spectrum, Western Asia (also known as the Middle East) 
was the only region to show a deteriorating trend in energy intensity, 
with a CAGR of +0.8 percent. Overall, 85 percent of the energy 
savings achieved between 1990 and 2010 were contributed by East 
Asia and the developed countries (figure 4b).

What are the implications of recent experience with 
energy consumption and intensity?

Achieving the Se4All energy efficiency objective will 
depend mainly on the performance of 20 countries 

Energy consumption is distributed unequally across countries, 
almost to the same degree as income. The 20 largest energy con-
sumers account for 80 percent of primary energy consumption, with 
the two largest consumers (the United States and China) together 
accounting for 40 percent of the total (figure 5). Achievement of 

“Achievement of the global 

objective of doubling 

the rate of improvement 

of energy efficiency will 

therefore depend critically 

on energy consumption 

patterns in the 20 largest 

energy consumers.” 

Figure 6.  only one of the countries among those with the highest 
energy intensity is a large consumer (MJ/$2005, ppp)

Figure 7.  Those countries with the lowest energy intensities are 
also relatively small consumers (MJ/$2005, ppp)

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: PPP = purchasing power parity; Dem. Rep. = “Democratic Republic of.”
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Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.

Note: CAGR = compound annual growth rate. 

“In doubling the rate 

of energy efficiency 

improvement globally, it will 

be important to learn from 

those countries that made 

the most rapid progress 

toward this goal in recent 

years. While the global 

CAGR of energy intensity 

was only –1.3 percent over 

the period 1990–2010, 20 

countries achieved rates of 

–4.0 percent or better.”

the global objective of doubling the rate of improvement of energy 
efficiency will therefore depend critically on energy consumption 
patterns in these countries. 

As of 2010, among the 40 largest energy consumers (figure 5), 
the high-income countries (with the exception of Saudi Arabia) show 
the lowest energy intensity relative to GDP. Nevertheless, energy 
consumption per capita varies hugely across this group, from 110 
gigajoules per capita in Western Europe to 300 in North America. 

By contrast, the middle-income countries (with the exception of 
Russia and Kazakhstan) show much lower levels of per capita energy 
consumption but vary widely in the energy intensity of GDP. Energy 
intensities in Latin America are comparable to those found in Western 
Europe. Ukraine’s energy intensity is exceptionally high. 

The gap between the world’s most and least energy-intensive 
economies is more than tenfold. At one extreme, the most ener-
gy-intensive countries—an incongruous mix of the countries of 

Figure 8.  Small countries that experienced rapid reductions in energy intensity may hold lessons for larger energy consumers  
(CAgR, 1990–2010, ppp terms)

a. unadjusted b. Adjusted
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the former Soviet Union and those of Sub-Saharan Africa—report 
intensities of 20 to 30 MJ per 2005 US dollar PPP (figure 6). At the 
other extreme, the least energy-intensive countries—predominantly 
small island developing states with exceptionally high energy 
costs—report intensities of 2 to 4 MJ per 2005 US dollar PPP (figure 
7). Even among the 20 largest energy consuming countries, energy 
intensities range from more than 12 MJ per 2005 US dollar PPP in 

Ukraine, Russia, Saudi Arabia, South Africa, and China to less than 5 
in the United Kingdom, Spain, Italy, Germany, and Japan.

Achieving the changes in behavior and investment needed to 
scale up energy efficiency will be very challenging. The approaches 
to energy efficiency are as numerous and diverse as are the uses to 
which people put energy. In doubling the rate of energy efficiency 
improvement globally, it will be important to learn from those 
countries that made the most rapid progress toward this goal in 

Figure 9.   not all of the largest cumulative consumers of primary energy are among the largest cumulative energy savers  
(1990–2010, exajoules)

a. Cumulative primary energy demand, 1990–2010 b. Cumulative energy savings, 1990–2010

Source: Based on World Development Indicators, World Bank; IEA 2012; UN Energy Statistics Database.
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“The countries making 

the most rapid progress 

on energy intensity often 

started out with particularly 

high levels of energy 

intensity—notably China, 

the former Soviet Union, 

and several countries in 

Sub-Saharan Africa.”
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recent years. While the global CAGR of energy intensity was only 
–1.3 percent from 1990 to 2010, 20 countries achieved rates of –4.0 
percent or better (figure 8b shows the CAGR adjusted to reflect other 
factors that affect energy intensity, as discussed in box 1). 

The countries making the most rapid progress on energy 
intensity often started out with particularly high levels of energy 
intensity, notably China, the former Soviet Union (Commonwealth of 
Independent States), and several countries in Sub-Saharan Africa. By 
far the largest absolute energy savings were made by China, where 
energy efficiency efforts have yielded savings equivalent in magni-
tude to the energy consumed by the entire country over the same 
time frame. Savings in the United States, the European Union, and 
India, although smaller, have also been globally significant (figure 9). 
These countries and others will need to find ways to continue their 
successes, and to do even better in the coming decades.
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Tracking Progress Toward Providing Sustainable Energy  

for All in East Asia and the Pacific

Why is this important? 

Tracking regional trends is critical to monitoring  

the progress of the Sustainable Energy for All 

(SE4ALL) initiative 

In declaring 2012 the “International Year of Sustainable Energy for 

All,” the UN General Assembly established three objectives to be 

accomplished by 2030: to ensure universal access to modern energy 

services,1 to double the 2010 share of renewable energy in the global 

energy mix, and to double the global rate of improvement in energy 

efficiency relative to the period 1990–2010 (SE4ALL 2012).

The SE4ALL objectives are global, with individual countries setting 

their own national targets in a way that is consistent with the overall 

spirit of the initiative. Because countries differ greatly in their ability 

to pursue the three objectives, some will make more rapid progress 

in one area while others will excel elsewhere, depending on their 

respective starting points and comparative advantages as well as on 

the resources and support that they are able to marshal.

To sustain momentum for the achievement of the SE4ALL 

objectives, a means of charting global progress to 2030 is needed. 

The World Bank and the International Energy Agency led a consor-

tium of 15 international agencies to establish the SE4ALL Global 

Tracking Framework (GTF), which provides a system for regular 

global reporting, based on rigorous—yet practical, given available 

1  The universal access goal will be achieved when every person on the planet has access 

to modern energy services provided through electricity, clean cooking fuels, clean heating fuels, 

and energy for productive use and community services. The term “modern cooking solutions” 

refers to solutions that involve electricity or gaseous fuels (including liquefied petroleum gas), 

or solid/liquid fuels paired with stoves exhibiting overall emissions rates at or near those of 

liquefied petroleum gas (www.sustainableenergyforall.org).

databases—technical measures. This note is based on that frame-

work (World Bank 2014). SE4ALL will publish an updated version of 

the GTF in 2015.

The primary indicators and data sources that the GTF uses to 

track progress toward the three SE4ALL goals are summarized below.

•	 Energy access. Access to modern energy services is measured 

by the percentage of the population with an electricity 

connection and the percentage of the population with access 

to nonsolid fuels.2 These data are collected using household 

surveys and reported in the World Bank’s Global Electrification 

Database and the World Health Organization’s Household Energy 

Database.

•	 Renewable energy. The share of renewable energy in the 

energy mix is measured by the percentage of total final energy 

consumption that is derived from renewable energy resources. 

Data used to calculate this indicator are obtained from energy 

balances published by the International Energy Agency and the 

United Nations.

•	 Energy efficiency. The rate of improvement of energy efficiency 

is approximated by the compound annual growth rate (CAGR) 

of energy intensity, where energy intensity is the ratio of total 

primary energy consumption to gross domestic product (GDP) 

measured in purchasing power parity (PPP) terms. Data used to 

calculate energy intensity are obtained from energy balances 

published by the International Energy Agency and the United 

Nations.

2  Solid fuels are defined to include both traditional biomass (wood, charcoal, agricultural 

and forest residues, dung, and so on), processed biomass (such as pellets and briquettes), and 

other solid fuels (such as coal and lignite). 
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THE BOTTOM LINE

where does the region stand 

on the quest for sustainable 

energy for all? The region 

has near-universal access to 

electricity, and 93 percent of 

the population has access 

to nonsolid fuel for cooking. 

despite relatively abundant 

hydropower, the share 

of renewables in energy 

consumption has remained 

relatively low. very high energy 

intensity levels have come 

down rapidly. The big questions 

are how renewables will evolve 

when energy demand picks up 

again and whether recent rates 

of decline in energy intensity 

will continue.
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Tracking Progress Toward Providing Sustainable Energy  

for All in Eastern Europe and Central Asia

Why is this important? 

Tracking regional trends is critical to monitoring  

the progress of the Sustainable Energy for All 

(SE4ALL) initiative 

In declaring 2012 the “International Year of Sustainable Energy for 

All,” the UN General Assembly established three global objectives 

to be accomplished by 2030: to ensure universal access to modern 

energy services,1 to double the 2010 share of renewable energy in 

the global energy mix, and to double the global rate of improvement 

in energy efficiency relative to the period 1990–2010 (SE4ALL 2012).

The SE4ALL objectives are global, with individual countries setting 

their own national targets in a way that is consistent with the overall 

spirit of the initiative. Because countries differ greatly in their ability 

to pursue the three objectives, some will make more rapid progress 

in one area while others will excel elsewhere, depending on their 

respective starting points and comparative advantages as well as on 

the resources and support that they are able to marshal.

To sustain momentum for the achievement of the SE4ALL 

objectives, a means of charting global progress to 2030 is needed. 

The World Bank and the International Energy Agency led a consor-

tium of 15 international agencies to establish the SE4ALL Global 

Tracking Framework (GTF), which provides a system for regular 

global reporting, based on rigorous—yet practical, given available 

1  The universal access goal will be achieved when every person on the planet has access 

to modern energy services provided through electricity, clean cooking fuels, clean heating fuels, 

and energy for productive use and community services. The term “modern cooking solutions” 

refers to solutions that involve electricity or gaseous fuels (including liquefied petroleum gas), 

or solid/liquid fuels paired with stoves exhibiting overall emissions rates at or near those of 

liquefied petroleum gas (www.sustainableenergyforall.org).

databases—technical measures. This note is based on that frame-

work (World Bank 2014). SE4ALL will publish an updated version of 

the GTF in 2015.

The primary indicators and data sources that the GTF uses to 

track progress toward the three SE4ALL goals are summarized below.

Energy access. Access to modern energy services is measured 

by the percentage of the population with an electricity connection 

and the percentage of the population with access to nonsolid fuels.2 

These data are collected using household surveys and reported 

in the World Bank’s Global Electrification Database and the World 

Health Organization’s Household Energy Database.

Renewable energy. The share of renewable energy in the energy 

mix is measured by the percentage of total final energy consumption 

that is derived from renewable energy resources. Data used to 

calculate this indicator are obtained from energy balances published 

by the International Energy Agency and the United Nations.

Energy efficiency. The rate of improvement of energy efficiency is 

approximated by the compound annual growth rate (CAGR) of energy 

intensity, where energy intensity is the ratio of total primary energy 

consumption to gross domestic product (GDP) measured in purchas-

ing power parity (PPP) terms. Data used to calculate energy intensity 

are obtained from energy balances published by the International 

Energy Agency and the United Nations.

This note uses data from the GTF to provide a regional and 

country perspective on the three pillars of SE4ALL for Eastern 

2  Solid fuels are defined to include both traditional biomass (wood, charcoal, agricultural 

and forest residues, dung, and so on), processed biomass (such as pellets and briquettes), and 

other solid fuels (such as coal and lignite). 
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Understanding CO2 Emissions from the Global Energy Sector

Why is this issue important?

Mitigating climate change requires knowledge of the 

sources of CO2 emissions

Identifying opportunities to cut emissions of greenhouse gases 

requires a clear understanding of the main sources of those emis-

sions. Carbon dioxide (CO2) accounts for more than 80 percent of 

total greenhouse gas emissions globally,1 primarily from the burning 

of fossil fuels (IFCC 2007). The energy sector—defined to include 

fuels consumed for electricity and heat generation—contributed 41 

percent of global CO2 emissions in 2010 (figure 1). Energy-related 

CO2 emissions at the point of combustion make up the bulk of such 

emissions and are generated by the burning of fossil fuels, industrial 

waste, and nonrenewable municipal waste to generate electricity 

and heat. Black carbon and methane venting and leakage emissions 

are not included in the analysis presented in this note.

Where do emissions come from?

Emissions are concentrated in a handful of countries 

and come primarily from burning coal

The geographical pattern of energy-related CO2 emissions closely 

mirrors the distribution of energy consumption (figure 2). In 2010, 

almost half of all such emissions were associated with the two 

largest global energy consumers, and more than three-quarters 

were associated with the top six emitting countries. Of the remaining 

energy-related CO2 emissions, about 8 percent were contributed 

by other high-income countries, another 15 percent by other 

1 United Nations Framework Convention on Climate Change, Greenhouse Gas Inventory 

Data—Comparisons By Gas (database). http://unfccc.int/ghg_data/items/3800.php

middle-income countries, and only 0.5 percent by all low-income 

countries put together.

Coal is, by far, the largest source of energy-related CO2 emissions 

globally, accounting for more than 70 percent of the total (figure 3). 

This reflects both the widespread use of coal to generate electrical 

power, as well as the exceptionally high CO2 intensity of coal-fired 

power (figure 4). Per unit of energy produced, coal emits significantly 

more CO2 emissions than oil and more than twice as much as natural 

gas. 
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THE BOTTOM LINE

the energy sector contributes 

about 40 percent of global 

emissions of CO2. three-

quarters of those emissions 

come from six major 

economies. although coal-fired 

plants account for just 

40 percent of world energy 

production, they were 

responsible for more than 

70 percent of energy-sector 

emissions in 2010. despite 

improvements in some 

countries, the global CO2 

emission factor for energy 

generation has hardly changed 

over the last 20 years.
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Figure 1. CO2 emissions  

by sector

Figure 2. energy-related CO2 

emissions by country
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Notes: Energy-related CO2 emissions are CO2 emissions from the energy sector at the point 

of combustion. Other Transport includes international marine and aviation bunkers, domestic 

aviation and navigation, rail and pipeline transport; Other Sectors include commercial/public 

services, agriculture/forestry, fishing, energy industries other than electricity and heat genera-

tion, and other emissions not specified elsewhere; Energy = fuels consumed for electricity and 

heat generation, as defined in the opening paragraph. HIC, MIC, and LIC refer to high-, middle-, 

and low-income countries.

Source: IEA 2012a.
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where does the region stand 

on the quest for sustainable 

energy for all? The region 

has near-universal access to 

electricity, and 93 percent of 

the population has access 

to nonsolid fuel for cooking. 

despite relatively abundant 

hydropower, the share 

of renewables in energy 

consumption has remained 

relatively low. very high energy 

intensity levels have come 

down rapidly. The big questions 

are how renewables will evolve 

when energy demand picks up 

again and whether recent rates 

of decline in energy intensity 

will continue.
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Tracking Progress Toward Providing Sustainable Energy  

for All in Eastern Europe and Central Asia

Why is this important? 

Tracking regional trends is critical to monitoring  

the progress of the Sustainable Energy for All 

(SE4ALL) initiative 

In declaring 2012 the “International Year of Sustainable Energy for 

All,” the UN General Assembly established three global objectives 

to be accomplished by 2030: to ensure universal access to modern 

energy services,1 to double the 2010 share of renewable energy in 

the global energy mix, and to double the global rate of improvement 

in energy efficiency relative to the period 1990–2010 (SE4ALL 2012).

The SE4ALL objectives are global, with individual countries setting 

their own national targets in a way that is consistent with the overall 

spirit of the initiative. Because countries differ greatly in their ability 

to pursue the three objectives, some will make more rapid progress 

in one area while others will excel elsewhere, depending on their 

respective starting points and comparative advantages as well as on 

the resources and support that they are able to marshal.

To sustain momentum for the achievement of the SE4ALL 

objectives, a means of charting global progress to 2030 is needed. 

The World Bank and the International Energy Agency led a consor-

tium of 15 international agencies to establish the SE4ALL Global 

Tracking Framework (GTF), which provides a system for regular 

global reporting, based on rigorous—yet practical, given available 

1  The universal access goal will be achieved when every person on the planet has access 

to modern energy services provided through electricity, clean cooking fuels, clean heating fuels, 

and energy for productive use and community services. The term “modern cooking solutions” 

refers to solutions that involve electricity or gaseous fuels (including liquefied petroleum gas), 

or solid/liquid fuels paired with stoves exhibiting overall emissions rates at or near those of 

liquefied petroleum gas (www.sustainableenergyforall.org).

databases—technical measures. This note is based on that frame-

work (World Bank 2014). SE4ALL will publish an updated version of 

the GTF in 2015.

The primary indicators and data sources that the GTF uses to 

track progress toward the three SE4ALL goals are summarized below.

Energy access. Access to modern energy services is measured 

by the percentage of the population with an electricity connection 

and the percentage of the population with access to nonsolid fuels.2 

These data are collected using household surveys and reported 

in the World Bank’s Global Electrification Database and the World 

Health Organization’s Household Energy Database.

Renewable energy. The share of renewable energy in the energy 

mix is measured by the percentage of total final energy consumption 

that is derived from renewable energy resources. Data used to 

calculate this indicator are obtained from energy balances published 

by the International Energy Agency and the United Nations.

Energy efficiency. The rate of improvement of energy efficiency is 

approximated by the compound annual growth rate (CAGR) of energy 

intensity, where energy intensity is the ratio of total primary energy 

consumption to gross domestic product (GDP) measured in purchas-

ing power parity (PPP) terms. Data used to calculate energy intensity 

are obtained from energy balances published by the International 

Energy Agency and the United Nations.

This note uses data from the GTF to provide a regional and 

country perspective on the three pillars of SE4ALL for Eastern 

2  Solid fuels are defined to include both traditional biomass (wood, charcoal, agricultural 

and forest residues, dung, and so on), processed biomass (such as pellets and briquettes), and 

other solid fuels (such as coal and lignite). 
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