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The bottom line

Developing countries will 
be increasingly important 
players in the quest to reduce 
emissions of greenhouse gases. 
By 2035, non-OECD countries 
will account for 66 percent 
of primary energy demand 
and, in the meantime, for 90 
percent of growth in demand. 
Among the steps necessary 
to ensure that carbon capture 
and storage fulfills its potential 
to cut emissions are more 
powerful policy incentives, 
including a global carbon price; 
testing of new technologies 
in demonstration projects; 
and development of storage 
infrastructure.
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Capturing and Storing Carbon: The World Bank’s Role
Why is this issue important?

Carbon capture and storage can help mitigate climate 
change and ensure a sustainable energy future

To address climate change, a mix of technologies will be required, 
including carbon capture and storage (CCS). The International 
Energy Agency (2012) expects CCS to account for 14 percent of the 
cumulative emissions reductions required to keep the increase in the 
average global temperature by 2050 to no more than 2oC (figure 1).

With rapid growth in populations and incomes, developing 
countries are consuming 
more energy and will be 
increasingly important 
players in the quest to 
reduce emissions. The 
International Energy Agency 
(IEA) estimates that countries 
outside the Organisation for 
Economic Co-operation and 
Development will account 
for 66 percent of primary 
energy demand in 2035 and 
for 90 percent of growth in 
demand between now and 
then. To meet that demand, 
capital investments in 
energy are soaring, creating 
opportunities to enhance the 
role of CCS in the power and 
industrial sectors.

CCS involves three processes (figure 2). First, carbon dioxide 
(CO2) is separated from a mixture of gases, captured, and com-
pressed. Second, the highly pressurized stream of CO2 is transported 
to an appropriate storage site. Third, it is injected into a geologic 
formation where it can be confined and monitored (IEA 2013).

Through technical assistance and pilot projects, the World 
Bank—acting through the Multi-Donor CCS Capacity Building Trust 
Fund established in 2009—assisted nine partner countries or regions 
(Botswana, China, Egypt, Indonesia, Jordan, Kosovo, the Maghreb 
region, Mexico, and South Africa) that have fossil fuel–intensive 
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Nuclear 8% (8%)
Power generation efficiency and fuel switching 3% (1%)

Renewables 21% (23%)

End-use fuel switching 12% (12%)

CCS 14% (17%)

End-use fuel and electricity efficiency 42% (39%)
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Figure 1. �Sources of emissions reductions through 2050 in the IEA 20C scenario 
Percentage share in cumulative emissions reductions by 2050 (and share in 2050) 

Source: IEA 2012.
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“The IEA estimates that 

excluding CCS from a low-

carbon electricity future 

would increase the capital 

cost of mitigating climate 

change by 40 percent. 

Beyond the electricity 

sector, CCS also makes it 

possible to moderate CO2 

emissions from chemical 

and other industrial 

processes.”

energy and industrial sectors and a promising amount of storage 
capacity to evaluate the potential of applying CCS, gain experience 
with the use of CCS technology, integrate CCS-inclusive policies into 
low-carbon energy strategies, and move toward commercial-scale 
implementation of CCS projects.

What do we know about CCS?

CCS is an evolving technology

Although the elements of CCS technology have been used for 
decades in various industrial energy processes 
(IPCC 2005), deployment of CCS is still limited 
for various reasons, including: (i) the continuing 
need to bring down costs, (ii) inadequate policy 
incentives that vary from country to country 
in the absence of a global carbon price, (iii) 
insufficient data on available sites for perma-
nent storage of CO2, and (iv) higher auxiliary 
energy consumption in power plants equipped 
with CCS units, which reduces net output—a 
phenomenon known as the “energy penalty.” 
Such output losses presently range from 20 to 
40 percent; ongoing research and development 
programs are targeting a rate close to 15 
percent.

Despite these limitations, several important 
characteristics point to the potential of CCS 
as a tool for mitigation. First, even with its 
current limitations, CCS is not the most costly 
way of avoiding CO2. In fact, the IEA (2012) 

estimates that excluding CCS from a 
low-carbon electricity future would 
increase the capital cost of mitigating 
climate change by 40 percent. Beyond 
the electricity sector, CCS also makes 
it possible to moderate CO2 emissions 
from chemical and other industrial 
processes.

Equipping a power plant with a CCS 
system raises the cost of generating 

electricity in four ways (figure 3). The additional costs of capital 
investment and operations and maintenance (O&M) are the most 
important.

Some areas where the additional costs imposed by CCS in its 
present form might be cut include the following.

•	 Advances in design and materials: advanced membrane-
based air-separation units; new materials for absorber vessels 
and advanced solvents; advanced well types and monitoring 
technologies; new materials for well cements to reduce risk 
leakage

CO2 capture from large point sources

Separation Compression
and cleanup

Transport by
pipeline or ship

Geologic storage with
monitoring in saline aquifers or 

depleted hydrocarbon
reservoirs, or via enhanced 

oil recovery

Figure 2. The CCS value chain

Source: IEA 2013.

Figure 3. Effects of carbon capture on the cost of generating electricity

Source: Department of Energy and Climate Change 2012.

Note: Capex = capital expenses; O&M = operations and maintenance.
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“To catalyze the number 

and range of the 

demonstration-scale 

projects required to drive 

down costs and set the 

stage for commercial-scale 

deployment, stronger 

policy incentives and public 

financing—as currently 

provided for renewable 

energy technologies—will 

be needed.”

•	 Optimized construction logistics and product 
standardization affecting elements commonly used in 
commercial deployments

•	 Economies of scale: larger CCS projects with larger storage 
sites

•	 Reduced design margins: use of fewer components, thus 
lowering monitoring requirements

•	 Increased competition with growth in the CCS business 
(although manufacturers with proprietary technology may 
protect margins)

•	 Lower input prices: emergence over time of low-cost 
manufacturing capacity in China and elsewhere; reductions in 
prices of oil and gas equipment and supplies used for storage

•	 System integration/optimization: improved solvents and 
integration of energy flows to reduce energy penalties; in storage, 
improved well design, injection, reservoir use, monitoring, 
modeling, risk assessment, and prediction of subsurface 
performance

What is the new thinking?

For large-scale deployment of CCS systems,  
stronger policy incentives and public investment  
in investigating storage sites and storage  
infrastructure will be needed

Approximately 12 large-scale CCS projects can be found around 
the world—far from the large-scale deployment that will be needed 
to meet global climate goals. To catalyze the number and range of 
the demonstration-scale projects required to drive down costs and 
set the stage for commercial-scale deployment, stronger policy 
incentives and public financing (as currently provided for renewable 
energy technologies) will be needed. The governments of the United 
States, the United Kingdom, and Canada have signaled greater 
support for low-carbon technologies, including CCS, with the aim 
of promoting projects with carbon intensities lower than those of 
subcritical coal-fired plants.

Some of the steps that must be taken to ensure that CCS fulfills 
its substantial potential to cut emissions of greenhouse gases are: (i) 

more powerful policy incentives, including a global carbon price; (ii) 
testing of new technologies in demonstration projects; (iii) devel-
opment of storage infrastructure; and (iv) mainstreaming of CCS in 
power sector planning.

Policy incentives. Loan guarantees, regulatory mandates to 
facilitate tariff/rate approvals, tariff incentives (corresponding to 
feed-in tariffs for renewable energy), and certificate programs that 
reward utilities for reducing CO2 emissions through CCS are among 
the incentives that can promote CCS. Policies can also incorporate 
CCS into long-term strategies to boost low-carbon development, as 
commitment to the technology would help it expand and mature. 
Legislation and regulations are also needed to address liabilities 
related to long-term storage and to reward pioneering project 
developers.

The absence of a global price (tax) on carbon is a major barrier 
to worldwide development and deployment of CCS on a commercial 
scale. CCS is currently a relatively costly abatement option and, 
unlike renewable energy and energy efficiency, it does not generate 
revenues (except through a few CO2 utilization options, such as 
enhanced oil recovery). Scaling up CCS will require a strong carbon 
price signal in high-emitting countries through carbon taxes, emis-
sions trading, or direct regulation of emissions from fossil fuel–fired 
plants. Kulichenko and Ereira (2011) estimate that a carbon price 
signal of US$50/ton at the country level could help develop 10.2GW 
of CCS-equipped power generation capacity in the Balkans and 
Southern Africa, abating 240 million tons of CO2 by 2030.

Technology development. Success in and experience with 
CCS demonstration projects in versatile applications (including 
enhanced oil recovery) are key to reducing costs and risks for 
stakeholders and investors. To ensure that CCS demonstration 
projects are successful and leverage resources cost-effectively, 
globally coordinated research and development are needed, not only 
on CCS processes (such as reducing the energy penalty), but also on 
the business model for risk sharing between the public and private 
sectors. Developing pipelines of new demonstration projects can 
help ensure that new and improved CCS technologies move quickly 
to commercial scale and become available in technology markets. 
Because breakthroughs in cost reduction can stimulate investment 
in CCS in emerging as well as developed economies, high-emitting 
middle-income countries must include the development of CCS 
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“The absence of a global 

price (tax) on carbon 

is a major barrier to 

worldwide development 

and deployment of CCS 

on a commercial scale …. 

Scaling up CCS will require 

a strong carbon price signal 

in high-emitting countries 

through carbon taxes, 

emissions trading, or direct 

regulation of emissions 

from fossil fuel–fired 

plants.”

applications in their industrial and power generation sectors early on 
as part of their low-carbon growth strategy.

Infrastructure development. CCS requires transportation 
and storage infrastructure that may take a long time to put in place, 
so these matters typically must be handled before projects are 
developed. The right storage site can decrease risk during demon-
stration phases. Barriers to entry for CCS projects can be lowered 
by developing CCS networks that include CO2 trunk lines offering 
industrial emitters access to large storage sites to which specific 
facilities would be connected at a later date.

Proactive planning. CCS needs to be factored into long-term 
spatial plans for power and industrial sector development. In 
particular, storage sites, like potential renewable energy sites, need 
to be taken into account when planning power and large industrial 
infrastructure. The location of storage facilities could affect the 
location of future thermal plants (inducing them to locate close to 
storage sites) and have implications for the design of transmission 
infrastructure. A least-cost expansion plan that included CCS would 
consider the trade-offs between facility locations close to storage at 
the cost of building larger transmission and CO2 transport infrastruc-
ture or locating plants close to demand centers and requiring more 
infrastructure to transport CO2.

How is the World Bank supporting its clients?

The Bank is helping countries understand CCS  
and integrate it into their low-carbon growth plans

In December 2009, the World Bank organized the Multi-Donor CCS 
Capacity Building Trust Fund to support activities that build CCS-
related capacity and knowledge in partner countries and to facilitate 
the inclusion of CCS in countries’ low-carbon growth strategies and 
policies. Initial donors to the fund were the Norwegian government 
and the Global Carbon Capture and Storage Institute. After additional 
contributions from Norway and the United Kingdom, the trust fund 
now stands at US$57 million. Phase I of the trust fund work programs 
in nine countries included assessments of geological storage and the 
applicability of capture technologies, as well as training and work-
shops on various aspects of CCS. To date, US$8.3 million has been 
allocated to these work programs, of which US$3.9 million has been 

disbursed (figure 4). More detail on Phase 1 of the country programs 
financed through the trust fund is presented in table 1.

Complementing those activities, the trust fund supported studies 
of the challenges facing CCS within the policy and regulatory context 
of developing countries and countries in transition. One such study 
(Kulichenko and Ereira 2011) assessed the possible economic impact 
of future CCS deployment in the Balkans and southern Africa, ana-
lyzed policy incentives and legal and regulatory frameworks related 
to CCS deployment in those areas, assessed the role of climate 
finance in CCS investment in developing countries, examined models 
that multilateral development institutions could use to finance power 
plants equipped with CCS, and projected the effect of CCS deploy-
ment on electricity rates.

In Phase 2, the trust fund will focus on capacity building through 
implementation of pilot CO2 storage and capture projects in countries 
that include CCS as part of their energy and climate change policies. 
South Africa and Mexico were identified as countries whose domes-
tic policies support the development and deployment of CCS. In 
these two countries, the trust fund will co-finance pilot CCS activities 
supported by the national governments. The expected outcomes 
include: (i) gaining a better understanding of regulatory requirements 
for CCS deployment (including environmental impacts); (ii) defining 

CO2 capture from large point sources

Separation Compression
and cleanup

Transport by
pipeline or ship

Geologic storage with
monitoring in saline aquifers or 

depleted hydrocarbon
reservoirs, or via enhanced 

oil recovery

Figure 4. �Breakdown of allocations by Multi-Donor CCS Trust 
Fund, 2009–14 (US$ millions)

Source: World Bank.
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“In Phase 2, the Multi-

Donor CCS Capacity 

Building Trust Fund will 

focus on capacity building 

through implementation 

of pilot CO2 storage 

and capture projects in 

countries that include CCS 

as part of their energy and 

climate change policies.”

Table 1. �Country/regional level activities of the World Bank’s Multi-Donor CCS Capacity Building Trust Fund, 2009–14 
(commitment amounts in millions of U.S. dollars)

Botswana (1.4) •	 Identification of sites suitable for CCS geological storage or enhanced coal-bed methane recovery summarized in a CCS storage atlas
•	 Identification of at least one potential CCS pilot project
•	 Formation of the Carbon Working Group
•	 Identification of key stakeholders to define and bridge information gaps
•	 Creation of a carbon secretariat under the Ministry of Energy, Water, and Resources
•	 Organization of at least three thematic workshops

China (1.8) •	 Investment decisions reached by the China Power Investment Corporation (CPI) for at least one CCS project, leveraging the company’s 
enhanced capacity achieved through the current project

•	 Comprehensive evaluation of at least two CCS project proposals, including issues related to environmental, social, and other safeguards
•	 Final reports consistent with the Ministry of Science and Technology’s outline for the development of CCS technology in China
•	 Presentation at public workshops on CCS development in China of findings on technology costs and of recommendations from the pilot 

project study, as deemed appropriate for public dissemination by CPI

Egypt, Arab 
Republic (0.3)

•	 Improved knowledge and enhanced capacity of key stakeholders to plan, prepare, and implement CCS activities and projects in Egypt
•	 Egypt positioned to implement large-scale CCS projects over the next decade
•	 Deliverables including: (i) report on the country’s CCS potential; (ii) “CCS Country Barriers” report; (iii) capacity assessment report; 

(iv) two capacity building and assessment workshops with stakeholders to discuss and disseminate interim and final results; (v) two 
webinars; and (vi) project final report

Indonesia (0.85) •	 Assistance related to economic, technical, operational, and environmental analysis of CCS readiness of selected coal- and gas-fired 
power plants

•	 Exploration of market for enhanced oil recovery market at selected sites
•	 Strengthening of stakeholders’ CCS capacity through workshops and training events to share study findings

Jordan (0.15) •	 Preparation of report: (i) assessing Jordan’s CCS potential, institutional capacity, and barriers to CCS activities; and (ii) offering 
recommendations for removal of barriers and options for building capacity to plan and implement CCS activities and projects

•	 Workshop in Amman (December 12–13, 2011); regional dissemination workshop in Cairo (October 2012) to enhance understanding of 
CCS and promote regional cooperation and participation of key organizations and communities

Kosovo (0.4) •	 Investigation and analysis of recent geological, geophysical, and hydro-geological data in Kosovo and investigation and analysis of 
archived records outside Kosovo

•	 Paper on options for CO2 capture at proposed KRPP facility
•	 Training and thematic workshops for key stakeholders and study tour to raise awareness among stakeholders

Maghreb: Algeria, 
Morocco, and 
Tunisia (0.4)

•	 Assessment of institutional capacity (in both public and private sectors) to implement CCS activities in the region
•	 Identification of barriers that may inhibit the implementation of CCS activities and recommendations to overcome them
•	 Recommendations for capacity-building activities to enhance ability to implement CCS activities in the three countries, possibly through 

regional initiatives
•	 Dissemination of findings and recommendations through at least one regional workshop and possibly country workshops and targeted 

meetings

(continued)
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the costs of CO2 capture, transport, and storage; (iii) informing the 
public; and (iv) enhancing in-country knowledge and skills related to 
CCS.

In South Africa, the trust fund will support two pilot CCS projects 
that will serve as a proof of concept and enable implementation of 
subsequent stages of the South African CCS Road Map. Two potential 
CCS storage sites will be identified, and subsequent field exploration 
will be carried out to make the final site selections prior to procure-
ment and construction. A pilot capture unit may be installed at an 
existing coal-fired power plant. Activities to build local technical 
capacity to undertake, evaluate, and regulate CCS projects will also 
be funded.

In Mexico, the trust fund will support the selection, design, 
procurement, construction, and operation of a pilot capture plant at a 
site that has yet to be selected.

The World Bank established a framework to govern its engage-
ment in CCS in its 2013 Energy Directions Paper, which envisages 
support for projects that offer strategic potential and positive global 
effects, offsetting their high cost and risk. Under the framework, the 
Bank will consider support for CCS in greenfield coal-fired power 
plants and in coal-fired power plants undergoing rehabilitation to 
increase their efficiency.

Table 1. �Continued

Mexico (1.3) •	 Drafting of roadmap based on pilot plant developments by Pemex and CFE
•	 Study of feasibility of CO2 capture pilot plant to build on work by CFE and Pemex
•	 Assessment of Pemex enhanced oil recovery site for storage purposes; recommendation of monitoring requirements
•	 Review of existing laws and regulations applicable to enhanced oil recovery and CO2 storage; recommendation of whether to modify 

existing legal provisions or implement new ones
•	 Capacity building activities including workshops, study tours, and participation in university programs on CCS
•	 Public engagement at national and local levels with help from advisory panel of communication experts

South Africa 
(1.35)

•	 Building of regulatory and policy framework that includes CCS under the current legislative regime to enable implementation of Pilot 
CO2 Storage Project and encourage development of CCS operations in South Africa

•	 Development of industrial CCS roadmap, including an assessment of capture technologies suitable for industrial applications, related 
cost assessments, and matching of emission sources with potential sinks

•	 Training of at least 25 representatives of Department of Energy and other stakeholders
•	 Thematic workshops to discuss technical and related issues surrounding CCS, exchange views with stakeholders on concerns and 

issues, and disseminate information
•	 Site visit to CCS operation or test injection site
•	 Public engagement plans, one national and one local, for the Pilot CO2 Storage Project

“In South Africa, the trust 

fund will support two pilot 

CCS projects that will serve 

as a proof of concept and 

enable implementation of 

subsequent stages of the 

South African CCS Road 

Map.”
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THE BOTTOM LINE

where does the region stand 

on the quest for sustainable 

energy for all? in 2010, eaP 

had an electrification rate of 

95 percent, and 52 percent 

of the population had access 

to nonsolid fuel for cooking. 

consumption of renewable 

energy decreased overall 

between 1990 and 2010, though 

modern forms grew rapidly. 

energy intensity levels are high 

but declining rapidly. overall 

trends are positive, but bold 

policy measures will be required 

to sustain progress.
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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 
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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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the population has access 
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of renewables in energy 
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again and whether recent rates 

of decline in energy intensity 
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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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