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This document presents the latest IEA energy and emissions data and trends in 11 world regions, based on a set of 
indicators the IEA believes are important for tracking progress towards deep decarbonisation in the energy sector. 

Indicator* Unit** What Does it measure? 

Energy 
sector 

CO2 emissions (1) Mt Energy-related CO2 emissions, including from fossil fuel 
combustion and process emissions, in million tonnes (Mt). 

 Energy Sector Carbon Intensity 
Index (ESCII) (2) 

CO2 (g)/TPES 
(MJ) 

Carbon intensity of energy supply, measured by grammes 
(g) of CO2 emissions per megajoule (MJ) of total primary 
energy supply (TPES). 

 Energy intensity (3) TPES (MJ)/GDP 
(2013 USD) Amount of energy required to generate one unit of GDP. 

Power 
sub-
sector 

Carbon intensity of electricity 
generation (4) CO2 (g)/kWh CO2 emissions per kilowatt-hour (kWh) of electricity 

output.  

 Net additions of low-carbon 
power capacity (5) MW 

Net capacity additions of low-carbon*** electricity in 
megawatts (MW), equalling gross additions minus 
retirements. 

 Percent low-carbon generation (6) % Percentage of electricity generation from low-carbon 
sources. 

*Refer to notes on back page. 
**Metrics (1) to (4) are indexed to 1990 (1990=100) in this document. 
*** “Low-carbon” denotes renewable, nuclear, and carbon capture and storage (CCS) sources. 

Energy-related carbon dioxide (CO2) emissions reached their 
highest historical levels in 2013 and are estimated to have 
stalled in 2014, a first in 40 years outside of economic recession. 

 

Energy use continued to decouple from gross domestic product 
(GDP) growth in 2014, although carbon intensity of energy 
supply has not improved in the last two-and-a-half decades. 

 

Net additions of low-carbon power capacity reached a historical 
high in 2014, driven largely by a rise in added renewable energy 
capacity. 

 

Overall, IEA analysis shows that the world is not on track to 
reach international climate and decarbonisation goals, as 
represented by the 2°C Scenario (2DS).  

 

The IEA is working to enhance the tracking of progress in energy 
sector decarbonisation, through the development of metrics 
beyond those measuring greenhouse gas (GHG) emissions. 
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WORLD 

In 2013, global energy-related CO2 emissions reached their highest-ever levels. However, 
this emissions growth is estimated to have stalled in 2014, a first in 40 years outside of 
economic recession. 

Where we are and how we got here 
• Global energy-related CO2 emissions rose to their 

highest-ever levels in 2013, rising faster than their 
average growth rate since 1990 (red line) and reaching 
levels 50% higher than those of 1990. In 2014, this 
growth is estimated to have stalled, a first in 40 years 
outside of economic recession. 

• Rising emissions were driven by growth in non-OECD 
countries, including China and India. In 2013, emissions 
declined in only two regions: OECD Europe and non-
OECD Europe. 

• Global energy supply did not become any cleaner in 
2013, with carbon intensity of energy supply 
(CO2/TPES, or ESCII) increasing slightly (yellow line). 
Furthermore, since 1990 the global energy supply has 
hardly decarbonised at all.  

• On a positive note, energy use continued to decouple 
from economic growth, with energy intensity of economic 
output (TPES/GDP) declining in 2013 (blue line) and 
further dropping in 2014 to its lowest-ever level.  

• In 2013, the global power sector produced the lowest CO2 emissions per kWh of electricity generated since 
1990, matching that of 2010. Notably, this change in power sector carbon intensity has been very small, 
declining by only 1% since 1990, although the expansion of renewables has helped drive more steady 
improvements in power sector carbon intensity over recent years.  

• In 2014, net additions of renewable capacity 
reached a historical high, despite the prices of oil and 
other fossil fuels falling sharply in many parts of the 
world. Countries (including India and Indonesia) used 
this opportunity to move ahead with the phase-out of 
fossil fuel subsidies.  

Where we need to be 
• In the IEA’s two degrees Celsius scenario (2DS),1 

reduction in carbon intensity of the energy supply 
(ESCII) overcomes the stagnation in progress of the past 
several decades to drop to one-third of today’s level by 
2050. In the power sector, carbon intensity declines to 
less than 10% of the 2013 level, with low-carbon 
sources comprising 93% of the electricity generation 
mix. These changes help bend the CO2 emissions growth 
curve reaching half of today’s emissions by mid-century.  
• IEA analysis clearly shows that across numerous 

metrics, the world is not on track to meeting the goal of 
limiting temperature rise to 2°C. 

                                                           
1 Values for 2025 and 2050 are derived from the Energy Technology Perspectives 2015 model.  
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Energy sector-wide metrics Where we are and how we got here 
• Emissions in this region 2  rose in 2013 following 

several years of emissions decline since 2007, with 
the exception of 2010 directly following the 
economic recession (red line).  

• In 2013, energy intensity did not decline (blue line), 
although energy intensity has decreased 34% since 
1990. Energy sector carbon intensity (ESCII) also 
stalled in this region in 2013 (yellow line), though 
since 1990, ESCII has declined 5% in the region. 

• In the power sector, the carbon intensity of generation 
rose slightly in 2013 (purple line). This can be 
attributed to an increased share of coal (and to a 
smaller extent, oil) in the United States and a decline 
in natural gas in the generation mix, partly driven by 
higher natural gas prices. Since 1990, power sector 
carbon intensity has declined 17%.  

• A historical high in low-carbon capacity additions is 
estimated for 2014, up from 2013 when net additions 
declined from the previous year (green bars). 
However, this reflects a substantial retirement of 
nuclear capacity as well as a drop in wind power additions in the United States in 2013 (due to uncertainty over 

extension of the production tax credit in the previous 
year), offsetting a rise in other low-carbon capacity, 
notably solar power.  
• Factors contributing to the 2013 emissions rise 

include a particularly cold winter, higher natural gas 
prices driving a shift to coal, and increased industrial 
production in the United States. In 2014, emissions 
across the region are estimated to have declined in 
2014. 
• This region has the highest CO2 per capita emissions 

of all regions (13 tonnes [t] per capita in 2013); the 
largest producer of energy-related emissions in this 
region is the United States.  

Where we need to be 
• In the 2DS, energy intensity continues its 

downward trajectory while carbon intensity of energy 
supply drops to less than one-quarter of 2013 levels by 
2050. Annual net additions of low-carbon power 
capacity more than double, while carbon intensity of 
power generation declines to near-zero by mid-century. 

n 2013, carbon intensity f power generaia

                                                           
2 For a regional breakdown of countries, consult Energy, Climate Change & Environment: 2014 Insights (Table 5.1). 

OECD AMERICAS 

After several years of CO2 emissions reductions in OECD Americas, emissions rose in 2013 
and energy intensity and carbon intensity of energy supply remained flat. 
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OECD ASIA OCEANIA 

In 2013, carbon intensity of power generation declined for the first time since 2010 in OECD 
Asia Oceania. 

Where we are and how we got here 
• In 2013, the rate of CO2 emissions growth slowed 

substantially, to rise four times more slowly than the 
average growth rate since 1990. Still, CO2 emissions 
rose to their highest-ever levels in 2013, 45% higher 
than in 1990 (red line). 

• After the region’s largest historical rise in carbon 
intensity of energy supply (ESCII) between 2010 and 
2012, due to substantial shutdown of nuclear power 
plants following the Fukushima accident in Japan, the 
ESCII decreased slightly (less than 1%) in 2013 but 
remained at its second-highest level since 1990 
(yellow line). 

• From the early 2000s, energy intensity declined, and 
reached its lowest levels since 1990 in 2013 (blue 
line). This reflects a continued decoupling of energy 
use and GDP growth. 

• In the power sector, carbon intensity of generation 
declined in 2013 from the previous year for the first 
time since 2010. This drop was seen in all countries of 
the region: Australia, Israel, Korea and New Zealand, 
with the exception of Japan, which generates half of the region’s electricity (purple line).  

• Two opposing trends in Japan were at play in 2013. First, the share of coal in the generation mix experienced its 
largest rise since 1990. Meanwhile, this increased coal share was partly offset by increases in the share of 

renewable sources in 2013, largely the result of a 
generous renewable feed-in tariff introduced in 2012.  
• In both Korea and Australia, the second- and third-

largest power producers in the region, the share of coal 
in the power generation mix declined, while those of 
natural gas and renewables rose in 2013.  
• In 2014, renewable power generation continued to 

rise in the region, led by gains in solar photovoltaic (PV) 
power and followed by hydropower and onshore wind. 
Japan accounted for 70% of the regional increase in 
total renewable generation. 
• In 2013, CO2 emissions per capita in this region 

(11 t/capita) remained second-highest in the world after 
OECD Americas. The largest producers of energy-related 
emissions in this region in 2013 were Japan and Australia. 

Where we need to be 
• In the 2DS, the decline in energy intensity 

accelerates while carbon intensity of energy supply 
drops to one-fifth of 2013 levels by 2050. Power sector 
carbon intensity drops to a mere 3% of 2013 levels, 
driven by a 95% share of low-carbon sources in the 
generation mix by mid-century. 
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OECD EUROPE 

Emissions in OECD Europe declined by the greatest percentage of all regions in 2013, and by 
the second-greatest percentage since 1990. 

Where we are and how we got here 
• In 2013, CO2 emissions in OECD Europe declined the 

most of all regions (red line). Among the largest 
emitters in the region, emissions fell in the United 
Kingdom and Italy but rose in Germany and France. 
Since 1990, OECD Europe has had the second-largest 
percentage drop in CO2 emissions, after non-OECD 
Europe.  

• This 2013 decline in emissions was driven primarily 
by a drop in the carbon intensity of energy supply 
(ESCII), the second-largest drop in ESCII since 1990 
after the decline of the 2009 economic recession 
(yellow line). Coal and oil consumption also declined 
in 2013, due in part to increased deployment of 
renewable energy and a drop in overall energy 
demand. 

• Since 1990, the ESCII in this region has dropped 14% 
– the greatest decline of all regions. The percentage 
of coal, including carbon-intensive lignite, of total 
emissions fell during this period. 

• In 2013, power sector carbon intensity declined to its 
lowest level since 1990. From 2012, the shares of hydro, solar and wind rose while that of all fossil fuels (coal, oil 
and gas) declined in the generation mix (purple line).  

• The percentage of low-carbon generation increased 
despite demand for power declining slightly in 2013, a 
consequence of sluggish economic growth and 
improvements in energy efficiency. 
• However, net low-carbon capacity additions fell in 

2013 from a peak in 2012 (green bars). Investments in 
renewable energy slowed in 2013, due to policy changes 
and uncertainties on renewable energy support in major 
economies such as Germany, Italy and France. The share of 
nuclear in the generation mix has trended downward in 
the last two decades. 
• The largest producers of energy-related emissions in 

this region in 2013 were Germany and the United 
Kingdom. 

Where we need to be 
• In the 2DS, decarbonisation trends in the energy 

sector accelerate. Power sector carbon intensity drops to 
half of 2013 levels by 2025 and plummets by 2050. Annual 
net additions of low-carbon capacity in 2025 are lower 
than those already achieved in 2012, and decline further 
by 2050.  

0

25

50

75

100

125

150

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2025 2050
2DS

CO2 ESCII (CO2/TPES) TPES/GDP

1990 = 100

Energy sector-wide metrics 

-10

0

10

20

30

40

50

60

-20%

0%

20%

40%

60%

80%

100%

120%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2025 2050

GW/yr

2DS
   

 

       

      

Electricity sub-sector metrics 

% low-carbon generation

CO2 intensity (1990=100%)

Net additions of low-carbon capacity (right axis)

Net additions of renewable capacity (right axis)



 

 7 © OECD/IEA, 2015 

CHINA  

China's net low-carbon power capacity additions comprised almost half of global net 
additions in 2013 and 2014. 

Where we are and how we got here 
• China is the world’s largest-emitting country. In 2013, 

China’s CO2 emissions rose by 5%, below the average 
rate of the previous decade (red line). China’s CO2 
emissions have increased by over 300% since 1990, the 
highest increase of any region. Per capita emissions in 
2013 were almost 50% above the global average, 
though still half that of OECD Americas.  

• China has had the most carbon-intensive energy supply 
of all regions for the past two decades due to its high 
dependence on coal. Since 1990, the ESCII has increased 
by 18% (yellow line), the second-greatest rise after 
India.  

• Since 1990, China’s energy intensity has declined the most 
of all regions by far, to 40% of its 1990 level, an 
improvement close to double that achieved globally (blue 
line). Despite this, in 2013 China still had the second most 
energy-intensive economy of any region, after non-OECD 
Europe and Eurasia. 

• Coal has comprised around three-quarters of the generation mix in the power sector since 1990. Of all regions, China 
has the most coal-dependent power sector, with coal comprising 76% of the generation mix in 2013.  

• Renewable energy deployment is taking place at an 
impressive pace in China. In 2013, the region had its 
greatest net additions of low-carbon capacity by far the 
most of any region in terms of both renewable and 
nuclear net additions (green and yellow bars). Total low-
carbon additions comprised over half of those globally 
in 2013 and exceeded global low-carbon capacity added 
in 2007.  
• In 2014, renewable power generation rose further 

in China, to comprise 25% of global renewable 
electricity output. 

Where we need to be 
• In the 2DS, China’s CO2 emissions peak before 2025 

and decrease to one-third of 2013 levels by 2050. 
Energy intensity continues its downward trend and net 
additions of low-carbon capacity continue at their 
impressive 2013 rate towards 2025 and 2050. China 
leads in net additions of nuclear and carbon capture and 
storage (CCS) capacity in 2025, though is overtaken by 
India by 2050.  
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REGIONAL COMPARISONS ON KEY INDICATORS 
While region-specific analysis provides insight into the energy and emissions trends and their drivers in a particular 
region, interregional comparison can show how the energy trajectories and current situations of specific regions 
compare. This section compares different world regions on four metrics: CO2 emissions, carbon intensity of energy 
supply (CO2/TPES), CO2 emissions per capita and energy intensity (TPES/GDP). 

CO2 emissions: Contributions over time 

 

• In 2013, CO2 emissions of non-OECD regions accounted for the majority of global emissions (61%) with China 
alone representing 28%. In 1990, OECD regions produced 55% of global CO2 emissions, but since 2005 non-
OECD have produced the majority of global emissions. 

• Since 1990, two regions – non-OECD Europe and Eurasia, and OECD Europe – have decreased their CO2 
emissions. China’s emissions have increased the most proportionally. 
 

Carbon intensity of energy supply (ESCII, CO2/TPES) 

 

• In 2013, India’s carbon intensity of energy supply converged with that of the Middle East. In 1990, India’s 
ESCII was 30% below that of the Middle East. 

• Since 1990, the ESCII has improved in four world regions only (not all shown): OECD Europe, non-OECD 
Europe and Eurasia, the Middle East and OECD Americas. ESCII in OECD Asia Oceania declined slightly up to 
2011, at which point it rose significantly due to the shutdown of substantial nuclear generation in Japan.  

0

5

10

15

20

25

30

35

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Gt
CO

2

China

OECD Americas

OECD Europe

Non-OECD Europe and Eurasia

OECD Asia Oceania

Asia excluding China and India

India

Middle East

Non-OECD Americas

Africa

*Regions ordered based on 2013 CO2 emissions

0

0.5

1

1.5

2

2.5

3

3.5

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

tCO
2/
toe

China

OECD Asia Oceania

Middle East

India

OECD Americas

Africa



 

 9 © OECD/IEA, 2015 

 

CO2 emissions per capita 

 

• CO2 emissions per capita of China and OECD Europe have converged to their closest levels in history (China: 
6.7 tCO2/capita; OECD Europe: 6.8 tCO2/capita), yet China’s carbon intensity of GDP (CO2/GDP) remains 
almost three times higher than that of OECD Europe. 

• OECD Americas continues to have the highest CO2 emissions per capita of all regions, and Africa the lowest.  
• In 2013, a global average of 4.5 tCO2/capita was emitted across all regions. 

Energy Intensity (TPES/GDP) 

  

• At the global level, energy intensity has declined every year since 1990 with the exception of 2010. 
• China’s energy intensity has decreased the most of all regions since 1990. The Middle East was the only 

region to increase its energy intensity during this period, although the level has remained relatively constant 
since the mid-1990s.  

• In 2007, OECD Europe surpassed non-OECD Americas to become the least energy-intensive region. In 2013, 
non-OECD Europe was the world’s most energy-intensive region. 
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INDIA  

Since 1990, India has had the greatest increase in carbon intensity of energy supply (ESCII) 
but also the second-greatest decline in energy intensity of all regions. 

Where we are and how we got here 
• In 2013, India was the third-largest country emitter 

in the world after China and the United States. Since 
1990, CO2 emissions increased by over 250% – the 
greatest percentage of any region except China (red 
line). In 1990, India had the lowest emissions of all 
regions,3 then outpaced the emissions growth of 
three other regions to become the fourth-lowest 
emitting region by 2013. Meanwhile, per capita 
emissions are the second-lowest of all regions, after 
Africa. 

• In 2013, this region had experienced the greatest 
increase in ESCII of all regions since 1990 (rising 38%) 
(yellow line), driven by an increasing share of coal in 
India’s total primary energy supply. In 2013 alone, 
coal consumption rose by 12%.  

• India’s energy demand is rising rapidly, although not 
as quickly as GDP, indicating a decoupling of energy 
use and economic growth. Since 1990, India has 
experienced the second-greatest decline in energy 
intensity of all regions after China, dropping 39% 
(blue line).  

• Energy access remains a substantial challenge in India and its electricity sector relies heavily on low-cost coal. 
Progress has been made in expanding electricity access, but with coal used to fuel rapidly growing electricity 

demand. In absolute terms, five times more coal was used 
for electricity generation in 2013 than in 1990. The share 
of coal in the generation mix also reached its highest 
point in 2013 (73%). 
• Although low-carbon electricity generation has 

almost tripled since 1990, its total share in the generation 
mix has in fact declined, mainly due to the drop in the 
share of hydropower, which in 2013 was only about half 
that of 1990 (grey line). The relatively slow pace of 
hydropower development compared with thermal power 
may be attributed to a number of factors, including 
environmental, technical and land acquisition issues. 

Where we need to be 
• In the 2DS, India maintains its rate of decoupling 

between economic growth from energy use. Emissions 
continue to rise in the short to medium term, then 
decline to 70% of 2013 levels by 2050. The share of low-
carbon generation rises substantially, reaching 95% by 
mid-century. CCS and nuclear technologies comprise an 
increasingly larger share of net capacity additions in 2050.  

                                                           
3 India is one of two countries in this document also referred to as a region; China is the other. 

Energy sector-wide metrics 
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ASIA (EXCLUDING CHINA AND INDIA) 

In 2013, Asia (excluding China and India) achieved the third-lowest energy intensity of all 
regions, while carbon intensity of energy supply (ESCII) rose to its second-highest level since 
1990. 

Where we are and how we got here 
• In 2013, CO2 emissions increased 3%, the same rate 

as in 2012, although this represents a slightly lower 
growth rate than the historical average since 1990 
(red line). Nonetheless, CO2 emissions have 
consistently risen in this region and only in 2009 with 
the economic recession did emissions decline (by less 
than 1%). The majority of CO2 emissions in this region 
comes from combustion of oil (41%) and coal (35%). 

• Opposing drivers of CO2 trends are at play, with 
carbon intensity of energy supply (ESCII) rising while 
energy intensity (TPES/GDP) drops. 

• In 2013, energy intensity improved more than the 
historical average, achieving the third-lowest energy 
intensity of all regions (blue line). Meanwhile, the 
region’s GDP growth was the third-largest in the 
world since 1990, after China and India, reflecting 
strong economic growth without a commensurate 
growth in energy use.  

• Nonetheless, carbon emissions have been increasing 
due to a rise in the carbon intensity of the energy 

supply (ESCII), which in 2013 reached its second-
highest level since 1990 (yellow line). This was due to 
a rising contribution of coal and declining contribution 
of oil to CO2 emissions. Since 1990, the ESCII has risen 
14%, the second-largest increase after that of India.  
• In 2013, net additions of low-carbon capacity 

declined by about 1 GW (green bars) from the 
previous year, largely due to a reduction in added 
hydropower capacity in the region. 
• Carbon intensity of the power sector, however, 

fell in 2013 to its lowest level since 2007. A rise in the 
share of natural gas displaced more carbon-intensive 
fuels such as oil, contributing to this drop (purple line). 

Where we need to be 
• In the 2DS, the ESCII drops to 1992 levels by 2025 

and is cut in half by 2050. Low-carbon electricity 
ramps up significantly, reaching 80% of the generation 
mix by mid-century. Net additions of low-carbon 
power rise four-fold by 2025, and five-fold by 2050.  
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NON-OECD AMERICAS 

The share of hydropower in the non-OECD Americas power sector was the lowest ever in 
2013 due to drought conditions, and the region became the most fossil fuel-dependent it 
had been since 1990. 

Where we are and how we got here 
• After a substantial increase in CO2 emissions in 

2012, emissions growth slowed in 2013 to a rate 
below the average since 1990 (red line). Since 1990, 
emissions have more than doubled. 

• In 2013, carbon intensity of energy supply (ESCII) 
remained stable, with the rise in primary energy 
supply of natural gas and oil partly offset by a rise in 
biofuel consumption (yellow line). In 2011 and 2012, 
the region’s greatest two-year rise in ESCII in over a 
decade occurred, resulting from an increased 
dependence on fossil fuel imports (particularly gas) 
to meet rapidly growing demand in the absence of 
domestic refining capacity and reduced hydropower 
production due to drought conditions in the region. 

• Within the power sector, carbon intensity 
(CO2 /kWh) rose in 2013 by the second-highest 
percentage since 1990, as drought conditions 
continued to reduce the share of hydropower and 
fossil fuels filled supply gaps (purple line). In 2013, 
hydropower contributed its lowest share since 1990, 
down to 58% of the electricity generation mix – a 14% smaller share than in 1990. In 2013, the region’s power 
sector was the most fossil fuel-dependent since 1990, with natural gas and coal individually having the highest 
shares in the generation mix (grey line). 

• Nonetheless, this region has the cleanest power 
supply of all regions by far, producing less than half the 
carbon emissions per kWh generated than the global 
average.  
• In 2014, hydropower production continued to 

decline as a result of persistent drought conditions. 
However, renewable generation remained stable due to 
a doubling of onshore wind generation, which offset 
lower hydropower output. 
• Brazil was the region’s largest emitter in 2013, 

accounting for 40% of the region’s energy-related 
emissions. 

Where we need to be 
• In the 2DS, CO2 emissions level off and 

subsequently decrease to approximately half of 2013 
levels by 2050. The power sector becomes nearly non-
emitting, with 98% of generation coming from low-
carbon sources.  
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Where we are and how we got here 
• CO2 emissions declined by 1% in 2013 (red line) and 

since 1990 have dropped 34%. This region has the 
fourth-highest CO2 emissions and CO2 emissions per 
capita among all regions. The Russian Federation 
alone (the region’s largest emitter) accounted for 5% 
of global emissions. 

• Carbon intensity of energy supply (ESCII) increased 
slightly (by less than 1%) in 2013 (yellow line). This 
followed the largest decline (13%) since 1990, in 2012.  

• Following a slight increase in 2010 and 2011, energy 
intensity in the region declined in 2012 and 2013 
(blue line). Nonetheless, energy intensity in this 
region remains the highest in the world. From 1998 to 
2005 energy intensity declined 29%, while from 2006 
to 2013 it fell at half the rate (14%).  

• The Russian Federation holds among the world’s 
largest fossil fuel resources and its economy is highly 
dependent on hydrocarbons, which account for over 
half of federal budget revenues. Its economy remains 
comparatively inefficient, with twice as much energy 
supplied per unit of GDP as in IEA member countries, on average. 

• Carbon intensity of power generation declined in 
2013 (purple line) as the percentage of low-carbon 
generation rose (grey line). Increased hydropower 
production and lower electricity demand contributed to a 
decline in coal’s share in the power sector.  
• In 2014, the region added around 2.3 GW of new 

renewable power capacity, lower than in both 2012 and 
2013.  
• For the first time since 2009, the region’s total energy 

supplied (TPES) dropped in 2013, associated with a decline 
in coal supplied. This was the only region other than OECD 
Europe to experience a drop in TPES in 2013. 

Where we need to be 
In the 2DS, CO2 emissions decline to 20% of 1990 levels by 
2050. The ESCII continues to drop to 2025, reaching a 
quarter of its 2013 level by 2050. In the power sector, 
carbon intensity remains level until 2025, followed by a 
sharp drop to less than 10% of 2013 levels as low-carbon 
sources comprise 97% of the generation mix by 
mid-century.  
 

NON-OECD EUROPE AND EURASIA 

Non-OECD Europe was one of only two regions to experience an emissions decline in 2013 
(the other being OECD Europe). 

0

25

50

75

100

125

150

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2025 2050
2DS

CO2 ESCII (CO2/TPES) TPES/GDP

1990 = 100

-5

0

5

10

15

20

25

30

-20%

0%

20%

40%

60%

80%

100%

120%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2025 2050

GW/yr

2DS
   

 

       

      

Energy sector-wide metrics 

Electricity sub-sector metrics 

% low-carbon generation

CO2 intensity (1990=100%)

Net additions of low-carbon capacity (right axis)

Net additions of renewable capacity (right axis)



 

 14 © OECD/IEA, 2015 

MIDDLE EAST 

All regions except the Middle East have improved their energy and carbon intensity since 
1990. 

 Where we are and how we got here 
• With economic and population growth, emissions 

have risen three-fold in the Middle East since 1990 – 
the third-largest increase after China and India during 
this period (red line). Carbon intensity of energy 
supply (ESCII) (yellow line) has remained relatively 
unchanged over the last two decades. 

• The Middle East is the only region not to have 
lowered its energy intensity (TPES/GDP) since 1990; 
on the contrary, it had risen 20% by 2013. This lack of 
decoupling of energy use from economic growth 
reflects the continued energy dependence of 
economic growth, and has resulted in emissions 
levels rising in proportion with population growth. 

• The power sector as a whole is more dependent on 
fossil fuels than in any other region, with 97% of 
electricity generation derived from fossil fuels, 
primarily oil and gas (grey line). The region’s power 
sector is the world’s third most carbon-intensive 
behind China and India, which each are more 
dependent on coal.  

• Nonetheless, power sector carbon intensity improved 
slightly in 2013, reaching its lowest level since 2007 due to 
the increased share of natural gas in the generation mix 
(purple line). The share of gas in the generation mix rose, 
while that of oil declined. 
• Notably, per capita GDP remained essentially flat in this 

region in 2012 and 2013, while emissions continued to rise. 
Except for OECD Europe, this region had the lowest per capita 
GDP growth rate during this time period . 
• In 2013, Iran and Saudi Arabia were the region’s largest 

producers of energy-related emissions. 

Where we need to be 
• In the 2DS, CO2 emissions level off by 2025 and drop 

dramatically through to 2050, driven by both a steep decline 
in energy intensity of the economy and in carbon intensity of 
energy supply. Net low-carbon capacity additions, which have 
consistently been the lowest among all regions, rise 
dramatically by mid-century to reach levels 17 times those of 
2013 (green bars). 

Electricity sub-sector metrics 
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AFRICA 

Africa has by far the lowest-emitting energy supply due to its dependence on bioenergy, 
although the traditional use of solid biomass in this region is also associated with negative 
economic, social and environmental impacts. 

Where we are and how we got here 
• In 2013, CO2 emissions grew at under one-third the 

2012 rate  (red line). Carbon intensity of energy 
supply (ESCII) remained stable (yellow line) while 
energy intensity continued to drop modestly (2%) 
(blue line). This region, however, remains the third 
most energy-intensive after non-OECD Europe and 
Eurasia, and China. 

• Since 1990, Africa has had by far the lowest-
emitting energy supply (ie. the lowest ESCII) of all 
regions. However, this is largely due to a strong 
dependence on traditional biomass in the 
residential sector (for cooking and heating), which 
can have negative health and economic 
consequences including indoor air pollution and 
increased pressure on forest stock.  

• In the power sector, however, carbon intensity was 
above the global average in 2013 due to 
dependence on fossil fuels and low-efficiency 
generation technologies. Even so, the share of coal 
declined in the generation mix since 1990 to its 
lowest-ever level while that of gas has risen to its highest, contributing to a drop in carbon intensity of 
generation. 

• Low-carbon power capacity overall has grown more substantially in recent years. Average annual net additions 
of low-carbon capacity in 2009-13 were over four times greater than those in 2004-08. In 2012, this region 

added the lowest amount of renewable capacity of all 
regions, though in 2013 its net additions surpassed 
those of the Middle East.  
• Electricity access remains a substantial challenge, 

with electricity access rates highly variable across the 
continent. In North Africa, 99% of the population had 
access to electricity in 2012. In Sub-Saharan Africa 
access ranged from less than 3% in parts of Central 
Africa to 85% in South Africa, averaging 32% across 
the region. 
• This region produces the lowest CO2 emissions 

per capita (1 t/capita in 2013), four times lower than 
the global average. 

Where we need to be 
• In the 2DS, emissions continue to rise in the 

short and medium term, but fall to 1990 levels by 
2050. Carbon intensity of power supply drops to near-
zero, while net additions of low-carbon electricity 
(comprised mostly of renewables) rise substantially to 
ten times those of 2013 by mid-century. 

Electricity sub-sector metrics 
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Tracking progress: What more should be done? 

 

 

 Tracking progress in the transition to low-carbon energy systems, including action 
taken through countries’ Nationally Determined Contributions (NDCs), is necessary to 
focus attention on the steps needed today to achieve both short- and long-term 
climate goals. 
 

 United Nations climate agreements have so far focused tracking efforts on 
greenhouse gases: while this is critical, tracking greenhouse gas targets alone cannot 
reveal whether change is occurring rapidly enough in underlying energy 
infrastructure. 
 

 This document has presented some metrics which the IEA believes are important in 
tracking energy sector decarbonisation. However, an even wider suite of energy 
metrics should be used to inform the international climate policy process and the 
development of national action plans. These include tracking renewable energy 
deployment, energy efficiency improvements and low-carbon investments.  
 

 The IEA aims to contribute to the development and implementation of such metrics 
moving forward. 

 

Notes from page 2: (1) Calculated based on the methodology of the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006 GLs), whereas the IEA 
has previously used the Revised 1996 IPCC Guidelines. For a fuller description of the impact of changing methodologies on IEA estimates, please consult CO2 
Emissions from Fuel Combustion (2015). In this document only, CO2 emissions from fuel combustion include international marine and aviation bunkers. (2) TPES 
is derived from the IEA Energy Balances (converted into MJ). In this document, TPES has been corrected to include international marine and aviation bunkers. (3) 
The GDP purchasing power parity (PPP) data have been compiled for individual countries at market prices in local currency and annual rates. These data have 
been scaled up/down to the price levels of 2013 and then converted to USD using the yearly average 2013 PPPs. (4) Calculated using CO2 emissions from 
generation of electricity divided by output of electricity. CO2 emissions include emissions from fossil fuels, industrial waste and non-renewable municipal waste 
that are consumed for electricity generation and the output includes electricity generated from all fossil and non-fossil sources (excluding pumped hydro), 
including electricity from combined heat and power (CHP) plants. (5) Low-carbon denotes renewable sources (bioenergy, hydropower including pumped storage, 
onshore and offshore wind, solar PV, concentrated solar power [CSP], geothermal and ocean technologies) plus nuclear and CCS sources. Net renewable capacity 
numbers are from the Medium-Term Renewable Energy Market Report 2015. (6) Calculated as a percentage of gross low-carbon electricity generation per year, 
to total gross electricity generation. 

Contact: 
Environment and Climate Change Unit 

Directorate of Sustainable Energy Policy and Technology 
International Energy Agency 
Telephone: 33 1 40 57 66 08 

 
This publication reflects the views of the IEA Secretariat but does not necessarily reflect those of individual IEA member countries. The IEA makes no 
representation or warranty, expressed or implied, in respect of the publication’s contents (including its completeness or accuracy) and shall not be 

responsible for any use of, or reliance on, the publication. Unless otherwise indicated, all material presented in figures and tables is derived from IEA data 
and analysis. 

Printed in France by IEA, December 2015 
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