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IPCC 5.  
assessment RePoRt

WoRkIng gRouP 3 
Mitigation of cliMate change
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“mitigation” is a human intervention to reduce the  
sources or enhance the sinks of greenhouse gases.

Contribution of the Working Group III for IPCC’s Fifth Assessment report examines the 
results of scientific research about mitigation, with a special attention on how knowledge 
has evolved since the Fourth Assessment Report (AR4) published in 2007. Throughout, 
the focus is on the implications of its findings for policy, without being prescriptive about the 
policies that governments should adopt. The report does not recommend any particular 
option for mitigation.
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since 1850 global carbon dioxide emissions have increased substantially.

HIstoRICal emIssIons

Gt/yr = gigatonnes (billion tonnes) per year
OECD = the Organisation for Economic Co-operation and Development
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Historically, oeCD-1990 countries have been responsible for the 
majority of greenhouse gases. Other countries, particularly in Asia, have 
increased their emissions in recent years along with changes in the world 
economy. Emissions from non-OECD-1990 countries are projected to increase. 
However, per capita emissions are projected to remain higher in the OECD 
countries than in the non-OECD countries up to the year 2100. 

emIssIons by RegIon
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global greenhouse gas emissions have increased in nearly all sectors. 
Contrary to the other sectors, emissions from the agriculture, forestry and 
other land use (AFOLU) sector have decreased, as more and more countries 
are adopting forest protection policies and because improved crop yields in 
agriculture decrease the need to convert natural forests into croplands.  

emIssIons PeR seCtoR

Gt/yr = gigatonnes (billion tonnes) per year, CO2-eqv. = CO2 equivalents
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global and Finnish greenhouse gas emissions per sector

emIssIons PeR seCtoR
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CuRRent emIssIon ReDuCtIon PleDges

Current pledges to reduce greenhouse gas emissions  (so-called Cancun pledges) 
are not high enough to keep the average global temperature rise below 2 degrees 
Celsius by 2100.
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mItIgatIon PotentIal

The ability to reduce emissions varies between sectors. In some sectors 
mitigation is cheaper than in others. In order to reach low emissions levels, 
mitigation measures are needed in all sectors. In addition to carbon dioxide 
(CO2), the most important greenhouse gases are methane (CH4), and nitrous 
oxide (N2O). 

Projected greenhouse gas emissions (low emissions scenario)  
in 2050 compared to 2010 in different sectors. 
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eneRgy suPPly seCtoR

The energy supply sector is the largest contributor to global greenhouse gas emissions, 
with an increasing demand for energy services and a growing share of coal in the global 
fuel mix contributing most to the increasing trend of its emissions.  Decarbonizing 
(i.e. reducing the carbon intensity of) electricity generation is a key to cost-efficient 
mitigation strategies. Cost and performance of renewable energy technologies have 
developed a lot during the past years. However, as many of them still need indirect or 
direct support in order for their market shares to increase, additional enabling policies 
are needed to enhance their integration in the future energy systems. 

PRojeCteD InCRease In global CaRbon DIoxIDe 

emIssIons oF tHe eneRgy suPPly seCtoR by 2050  

WItHout aDDItIonal mItIgatIon measuRes
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eneRgy seCtoR

* Biomass refers to dedicated energy plants and crop residues. 

** CCS oxyfuel = carbon capture and storage with the oxyfuel method.

Renewable energy sources offer an efficient way to substantially reduce greenhouse gas 
emissions. However, cost is one of the main factors limiting the wide-spread application 
of the new energy technologies. While the cost of some low-carbon energy technologies 
(such as hydropower and geothermal energy) is already close to that of fossil fuels, many 
others are still much more expensive. 
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buIlDIng seCtoR

The building sector was responsible for 32% final energy use and 8.8 GtCO2 
emissions in 2010. If current trends continue, energy demand is projected to 
approximately double and carbon dioxide emissions to increase by 50-150% by mid-
century. This energy demand growth results from improvements in wealth, lifestyle, 
access to modern energy services and adequate housing, and urbanisation. For new 
buildings, the adoption of very low energy building codes is an important mitigation 
measure. In existing buildings, savings of 50-90% in the heating/cooling energy use 
have been achieved through retrofits. 

PRojeCteD InCRease In global CaRbon DIoxIDe 

emIssIons oF tHe buIlDIng seCtoR by 2050  

WItHout aDDItIonal mItIgatIon measuRes
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buIlDIng seCtoR
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agRICultuRe, FoRestRy anD otHeR lanD use

Net annual baseline carbon dioxide emissions from agriculture, forestry and other land 
use are projected to decline over time, with emissions potentially less than half of the 
2010 level by 2050 due to technological change, and declining rates of agricultural 
area expansion resulting from slowing down of population growth. The agriculture, 
forestry and other land use sector is an important part of the mitigation scenarios. 
Large-scale bioenergy deployment or carbon sequestration are examples of these 
mitigation options. However, there are potential implications for e.g. biodiversity and 
food security, which need to be taken into consideration. 

PRojeCteD DeCRease In Co2  emIssIons by 2050 

WItHout aDDItIonal mItIgatIon measuRes
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agRICultuRe, FoRestRy anD otHeR lanD use seCtoR
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tRansPoRt seCtoR

According to the scenarios, demand for passenger transport will almost triple and 
freight transport will double by 2050. Without additional mitigation efforts, carbon 
dioxide emissions of the sector are projected to double by the same year. In the short 
term it is possible to reduce sector’s energy demand by 30-50% compared to baseline 
by adopting more energy-efficient vehicle and engine technologies. In the long 
term, reductions in emissions of 20-50% can be achieved through integrated urban 
planning, development of public transportation and more compact urban form that 
supports walking and cycling. 

DemanD FoR PassengeR tRansPoRt 2050 DemanD FoR FReIgHt tRansPoRt 2050
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tRansPoRt seCtoR



Based on IPCC Assessment Report 5, Working Group 3. VTT Technical Research Centre of Finland & the Ministry of the Environment 34

InDustRy seCtoR

It is possible to reduce the energy intensity of the sector by as much as 25% from 
the present level by increasing the use of best available technologies especially in 
countries where they are not yet applied, and on less energy-intensive sectors. Through 
development of new technologies, additional reductions of up to 20% can be achieved. 

PRojeCteD InCRease oF global Co2 emIssIons 

WItHout aDDItIonal mItIgatIon measuRes by 2050
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InDustRy seCtoR
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Cost oF mItIgatIon
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Policies and mechanisms of international climate politics 

InteRnatIonal CooPeRatIon

•Climate change is a global problem and solving it will also require 
international cooperation.
• International cooperation in climate change mitigation has become 
more institutionally diverse during the past years.  
•The Framework Convention on Climate Change of the UN remains 
the main multilateral forum but there are also other institutions


