
 
 

Highlights from 
Climate Change 2007:  

Mitigation of Climate Change 
Summary for Policy Makers  

Contribution of Working Group III to the  
Fourth Assessment Report of the Intergovernmental Panel on Climate Change  

 
 The Working Group III contribution to the IPCC Fourth Assessment Report (AR4) focuses on 

new literature on the scientific, technological, environmental, economic and social aspects of 
mitigation of climate change.1 The summary for policymakers, released on May 4, 2007, is 
organized into five sections: 

• Greenhouse gas (GHG) emission trends;  
• Mitigation in the short and medium term across different economic sectors (until 2030);  
• Mitigation in the long-term (beyond 2030);  
• Policies, measures and instruments to mitigate climate change; and  
• Sustainable development and climate change mitigation.  

 
Key findings of the report are outlined below. Information on the following pages is quoted or 
paraphrased from the Summary for Policymakers for Working Group III of the AR4. The 
original document is available at http://www.ipcc.ch/SPM040507.pdf. 
  
GREENHOUSE GAS EMISSION TRENDS  

 Global greenhouse gas (GHG) emissions have grown since pre-industrial times, with an 
increase of 70% between 1970 and 2004 (high agreement, much evidence).  
• The largest growth in global GHG emissions between 1970 and 2004 has come from the 

energy supply sector (an increase of 145%). The growth in direct emissions in this period 
from transport was 120%, industry 65% and land use, land use change, and forestry 
(LULUCF) 40%. Between 1970 and 1990 direct emissions from agriculture grew by 27% 
and from buildings by 26%, and the latter remained at approximately at 1990 levels 
thereafter. However, the buildings sector has a high level of electricity use and hence the 
total of direct and indirect emissions in this sector is much higher (75%) than direct 
emissions. 

• The effect on global emissions of the decrease in global energy intensity (-33%) during 
1970 to 2004 has been smaller than the combined effect of global income growth (77 %) 
and global population growth (69%); both drivers of increasing energy-related CO2 
emissions. The long-term trend of a declining carbon intensity of energy supply reversed 
after 2000. Differences in terms of per capita income, per capita emissions, and energy 
intensity among countries remain significant. In 2004 UNFCCC Annex I countries held a 

                                                 
1 Published since the 2001 IPCC Third Assessment Report (TAR); the 2005 Special Report on CO2 Capture and 
Storage (SRCCS); and the 2005 Special Report on Safeguarding the Ozone Layer and the Global Climate System 
(SROC). 
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20% share in world population, produced 57% of world Gross Domestic Product based 
on Purchasing Power Parity (GDPppp) 

and accounted for 46% of global GHG emissions.  
• A range of policies, including those on climate change, energy security, and sustainable 

development, have been effective in reducing GHG emissions in different sectors and 
many countries. The scale of such measures, however, has not yet been large enough to 
counteract the global growth in emissions. 

  
 With current climate change mitigation policies and related sustainable development 

practices, global GHG emissions will continue to grow over the next few decades (high 
agreement, much evidence).  
• The SRES (non-mitigation) scenarios project an increase of baseline global GHG 

emissions by a range of 9.7 GtCO2-eq to 36.7 GtCO2-eq (25-90%) between 2000 and 
2030. In these scenarios, fossil fuels are projected to maintain their dominant position in 
the global energy mix to 2030 and beyond. Hence CO2 emissions between 2000 and 2030 
from energy use are projected to grow 45 to 110% over that period. Two thirds to three 
quarters of this increase in energy CO2 emissions is projected to come from non-Annex I 
regions, with their average per capita energy CO2 emissions being projected to remain 
substantially lower (2.8-5.1 t CO2/cap) than those in Annex I regions (9.6-15.1 t CO2/cap) 
by 2030. According to SRES scenarios, their economies are projected to have a lower 
energy use per unit of GDP (6.2 – 9.9 MJ/US$ GDP) than that of non-Annex I countries 
(11.0 – 21.6 MJ/US$ GDP).  

 
 Baseline emissions scenarios published since SRES, are comparable in range to those 

presented in the IPCC Special Report on Emission Scenarios (SRES) (25- 135 GtCO2-
eq/yr in 2100) (high agreement, much evidence).  
• Studies since SRES used lower values for some drivers for emissions, notably population 

projections. However, for those studies incorporating these new population projections, 
changes in other drivers, such as economic growth, resulted in little change in overall 
emission levels. Economic growth projections for Africa, Latin America and the Middle 
East to 2030 in post-SRES baseline scenarios are lower than in SRES, but this has only 
minor effects on global economic growth and overall emissions . 

• Representation of aerosol and aerosol precursor emissions, including sulfur dioxide, black 
carbon, and organic carbon, which have a net cooling effect has improved. Generally, 
they are projected to be lower than reported in SRES.  

 
MITIGATION IN THE SHORT AND MEDIUM TERM (UNTIL 2030)  

 Both bottom-up and top-down studies indicate that there is substantial economic 
potential for the mitigation of global GHG emissions over the coming decades that 
could offset the projected growth of global emissions or reduce emissions below current 
levels (high agreement, much evidence). 
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Figure Notes:  
1. The ranges for global economic potentials as assessed in each sector are shown by vertical lines. The ranges are 
based on end-use allocations of emissions, meaning that emissions of electricity use are counted towards the end-use 
sectors and not to the energy supply sector.  
2. The estimated potentials have been constrained by the availability of studies particularly at high carbon price levels.  
3. Sectors used different baselines. For industry the SRES B2 baseline was taken, for energy supply and transport the 
WEO 2004 baseline was used; the building sector is based on a baseline in between SRES B2 and A1B; for waste, 
SRES A1B driving forces were used to construct a waste specific baseline, agriculture and forestry used baselines that 
mostly used B2 driving forces.  
4. Only global totals for transport are shown because international aviation is included.  
5. Categories excluded are: non-CO2 emissions in buildings and transport, part of material efficiency options, heat 
production and cogeneration in energy supply, heavy duty vehicles, shipping and high-occupancy passenger transport, 
most high-cost options for buildings, wastewater treatment, emission reduction from coal mines and gas pipelines, 
fluorinated gases from energy supply and transport. The underestimation of the total economic potential from these 
emissions is of the order of 10-15%.  
 

  In 2030 macro-economic costs for multi-gas mitigation, consistent with 
emissions trajectories towards stabilization between 445 and 710 ppm CO2-eq, 
are estimated at between a 3% decrease of global GDP and a small increase, 
compared to the baseline. However, regional costs may differ significantly from 
global averages (high agreement, medium evidence).  

 
Table SPM 4. Estimated global macro-economic costs in 2030 for least-cost trajectories 
towards different long-term stabilization levels 
Stabilization levels 
(ppm CO2-eq) 

Median Range of GDP 
reduction 

GDP reduction (%) 

590-710 0.2 -0.6 – 1.2 < 0.06 
535-590 0.6 0.2 – 2.5 <0.1 
445-53522 Not available < 3 < 0.12 
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 Changes in lifestyle and behavior patterns can contribute to climate change 

mitigation across all sectors. Management practices can also have a positive role 
(high agreement, medium evidence).  

 
 While studies use different methodologies, in all analyzed world regions near-

term health co-benefits from reduced air pollution as a result of actions to 
reduce GHG emissions can be substantial and may offset a substantial fraction 
of mitigation costs (high agreement, much evidence).  

 
 Literature since TAR confirms that there may be effects from Annex I countries 

action on the global economy and global emissions, although the scale of carbon 
leakage remains uncertain (high agreement, medium evidence).  

 
 New energy infrastructure investments in developing countries, upgrades of 

energy infrastructure in industrialized countries, and policies that promote 
energy security, can, in many cases, create opportunities to achieve GHG 
emission reductions compared to baseline scenarios. Additional co-benefits are 
country-specific but often include air pollution abatement, balance of trade 
improvement, provision of modern energy services to rural areas and 
employment (high agreement, much evidence).  
• Future energy infrastructure investment decisions, expected to total over 20 

trillion US$ between now and 2030, will have long term impacts on GHG 
emissions, because of the long life-times of energy plants and other infrastructure 
capital stock. The widespread diffusion of low-carbon technologies may take 
many decades, even if early investments in these technologies are made attractive. 
Initial estimates show that returning global energy-related CO2 

emissions to 2005 
levels by 2030 would require a large shift in the pattern of investment, although 
the net additional investment required ranges from negligible to 5-10%.  

• It is often more cost-effective to invest in end-use energy efficiency improvement 
than in increasing energy supply to satisfy demand for energy services. Efficiency 
improvement has a positive effect on energy security, local and regional air 
pollution abatement, and employment.  

 
 There are multiple mitigation options in the transport sector, but their effect 

may be counteracted by growth in the sector. Mitigation options are faced with 
many barriers, such as consumer preferences and lack of policy frameworks 
(medium agreement, medium evidence).  
• Improved vehicle efficiency measures, leading to fuel savings, in many cases 

have net benefits (at least for light-duty vehicles), but the market potential is 
much lower than the economic potential due to the influence of other consumer 
considerations, such as performance and size. There is not enough information to 
assess the mitigation potential for heavy-duty vehicles. Market forces alone, 
including rising fuel costs, are therefore not expected to lead to significant 
emission reductions.  
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• Biofuels might play an important role in addressing GHG emissions in the 
transport sector, depending on their production pathway. Biofuels used as 
gasoline and diesel fuel additives/substitutes are projected to grow to 3% of total 
transport energy demand in the baseline in 2030. This could increase to about 5-
10%, depending on future oil and carbon prices, improvements in vehicle 
efficiency and the success of technologies to utilize cellulose biomass.  

 
 Energy efficiency options for new and existing buildings could considerably 

reduce CO2 
emissions with net economic benefit. Many barriers exist against 

tapping this potential, but there are also large co-benefits (high agreement, much 
evidence).  
• By 2030, about 30% of the projected GHG emissions in the building sector can be 

avoided with net economic benefit.  
 

 The economic potential in the industrial sector is predominantly located in 
energy intensive industries. Full use of available mitigation options is not being 
made in either industrialized or developing nations (high agreement, much 
evidence).  

 
 Agricultural practices collectively can make a significant contribution at low cost 

to increasing soil carbon sinks, to GHG emission reductions, and by contributing 
biomass feedstocks for energy use (medium agreement, medium evidence).  

 
 Forest-related mitigation activities can considerably reduce emissions from 

sources and increase CO2 
removals by sinks at low costs, and can be designed to 

create synergies with adaptation and sustainable development (high agreement, 
much evidence).  
• About 65% of the total mitigation potential (up to 100 US$/tCO2-eq) is located in 

the tropics and about 50% of the total could be achieved by reducing emissions 
from deforestation.  

 
 Post-consumer waste is a small contributor to global GHG emissions (<5%), but 

the waste sector can positively contribute to GHG mitigation at low cost and 
promote sustainable development (high agreement, much evidence).  

 
 Geo-engineering options, such as ocean fertilization to remove CO2 directly from 

the atmosphere, or blocking sunlight by bringing material into the upper 
atmosphere, remain largely speculative and unproven, and with the risk of 
unknown side-effects. Reliable cost estimates for these options have not been 
published (medium agreement, limited evidence).  

 
MITIGATION IN THE LONG TERM (AFTER 2030)  

 In order to stabilize the concentration of GHGs in the atmosphere, emissions 
would need to peak and decline thereafter. The lower the stabilization level, the 
more quickly this peak and decline would need to occur. Mitigation efforts over 
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the next two to three decades will have a large impact on opportunities to 
achieve lower stabilization levels (high agreement, much evidence).  

 

 
 

 The range of stabilization levels assessed can be achieved by deployment of a 
portfolio of technologies that are currently available and those that are expected 
to be commercialized in coming decades. This assumes that appropriate and 
effective incentives are in place for development, acquisition, deployment and 
diffusion of technologies and for addressing related barriers (high agreement, 
much evidence).  
• Energy efficiency plays a key role across many scenarios for most regions and 

timescales.  
• For lower stabilization levels, scenarios put more emphasis on the use of low-

carbon energy sources, such as renewable energy and nuclear power, and the use 
of CO2 

capture and storage (CCS). In these scenarios improvements of carbon 
intensity of energy supply and the whole economy need to be much faster than in 
the past.  

 
 In 2050, global average macro-economic costs for multi-gas mitigation towards 

stabilization between 710 and 445 ppm CO2-eq, are between a 1% gain to a 5.5% 
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decrease of global GDP. For specific countries and sectors, costs vary 
considerably from the global average. (high agreement, medium evidence).  

 
 Table SPM 6. Estimated global macro-economic cots in 2050 relative to the baseline for 
least-cost trajectories towards different long-term stabilization targets 
Stabilization levels 
(ppm CO2-eq) 

Median GDP 
reduction43 (%) 

Range of GDP 
reduction(%) 

Reduction of 
average annual GDP 
growth rates 
(percentage points) 

590-710 0.5 -1 – 2 < 0.05 
535-590 1.3 slightly negative – 4 <0.1 
445- 535 Not available < 5.5 < 0.12 
 

 Decision-making about the appropriate level of global mitigation over time 
involves an iterative risk management process that includes mitigation and 
adaptation, taking into account actual and avoided climate change damages, co-
benefits, sustainability, equity, and attitudes to risk. Choices about the scale and 
timing of GHG mitigation involve balancing the economic costs of more rapid 
emission reductions now against the corresponding medium-term and long-term 
climate risks of delay (high agreement, much evidence).  
• Climate sensitivity is a key uncertainty for mitigation scenarios that aim to meet a 

specific temperature level. Studies show that if climate sensitivity is high then the 
timing and level of mitigation is earlier and more stringent than when it is low.  

• Delayed emission reductions lead to investments that lock in more emission-
intensive infrastructure and development pathways. This significantly constrains 
the opportunities to achieve lower stabilization levels (as shown in Table SPM.6) 
and increases the risk of more severe climate change impacts. 

 
POLICIES, MEASURES AND INSTRUMENTS TO MITIGATE CLIMATE CHANGE  

 A wide variety of national policies and instruments are available to governments 
to create the incentives for mitigation action. Their applicability depends on 
national circumstances and an understanding of their interactions, but 
experience from implementation in various countries and sectors shows there 
are advantages and disadvantages for any given instrument (high agreement, 
much evidence).  
• All instruments can be designed well or poorly, and be stringent or lax. In 

addition, monitoring to improve implementation is an important issue for all 
instruments. General findings about the performance of policies are:  

o  Integrating climate policies in broader development policies makes 
implementation and overcoming barriers easier.  

o  Regulations and standards generally provide some certainty about emission 
levels. They may be preferable to other instruments when information or 
other barriers prevent producers and consumers from responding to price 
signals. However, they may not induce innovations and more advanced 
technologies.  
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o  Taxes and charges can set a price for carbon, but cannot guarantee a 
particular level of emissions. Literature identifies taxes as an efficient way 
of internalizing costs of GHG emissions.  

o  Tradable permits will establish a carbon price. The volume of allowed 
emissions determines their environmental effectiveness, while the allocation 
of permits has distributional consequences. Fluctuation in the price of 
carbon makes it difficult to estimate the total cost of complying with 
emission permits.  

o  Financial incentives (subsidies and tax credits) are frequently used by 
governments to stimulate the development and diffusion of new 
technologies. While economic costs are generally higher than for the 
instruments listed above, they are often critical to overcome barriers.  

o  Voluntary agreements between industry and governments are politically 
attractive, raise awareness among stakeholders, and have played a role in the 
evolution of many national policies. The majority of agreements has not 
achieved significant emissions reductions beyond business as usual. 
However, some recent agreements, in a few countries, have accelerated the 
application of best available technology and led to measurable emission 
reductions.  

o  Information instruments (e.g. awareness campaigns) may positively affect 
environmental quality by promoting informed choices and possibly 
contributing to behavioral change, however, their impact on emissions has 
not been measured yet.  

o  RD&D can stimulate technological advances, reduce costs, and enable 
progress toward stabilization.  

 
 Policies that provide a real or implicit price of carbon could create incentives for 

producers and consumers to significantly invest in low-GHG products, 
technologies and processes. Such policies could include economic instruments, 
government funding and regulation (high agreement, much evidence).  
• An effective carbon-price signal could realize significant mitigation potential in 

all sectors. 
• Modeling studies show carbon prices rising to 20 to 80 US$/tCO2-eq by 2030 and 

30 to 155 US$/tCO2-eq by 2050 are consistent with stabilization at around 550 
ppm CO2-eq by 2100. For the same stabilization level, studies since TAR that 
take into account induced technological change lower these price ranges to 5 to 65 
US$/tCO2eq in 2030 and 15 to 130 US$/tCO2-eq in 2050. 

• Most top-down, as well as some 2050 bottom-up assessments, suggest that 
real or implicit carbon prices of 20 to 50 US$/tCO2-eq, sustained or 
increased over decades, could lead to a power generation sector with low-
GHG emissions by 2050 and make many mitigation options in the end-use 
sectors economically attractive. 
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 Government support through financial contributions, tax credits, standard 
setting and market creation is important for effective technology development, 
innovation and deployment. Transfer of technology to developing countries 
depends on enabling conditions and financing (high agreement, much evidence).  

 
 Notable achievements of the UNFCCC and its Kyoto protocol are the 

establishment of a global response to the climate problem, stimulation of an 
array of national policies, the creation of an international carbon market and the 
establishment of new institutional mechanisms that may provide the foundation 
for future mitigation efforts (high agreement, much evidence).  
• The impact of the protocol’s first commitment period relative to global emissions 

is projected to be limited. Its economic impacts on participating Annex-B 
countries are projected to be smaller than presented in TAR, that showed 0.2-2% 
lower GDP in 2012 without emissions trading, and 0.1-1.1% lower GDP with 
emissions trading among Annex-B countries.  

 
 The literature identifies many options for achieving reductions of global GHG 

emissions at the international level through cooperation. It also suggests that 
successful agreements are environmentally effective, cost-effective, incorporate 
distributional considerations and equity, and are institutionally feasible (high 
agreement, much evidence).  
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SUSTAINABLE DEVELOPMENT AND CLIMATE CHANGE MITIGATION  
 Making development more sustainable by changing development paths can 

make a major contribution to climate change mitigation, but implementation 
may require resources to overcome multiple barriers. There is a growing 
understanding of the possibilities to choose and implement mitigation options in 
several sectors to realize synergies and avoid conflicts with other dimensions of 
sustainable development (high agreement, much evidence).  
• Irrespective of the scale of mitigation measures, adaptation measures are 

necessary.  
• Addressing climate change can be considered an integral element of sustainable 

development policies. National circumstances and the strengths of institutions 
determine how development policies impact GHG emissions. Changes in 
development paths emerge from the interactions of public and private decision 
processes involving government, business and civil society, many of which are 
not traditionally considered as climate policy. This process is most effective when 
actors participate equitably and decentralized decision making processes are 
coordinated.  

• Making development more sustainable can enhance both mitigative and adaptive 
capacity, and reduce emissions and vulnerability to climate change. Synergies 
between mitigation and adaptation can exist, for example properly designed 
biomass production, formation of protected areas, land management, energy use 
in buildings and forestry. In other situations, there may be trade-offs, such as 
increased GHG emissions due to increased consumption of energy related to 
adaptive responses.  

 
GAPS IN KNOWLEDGE  

 There are still relevant gaps in currently available knowledge regarding some 
aspects of mitigation of climate change, especially in developing countries. 
Additional research addressing those gaps would further reduce uncertainties 
and thus facilitate decision-making related to mitigation of climate change.  
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