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• Sector-specific mitigation policies have been more widely used than economy-wide policies 
(medium evidence, high agreement). Sector-specific policies  may be better suited to address sector-
specific barriers or market failures and may be bundled in packages of complementary policies. 
Although theoretically more cost-effective, administrative and political barriers may make economy 
wide policies harder to implement. Interactions between or among mitigation policies may be 
synergistic or may have no additive effect on reducing emissions. {4.4.2.2} 

• Economic instruments in the form of subsidies may be applied across sectors, and include a variety 
of policy designs, such as tax rebates or exemptions, grants, loans and credit lines. An increasing 
number and variety of renewable energy (RE) policies including subsidies – motivated by many 
factors – have driven escalated growth of RE technologies in recent years. At the same time, 
reducing subsidies for GHG-related activities in various sectors can achieve emission reductions, 
depending on the social and economic context (high confidence). {4.4.2.2} 

 
Co-benefits and adverse side-effects of mitigation could affect achievement of other objectives such as those 
related to human health, food security, biodiversity, local environmental quality, energy access, livelihoods, 
and equitable sustainable development. The potential for co-benefits for energy end-use measures outweighs 
the potential for adverse side-effects whereas the evidence suggests this may not be the case for all energy 
supply and AFOLU measures. Some mitigation policies raise the prices for some energy services and could 
hamper the ability of societies to expand access to modern energy services to underserved populations (low 
confidence). These potential adverse side-effects on energy access can be avoided with the adoption of 
complementary policies such as income tax rebates or other benefit transfer mechanisms (medium 
confidence). Whether or not side-effects materialize, and to what extent side-effects materialize, will be case- 
and site-specific, and depend on local circumstances and the scale, scope, and pace of implementation. Many 
co-benefits and adverse side-effects have not been well-quantified. {4.3, 4.4.2.2, Box 3.4} 
 
Technology policy (development, diffusion and transfer) complements other mitigation policies across all 
scales, from international to sub-national; many adaptation efforts also critically rely on diffusion and 
transfer of technologies and management practices (high confidence). Policies exist to address market 
failures in R&D, but the effective use of technologies can also depend on capacities to adopt technologies 
appropriate to local circumstances. {4.4.3} 
 
Substantial reductions in emissions would require large changes in investment patterns (high confidence). 
For mitigation scenarios that stabilize concentrations (without overshoot) in the range of 430-530 ppm CO2-
eq by 210019, annual investments in low carbon electricity supply and energy efficiency in key sectors 
(transport, industry and buildings) are projected in the scenarios to rise by several hundred billion dollars per 
year before 2030. Within appropriate enabling environments, the private sector, along with the public sector, 
can play important roles in financing mitigation and adaptation (medium evidence, high agreement). {4.4.4} 
 
Financial resources for adaptation have become available more slowly than for mitigation in both developed 
and developing countries. Limited evidence indicates that there is a gap between global adaptation needs and 
the funds available for adaptation (medium confidence). There is a need for better assessment of global 
adaptation costs, funding and investment. Potential synergies between international finance for disaster risk 
management and adaptation have not yet been fully realized (high confidence). {4.4.4} 
 
4.5 Trade-offs, synergies and interactions with sustainable development 
 
Climate change is a threat to sustainable development. Nonetheless, there are many opportunities to 
link mitigation, adaptation and the pursuit of other societal objectives through integrated responses 
(high confidence). Successful implementation relies on relevant tools, suitable governance structures 
and enhanced capacity to respond (medium confidence). {3.5, 4.5} 
 

19 This range comprises scenarios that reach 430-480 ppm CO2-eq by 2100 (likely to limit warming to 2°C above pre-
industrial levels) and scenarios that reach 480-530 ppm CO2-eq by 2100 (without overshoot: more likely than not to 
limit warming to 2°C above pre-industrial levels). 
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Climate change exacerbates other threats to social and natural systems, placing additional burdens 
particularly on the poor (high confidence). Aligning climate policy with sustainable development requires 
attention to both adaptation and mitigation (high confidence). Delaying global mitigation actions may reduce 
options for climate-resilient pathways and adaptation in the future. Opportunities to take advantage of 
positive synergies between adaptation and mitigation may decrease with time, particularly if limits to 
adaptation are exceeded. Increasing efforts to mitigate and adapt to climate change imply an increasing 
complexity of interactions, encompassing connections among human health, water, energy, land use, and 
biodiversity (medium evidence, high agreement). {3.1, 3.5, 4.5} 
 
Strategies and actions can be pursued now which will move towards climate-resilient pathways for 
sustainable development, while at the same time helping to improve livelihoods, social and economic well-
being, and effective environmental management. In some cases, economic diversification can be an 
important element of such strategies. The effectiveness of integrated responses can be enhanced by relevant 
tools, suitable governance structures, and adequate institutional and human capacity (medium confidence). 
Integrated responses are especially relevant to energy planning and implementation; interactions among 
water, food, energy and biological carbon sequestration; and urban planning, which provides substantial 
opportunities for enhanced resilience, reduced emissions and more sustainable development (medium 
confidence). {3.5, 4.4, 4.5} 
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Table SPM.1 [TABLE SUBJECT TO FINAL COPYEDIT] 
 
CO2eq 
Concentrations in 
2100 (CO2eq) 6 

 
Category label  
(conc. range) 

Subcategories 
Relative 
position of 
the RCPs4 

Change in CO2eq emissions 
compared to 2010 (in %)3 

Likelihood of staying below a specific temperature level 
over the 21st century (relative to 1850-1900)4,5 

2050 2100 1.5ºC 2ºC 3ºC 4ºC 

< 430  Only a limited number of individual model studies have explored levels below 430 ppm CO2eq10 
 450  
(430 – 480) Total range1,,7 RCP2.6 -72 to -41 -118 to -78 More unlikely 

than likely Likely 

Likely 

Likely 

500  
(480 – 530) 

No overshoot of 530 
ppm CO2eq  -57 to -42 -107 to -73 

Unlikely 

More likely 
than not 

Overshoot of 530 
ppm CO2eq  -55 to -25 -114 to -90 About as likely 

as not 

550  
(530 – 580) 

No overshoot of 580 
ppm CO2eq  -47 to -19 -81 to -59 

More unlikely 
than likely9 
 

Overshoot of 580 
ppm CO2eq  -16 to 7 -183 to -86 

(580 – 650) Total range 
RCP4.5 

-38 to 24 -134 to -50 

(650 – 720) Total range -11 to 17 -54 to -21 Unlikely 
 

More likely 
than not 

(720 – 1000)2 Total range RCP6.0 18 to 54 -7 to 72 
Unlikely8 

More unlikely 
than likely 

>10002 Total range RCP8.5 52 to 95 74 to 178 Unlikely8 Unlikely More unlikely 
than likely 

 
1 The 'total range' for the 430 ppm to 480 ppm CO2-eq concentrations scenarios corresponds to the range of the 10th-90th percentile of the subcategory of these scenarios shown in 
Table 6.3 of the Working Group III report. 
2 Baseline scenarios fall into the >1000 and 720 ppm – 1000 ppm CO2-eq categories. The latter category includes also mitigation scenarios. The baseline scenarios in the latter 
category reach a temperature change of 2.5–5.8°C above the average for 1850-1900 in 2100. Together with the baseline scenarios in the >1000 ppm CO2-eq category, this leads to an 
overall 2100 temperature range of 2.5–7.8°C (range based on median climate response: 3.7–4.8°C) for baseline scenarios across both concentration categories. 
3 The global 2010 emissions are 31% above the 1990 emissions (consistent with the historic GHG emission estimates presented in this report). CO2-eq emissions include the basket of 
Kyoto gases (CO2, CH4, N2O as well as F‐gases). 
4 The assessment here involves a large number of scenarios published in the scientific literature and is thus not limited to the RCPs. To evaluate the CO2-eq concentration and climate 
implications of these scenarios, the MAGICC model was used in a probabilistic mode. For a comparison between MAGICC model results and the outcomes of the models used in 
WGI, see Section WGI 12.4.1.2 and WGI 12.4.8 and 6.3.2.6. 
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5 The assessment in this table is based on the probabilities calculated for the full ensemble of scenarios in WGIII using MAGICC and the assessment in WGI of the uncertainty of the 
temperature projections not covered by climate models. The statements are therefore consistent with the statements in WGI, which are based on the CMIP5 runs of the RCPs and the 
assessed uncertainties. Hence, the likelihood statements reflect different lines of evidence from both WGs. This WGI method was also applied for scenarios with intermediate 
concentration levels where no CMIP5 runs are available. The likelihood statements are indicative only {WGIII 6.3} and follow broadly the terms used by the WGI SPM for 
temperature projections: likely 66-100%, more likely than not >50-100%, about as likely as not 33-66%, and unlikely 0-33%. In addition the term more unlikely than likely 0-<50% is 
used.  
6 The CO2-equivalent concentration (see Glossary)  is calculated on the basis of the total forcing from a simple carbon cycle/climate model, MAGICC. The CO2 equivalent 
concentration in 2011 is estimated to be 430 ppm (uncertainty range 340 ppm – 520 ppm).This is based on the assessment of total anthropogenic radiative forcing for 2011 relative to 
1750 in WGI, i. e. 2.3 W m− 2, uncertainty range 1.1 to 3.3 W m− 2.  
7 The vast majority of scenarios in this category overshoot the category boundary of 480 ppm CO2-eq concentration. 
8 For scenarios in this category, no CMIP5 run or MAGICC realization stays below the respective temperature level. Still, an ‘unlikely’ assignment is given to reflect uncertainties 
that may not be reflected by the current climate models. 
9 Scenarios in the 580 ppm – 650 ppm CO2-eq category include both overshoot scenarios and scenarios that do not exceed the concentration level at the high end of the category (e.g. 
RCP4.5). The latter type of scenarios, in general, have an assessed probability of more unlikely than likely to stay below the 2°C temperature level, while the former are mostly 
assessed to have an unlikely probability of staying below this level. 
10In these scenarios, global CO2eq emissions in 2050 are between 70–95% below 2010 emissions, and they are between 110–120% below 2010 emissions in 2100. 
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Table SPM.2 [TABLE SUBJECT TO FINAL COPYEDIT] 
 

 Mitigation cost increases in scenarios 
with limited availability of technologies4 

 Mitigation cost increases due 
to delayed additional 
mitigation until 2030 

 [%increase in total discounted5 mitigation costs (2015-
2100) relative to default technology assumptions] 

 [% increase in mitigation costs relative to 
immediate mitigation] 

2100 
concentration
s (ppm CO2eq) 

no CCS nuclear 
phase out 

limited 
solar/win

d 

limited 
bioenergy 

 medium term 
costs 

(2030-2050) 

long term costs 
(2050-2100) 

450 (430-
480) 

138 %  
(29-297%) 

7 %  
(4-18%) 

6 % 
(2-29%) 

64 % 
(44-78%) } 44 %  

(2-78%) 
 

37 %  
(16-82%) 

 500 (480-
530) N/A N/A N/A N/A 

550 (530-
580) 

39 %  
(18-78%) 

13 %  
(2-23%)  

8 % 
(5-15%)  

18 % 
(4-66%)  } 

15 %  
(3-32%)  

 

16 %  
(5-24%)  

 580-650 N/A N/A N/A N/A 

Symbol legend – fraction of models successful in producing scenarios (numbers indicate the number of successful 
models)  

: all models successful 

: between 80 and 100% of models successful 

: between 50 and 80% of models successful 

: less than 50% of models successful 
 
1 Delayed mitigation scenarios are associated with GHG emission of more than 55 GtCO2-eq in 2030, and the increase in mitigation costs is measured relative to cost-effective 
mitigation scenarios for the same long-term concentration level. 
2 Cost-effective scenarios assume immediate mitigation in all countries and a single global carbon price, and impose no additional limitations on technology relative to the models’ 
default technology assumptions. 
3 The range is determined by the central scenarios encompassing the 16th to 84th percentile range of the scenario set. Only scenarios with a time horizon until 2100 are included. 
Some models that are included in the cost ranges for concentration levels above 530 ppm CO2-eq in 2100 could not produce associated scenarios for concentration levels below 530 
ppm CO2-eq in 2100 with assumptions about limited availability of technologies and/or delayed additional mitigation. 
4 No CCS: CCS is not included in these scenarios. Nuclear phase out: No addition of nuclear power plants beyond those under construction, and operation of existing plants until the 
end of their lifetime. Limited Solar/Wind: a maximum of 20% global electricity generation from solar and wind power in any year of these scenarios. Limited Bioenergy: a 
maximum of 100 EJ/yr modern bioenergy supply globally (modern bioenergy used for heat, power, combinations, and industry was around 18 EJ/yr in 2008). 
5 Percentage increase of net present value of consumption losses in percent of baseline consumption (for scenarios from general equilibrium models) and abatement costs in percent 
of baseline GDP (for scenarios from partial equilibrium models) for the period 2015–2100, discounted at 5% per year. 
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