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In	
  2012,	
  67%	
  of	
  global	
  GHG	
  emissions	
  were	
  subject	
  to	
  na?onal	
  
legisla?on	
  or	
  strategies	
  versus	
  45%	
  in	
  2007.	
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  on	
  Figures	
  15.1	
  and	
  13.3	
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Sector-­‐specific	
  policies	
  have	
  been	
  more	
  widely	
  used	
  than	
  
economy-­‐wide	
  policies.	
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GHG	
  emissions	
  growth	
  has,	
  con?nued,	
  or	
  even	
  accelerated	
  
despite	
  reduc?on	
  efforts.	
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Emissions	
  and	
  concentra?ons	
  are	
  expected	
  to	
  con?nue	
  to	
  rise	
  
despite	
  improvements	
  in	
  technology.	
  

! !

Global GHG Emissions Global GHG Concentrations 

Without additional mitigation, global mean surface temperature is 
projected to increase by 3.7 to 4.8°C over the 21st century (median 
values; the range is 2.5°C to 7.8°C when including climate uncertainty) 
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Most	
  emissions	
  growth	
  occurs	
  in	
  the	
  non-­‐OECD	
  countries.	
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How	
  much	
  must	
  emissions	
  be	
  reduced	
  to	
  
limit	
  temperature	
  change	
  to	
  2°C	
  or	
  other	
  

levels?	
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AR5	
  collected	
  roughly	
  1200	
  baseline	
  and	
  mi?ga?on	
  scenarios.	
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Limi?ng	
  temperature	
  change	
  will	
  require	
  substan?al	
  emissions	
  
reduc?ons.	
  

~3°C	
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There	
  is	
  no	
  simple	
  link	
  between	
  temperature	
  and	
  any	
  emissions	
  
pathway.	
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~3°C	
  

Based	
  on	
  Figure	
  6.7	
  

Temperature goals can be 
expressed in terms of (1) long-term 
equilibrium temperature…. 

(2) temperature in at a 
point in time (e.g. 2100) 

or, (3) likelihood of remaining 
below a particular level. 

And all temperature 
statements are uncertain. 
The IPCC generally uses a 
“likely” criterion. 
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  ppm	
  CO2e	
  scenarios	
  are	
  probabilis?cally	
  associated	
  with	
  a	
  
2°C	
  goal.	
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The 450 ppmv CO2e 
scenarios are typically 
more unlikely then 
likely to remain below 
1.5°C this century. 

Temperature is likely 
to stay below 2°C 
this century. 



Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Limi?ng	
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  and	
  temperature	
  change	
  requires	
  
substan?al	
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  in	
  the	
  near-­‐	
  and	
  long-­‐term.	
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~3°C	
  

Based	
  on	
  Figure	
  6.7	
  

Roughly 40% to 70% 
reductions below 
2010 levels by 2050. Emissions are negative 

in many scenarios 
before 2100. 
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Baseline	
  scenarios	
  suggest	
  rising	
  GHG	
  emissions	
  in	
  all	
  sectors,	
  
except	
  for	
  CO2	
  emissions	
  in	
  the	
  land-­‐use	
  sector.	
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Mi?ga?on	
  requires	
  changes	
  throughout	
  the	
  economy.	
  Systemic	
  
approaches	
  are	
  expected	
  to	
  be	
  most	
  effec?ve.	
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Mi?ga?on	
  efforts	
  in	
  one	
  sector	
  determine	
  efforts	
  in	
  others.	
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can also influence CO2 emissions (see Section 6.3.5). Currently about 
10 – 20 % of global CO2 emissions originate from land use and LUC. In 
general, most scenarios show declining CO2 emissions from land use as 
a result of declining deforestation rates, both with and without mitiga-
tion (see also Section 6.3.1.4). In fact, many scenarios project a net 
uptake of CO2 as a result of reforestation after 2050 (Figure 6.10). 

Scenarios provide a wide range of outcomes for the contribution of CO2 
emissions from land use (see Section 11.9 for a sample from a model 
intercomparison study). However, one difficulty in interpreting this 
range is that many scenarios were developed from models that do not 
explicitly look at strategies to reduce net AFOLU CO2 emissions. None-
theless, the spread in net AFOLU emissions still reflects the implications 
of land-use related mitigation activities — bioenergy, avoided defores-
tation, and afforestation — in both models that explicitly represent land 
use and those that do not (see Section 6.3.5 for a detailed discussion). 
Some studies emphasize a potential increase in net AFOLU emissions 
due to bioenergy production displacing forests (van Vuuren et al., 2007; 
Searchinger et al., 2008; Wise et al., 2009; Melillo et al., 2009; Reilly 
et  al., 2012). Others show a decrease in net AFOLU emissions as a 
result of decreased deforestation, forest protection, and / or net affor-
estation enacted as a mitigation measure (e. g. Wise et al., 2009; Popp 
et al., 2011b; Riahi et al., 2011; Reilly et al., 2012). Wise et al. (2009) 
show a range of results from a single model, first focusing mitigation 
policy on the energy sector, thereby emphasizing the bioenergy produc-
tion effect, and then focusing policy more broadly to also encourage 
afforestation and slow deforestation. Reilly et al. (2012) conduct a simi-
lar analysis, but with more policy design alternatives. However, policies 
to induce large-scale land-related mitigation will be challenging and 
actual implementation will affect costs and net benefits (Lubowski and 
Rose, 2013) (see Section 6.3.5, Section 6.8 and Chapter 11).

Figure 6.10 | Net AFOLU CO2 emissions in mitigation scenarios. The left panel shows cumulative net CO2 emission (2011 – 2100) from energy / industry (horizontal axis) and AFOLU 
(land use) (vertical axis). The right panel shows net CO2 emission from land use as function of time. FF&I CO2 includes CO2 from AFOLU fossil fuel use. Source: WG III AR5 Scenario 
Database (Annex II.10).

25%

75%

Median

-1000

-750

-500

-250

0

250

500

-10

-8

-6

-4

-2

0

2

4

 >1000
ppm CO2eq
ppm CO2eq
ppm CO2eq
ppm CO2eq
ppm CO2eq

ppm CO2eq
 720-1000
 580-720
 530-580
 480-530
 430-480

N
et

 A
FO

LU
 C

O
2 E

m
is

si
on

s 
(2

01
1-

21
00

) [
G

tC
O

2/y
r]

Cu
m

ul
at

iv
e 

N
et

 A
FO

LU
 C

O
2 E

m
is

si
on

s 
(2

01
1-

21
00

) [
G

tC
O

2]

Cumulative Fossil Fuel and Industrial CO2 Emissions [GtCO2]
0 2000 2000 2020 2040 2060 2080 21004000 6000 8000

 10-90th Percentile

Table 6.4 | Regional peak year of CO2 emission and emissions reductions in 2030 over 2010, for 430 – 530 and 530 – 650 ppm CO2eq scenarios. Negative values for emissions 
reductions indicate that 2030 emissions are higher than in 2010. Figures are averages across models. The numbers in parenthesis show the interquartile range across scenarios. 
The number of underlying scenarios is the same as in Figure 6.9. Source: WG III AR5 Scenario Database (Annex II.10), idealized implementation and default technology scenarios.

OECD-1990 ASIA LAM MAF EIT

Peak year of emissions 430 – 530 ppm CO2eq 2010 
2010 / 2010)

2020  
(2015 / 2030)

2015 
(2010 / 2020)

2020 
(2010 / 2030)

2014 
(2010 / 2015)

Peak year of emissions 530 – 650 ppm CO2eq 2014 
(2010 / 2015)

2030 
(2030 / 2030)

2020 
(2010 / 2030)

2034 
(2020 / 2040)

2016 
(2010 / 2020)

2030 Emission 
reductions w. r. t. 2010

430 – 530 ppm CO2eq 32 % 
(23 / 40 %)

– 1 % 
(– 15 / 14 %)

35 % 
(16 – 59 %)

8 % 
(– 7 / 18 %)

32 % 
(18 / 40 %)

2030 Emission 
reductions w.r.t. 2010

530 – 650 ppm CO2eq 14 % 
(6 / 21 %)

– 34 % 
(– 43 / – 26 %)

9 % 
(– 17 / 41 %)

– 22 % 
(– 41 / – 12 %)

8 % 
(– 5 / 16 %)

6.3.2.5 Projected emissions of other radiatively 
important substances

Beyond CO2, the scenario literature has focused most heavily on the 
mitigation opportunities for the gases covered by the Kyoto protocol, 
including the two most important non-CO2 gases, CH4 and N2O. Atten-
tion is also increasingly being paid to the climate consequences of 
other emissions such as aerosols and ozone precursors (e. g. Shindell 
et al., 2012; Rose et al., 2014b). Although several models have pro-
duced projections of aerosol forcing and have incorporated these emis-
sions into the constraint on total forcing, most of them do not have 
specific mitigation measures for these emissions. 

For non-CO2 Kyoto gases, the relative depth and timing of emissions 
reductions are influenced by two primary factors: (1) the abatement 

potential and costs for reducing emissions of different greenhouse forc-
ers, and (2) the strategies for making tradeoffs between them. With 
respect to abatement potential and costs, studies indicate that in the 
short run, there are many low-cost options to reduce non-CO2 gases 
relative to opportunities to reduce CO2 emissions. Partially as a result, 
studies indicate that short-term reduction strategies may rely more 
heavily in the near term on non-CO2 gases than in the long run (Weyant 
et al., 2006; Lucas et al., 2007). In the longer run, emission reductions, 
particularly for CH4 and N2O, are expected to be constrained by several 
hard-to-mitigate sources such as livestock and the application of fertil-
izers. This ultimately results in lower reduction rates than for CO2 for 
the lower concentration categories despite slower growth in baseline 
projections (see Figure 6.11, and also discussed by Lucas et al., 2007). 
For scenarios resulting in 430 – 480 CO2eq forcing in 2100, CH4 reduc-
tions in 2100 are about 50 % compared to 2005. For N2O, the most 

WGIII_ch06_DTP.indd   401 10.07.2014   18:09:52

Land use change emissions depend 
critically on biomass and on the way that 
land use is included in climate change 
mitigation 

Scenarios largely do not include 
feedbacks from a changing climate. 
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  involves	
  substan?al	
  upscaling	
  of	
  low-­‐carbon	
  energy.	
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Based	
  on	
  Figure	
  7.16	
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Mi?ga?on	
  involves	
  substan?al	
  upscaling	
  of	
  low-­‐carbon	
  energy.	
  

!

Total Low-Carbon Energy Supply 

Baseline 
Scenarios 

550 ppm CO2e 
Scenarios 

450 ppm 
CO2e 
Scenarios 

Note: Includes baseline and idealized policy 
implementation scenarios. Historical data 
from IEA (2012a)  
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  Figure	
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  and	
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  warming	
  to	
  2°C.	
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„immediate	
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Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Delaying	
  mi?ga?on	
  increases	
  the	
  difficulty	
  and	
  narrows	
  the	
  
op?ons	
  for	
  limi?ng	
  warming	
  to	
  2°C.	
  

27	
  



Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Delaying	
  mi?ga?on	
  increases	
  the	
  difficulty	
  and	
  narrows	
  the	
  
op?ons	
  for	
  limi?ng	
  warming	
  to	
  2°C.	
  

28	
  



Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Delaying	
  mi?ga?on	
  is	
  es?mated	
  to	
  increase	
  the	
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  and	
  
narrow	
  the	
  op?ons	
  for	
  limi?ng	
  warming	
  to	
  2°C.	
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„immediate	
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„delayed	
  mi0ga0on“	
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Current	
  Cancun	
  Pledges	
  imply	
  
increased	
  mi?ga?on	
  challenges	
  for	
  

reaching	
  2°C.	
  

Based	
  on	
  Figures	
  6.32	
  and	
  7.16	
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Based	
  on	
  Table	
  SPM.2	
  

These cost estimates do 
not account for the benefits 
from reduced climate 
change. 



Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Es?mates	
  of	
  aggregate	
  global	
  mi?ga?on	
  costs	
  vary	
  widely,	
  even	
  
under	
  idealized	
  assump?ons;	
  they	
  increase	
  with	
  mi?ga?on.	
  

35	
  

Based	
  on	
  Table	
  SPM.2	
  

Both higher and lower estimates 
have been obtained based on less 
idealized implementation 
approaches and less-idealized 
policy environments 
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Based	
  on	
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Technology and near-term 
mitigation levels also influence the 
costs of mitigation 
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Based	
  on	
  Figure	
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Based	
  on	
  Figure	
  6.24	
  Many models have not been able to 
reach about 450 ppmv CO2e 
without key technologies. 



Working	
  Group	
  III	
  contribu0on	
  to	
  the	
  
IPCC	
  Fi6h	
  Assessment	
  Report	
  

Substan?al	
  reduc?ons	
  in	
  emissions	
  would	
  involve	
  large	
  changes	
  
in	
  investment	
  pacerns.	
  

Change of average annual investment in mitigation scenarios (2010–2029) 
450 ppm and 500 ppm scenarios  
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How	
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  mi?ga?on	
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  with	
  other	
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Based	
  on	
  Figures	
  6.33	
  and	
  12.23	
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