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Overall Process 

! Five Shared Socio-economic Pathways were designed to explore a 
range of future societal circumstances that exhibit a wide range of 
! Challenges to adaptation, and 
! Challenges to mitigation. 

SSP1:	Sustainability	

SSP2:	Middle	of	the	
Road	

SSP3:	
Fragmenta<on	

SSP4:	Inequality	

SSP5:	Conven<onal	
Development	



Narra%ves	

GDP	

POP	

Energy	

Land-use	

Technology,	
Demand,	Life-

styles,	Produc%vity	

GHG	Emissions	

Aerosol/Pollutant	
Emissions	

Urbaniza%on	

SSPs	(Basic	Drivers)	
IAM	Models	

O’Neill	et	al	

Dellink,	Crespo,		
Leimbach	et	al.	

KC	&	Lutz	

Jiang	&	O’Neill	

AI
M
/C
GE

,	G
CA

M
,	I
M
AG

E,
	M

ES
SA

GE
-G
LO

BI
O
M
,	R

EM
IN
D-
M
AG

PI
E,
	W

IT
CH

-G
LO

BI
O
M
	

Overall Process 



SSP Narratives 

SSP1:	Sustainability	
•  Good	progress	towards	

sustainable	development		
•  Stabilizing	popula%on	
•  Decreasing	income	inequality	
•  Early	MDG	achievement	
•  Low	resource	intensity	and	fossil	

fuel	dependency	
•  Strong	int’l	governance	and	local	

ins%tu%ons	
•  Well	managed	urbaniza%on	
•  Environmentalism	

SSP2:	Middle	of	the	Road	
•  Current	trends	con%nue		
•  Moderate	popula%on	growth	
•  Slowly	converging	incomes	

between	industrialized	and	
developing	countries	

•  Delayed	MDG	achievement		
•  Reduc%ons	in	resource	and	energy	

intensity	at	historic	rates	
•  Environmental	degrada%on	

SSP3:	Fragmenta<on	
•  Rapid	popula%on	growth	
•  Slow	economic	growth	
•  Failing	to	achieve	MDG	
•  High	resource	intensity	and	fossil	

fuel	dependency	
•  Low	investments	in	technology	

development	and	educa%on	
•  Unplanned	seVlements	
•  Weak	int’l	governance	and	local	

ins%tu%ons	

SSP4:	Inequality	
•  Increasing	inequality	within	and	

across	countries	
•  Effec%ve	governance	controlled	by	

a	small	number	of	rich	global	
elites	

•  Most	of	popula%ons	with	limited	
access	to	higher	educa%on	and	
basic	services	

•  Energy	tech	R&D	made	by	global	
energy	corpora%ons		

•  Low	social	cohesion	

SSP5:	Conven<onal	
Development	

•  Rapid	economic	development		
•  Stabilizing	popula%on	
•  Consumerism		
•  High	fossil	fuel	dependency	
•  Eradica%on	of	extreme	poverty	

and	universal	access	to	educa%on	
and	basic	services		

•  Highly	engineered	infrastructure	
and	ecosystems		

Adapted	from	the	mee%ng	report	of	the	Workshop	on	The	Nature	and	Use	of	New	Socioeconomic	Pathways	for	Climate	Change	Research	hVps://
www.isp.ucar.edu/sites/default/files/Boulder%20Workshop%20Report_0_0.pdf		



Fossil Resources 

SSP	1 SSP	2 SSP	3 SSP	4 SSP	5
Country	Income	

Groupings

SSP	Element Low Med High Low Med High Low Med High Low Med High Low Med High

Coal
Macro-economy cost	driver neutra l cost	reducing cost	reducing neutra l cost	driver cost	reducing

Technology medium medium high medium very	high

National	&	
environmental	policy

very		restrictive supportive very	supportive supportive supportive restrictive very	restrictive

Conv.	Hydrocarbons
Macro-economy neutra l neutra l neutra l cost	driver cost	reducing

Technology medium medium medium fast very	high

National	&	
environmental	policy

restrictive supportive mixed	(not	supported	in	MEA/FSU) supportive supportive restrictive very	restrictive

Non-conv.	Hydrocarbons
Macro-economy neutra l neutra l neutra l cost	driver cost	reducing

Technology s low medium medium medium very	high

National	&	
environmental	policy

very	restrictive supportive very	supportive supportive supportive restrictive very	restrictive

General
Trade	barriers Free Barriers High	Barriers Barriers Free



GCAM Fossil Fuel Assumptions 
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 Technical Change on Extraction Cost 
(% per year) 

Cost Adder in 2100 
($/GJ) 

 SSP1 SSP2 SSP3 SSP4 SSP5 SSP1 SSP2 SSP3 SSP4 SSP5 
Coal 0.5% 0.5% 1% 0.5% 2% $1.37 $0.27 $0 $0.27 $0 
Gas 0.5% 0.5% 0.5% 1% 2% $0.14 $0.14 $0.14 $0.71 $0 
Conventional Oil 0.5% 0.5% 0.5% 1% 2% $0.20 $0.20 $0.20 $0.98 $0 
Unconventional Oil 0% 0.5% 0.5% 0.5% 2% $0.21 $0.21 $0.21 $1.06 $0 
!



Sample 
Config 
File 
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Policy Assumptions 
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 First model time period with global 
cooperation (i.e., harmonized global 

carbon price) 

Land Policy 

 SSP1 SSP2 SSP3 SSP4 SSP5 SSP1 SSP2 SSP3 SSP4 SSP5 
High 
Income 

2025 2040 2040 2025 2040 Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Carbon 
Price on 
Land is 
Equal to 
50% of 
Energy 
Carbon 
Price 

No 
Land 
Policy 
(i.e., 
FFICT 
in Wise 
et al., 
2009) 

Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Medium 
Income 

2025 2040 2040 2025 2040 Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Carbon 
Price on 
Land is 
Equal to 
50% of 
Energy 
Carbon 
Price 

No 
Land 
Policy 
(i.e., 
FFICT 
in Wise 
et al., 
2009) 

Carbon 
Price on 
Land is 
Equal to 
50% of 
Energy 
Carbon 
Price 

Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Low 
Income 

2025 2040 2050 2025 2040 Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

Carbon 
Price on 
Land is 
Equal to 
50% of 
Energy 
Carbon 
Price 

No 
Land 
Policy 
(i.e., 
FFICT 
in Wise 
et al., 
2009) 

No Land 
Policy 
(i.e., 
FFICT in 
Wise et 
al., 2009) 

Carbon 
Price on 
Land is 
Equal to 
Energy 
Carbon 
Price (i.e., 
UCT in 
Wise et 
al., 2009) 

!



Extra Files for Policy Cases 
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Sample 
Results 
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Documentation Paper 
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Some Notes 

!   The GCAM SSPs will be released as part of the core in a few months. 
!   This release will include input and configuration files to generate 

reference cases for all 5 SSPs and policy cases for 4 of 5 SSPs. 
!   However, the results using this release will not exactly match the official 

SSPs because the new release will use the most updated version of 
GCAM. The official SSPs branched from the core in December 2014 and 
include only limited updates to the model since that point. 

!   We do plan to document the differences between the official GCAM SSPs 
and this release. 
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