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Effect of the INDCs on GHG 

Emissions

Rogelj et al, Nature, 2016



INDCs are clearly not consistent 

with 1.5C or 2C

Rogelj et al, Nature, 2016







Air Quality and Health



Air Quality Co-Benefits

Source: IPCC WGIII AR5, Figure SPM.6/6.33

 

 

 

Source: Rao, Pachauri et al., 2013



Energy Security
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increasing energy independence

increasing

climate protection

Source: Jewell et al. 2016, Nature Energy
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Energy independence

Climate Pledges

2ºC
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Oil independence



Food Availability



Source: Hasegawa et al. 2015

Food availability and hunger



Source: Havlík, Valin et al. 2015, WB

Food availability



Biodiversity



Source: van Vuuren et al., 2012



Energy Poverty



Source: Pachauri et al. 2012, GEA

1.3 billion 0.6 billion 

onechildonelight.orgitimes.com

Energy Poverty in South Asia



Solid Fuel Dependence

Effect of 2°C Climate Policy
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Source: Cameron et al., Nature Energy, 2016



Integrated Climate and Access Policies
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Water



T Gleeson et al. Nature 488, 197-200 (2012)

Groundwater sustainability



T Gleeson et al. Nature 488, 197-200 (2012)

Saudi Arabia annual 

withdrawal more than 17X 

the renewable recharge 

Groundwater sustainability



Freshwater 

Conveyance
Electricity

Transmission

S.C. Parkinson et al. (2016), Environmental Science & Technology
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Water constrained low-carbon energy pathways

• Integrated long-term 

development scenarios

• Implications for costs of 

different policy scenarios

Saudi Arabia

Cost increase relative to

no policy scenario [ % ]



Simultaneous Assessment of 

Multiple Objectives



Source: van Vuuren et al. 2012



Potential co-benefits and adverse 

side-effect of energy transitions

Source: von Stechow et al., 2015

↑ co-benefit

↓ adv. side effect



CD-LINKS Project
Integrated Approach:

• Climate AND Sustainable Development 

• National AND Global

Multiple Objectives:

• Economic development

• Energy poverty and inequality

• Air quality and health

• Water

• Food security

• Biodiversity

• Adaptation, resilience and reduced risks

• Energy security http://www.cd-links.org

http://www.cd-links.org/


Thank You!

Keywan Riahi

riahi@iiasa.ac.at


