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Objectives 

The aim of this study is to assess the 
implications for economic growth,  energy 
consumption and the energy mix in the 
Southeast Asia region of a set of short-term and 
long-term de-carbonization policies 
characterized by different degrees of ambition 
and international cooperation.  

 

 

 

 



http://www.adb.org/publications/southeast-asia-economics-global-climate-stabilization/ 
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Emissions are increasing, and at a faster rate 

Source: IPCC, 2014  



Drivers of GHG emissions 

Source: IPCC, 2014  



Emission pathways 

In order to attain 2 C, global emissions will need to stay below 50 
GtCO2eq in 2030. 

Source: IPCC, 2014  



 the Southeast Asia region 



 the Southeast Asia region 



Climate change matters to Southeast Asia 

 Climate change impacts will be severe in Southeast 
Asia  

  (ADB, 2009) estimated that, if left unaddressed, climate 
change would cost the region about 6.7% GDP loss by 2100.  

Southeast Asia’s emissions will rapidly rise if current 
trend does not change: 

 

 

 

 
 



Policy Scenarios  

and modeling framework 

 



Scenario Matrix 

Climate  

policies  

fail 

No International  

Climate  

Agreement 

Mid ambition  

International  

Climate Agreement  

High ambition  

International  

Climate Agreement 

Full  

REDD 
1 2 (Fragmented) 3 (650) 4 (500) 

Low  

REDD 
5 (650 Low REDD) 6 (500 Low REDD) 

No REDD 7 (650 No REDD) 8 (500 No REDD) 

ICES-WITCH joint scenario  

matrix 

POLICY STRINGENCY 

Low Copenhagen  

pledges in 2020  

and extrapolation  

thereafter 

Policy 

implementation 

Low Copenhagen  

Pledges in 2020 and  

temperature  

change below 3 C 

in 2100 (650ppm) 

High Copenhagen  

Pledges in 2020 and  

temperature change  

below 2 C 

in 2100 (500ppm) 

BAU 



the contraction and convergence scheme 

• Fragmented policy: national targets for 2020 and beyond, no 
international coordination 
 

• 650 and 500ppm stabilization: globally cost effective pathways. Marginal 
costs are equalized, every region faces the same price. Trading of CO2 
permits allowed freely, with no frictions. Emissions allowances allocated 
based on covergence to per capita rights by 2050 
 
• Efficiency is preserved by equal CO2 pricing, but equity is accounted 

for by converging to an allocation scheme in which each individual 
has the same right to emit, irrespective of where he-she lives 

 
• Direct (lower climate change) and indirect (air pollution, energy security, 

etc) benefits of mitigation policies are not accounted for 



Modeling framework 

 the Intertemporal Computable Equilibrium System (ICES) 
model 

 It provides a high degree of regional and sectoral breakdown 

 explicitly represents international trade 

 considers endogenous price formation in interacting markets.  

 the World Induced Technical Change Hybrid (WITCH) model. 

 offers joint representation of climatic and economic dimensions over 
time  

 Richer disaggregation of the energy sector with eight fuel types and 
more than 10 energy-generation technologies 

 WITCH incorporates endogenous technical change, which is 
represented by both learning by doing and learning by researching  

 



Results 

 



GHG pathways 



Policy costs*: GDP loss with full REDD 

* policy cost estimates do not include benefits from avoided climate damage or co-benefits 



Carbon price, 500FR and 650FR  



Sources of emissions reductions, 500FR, SEA+IDN 



Land use emissions 



Electricity mix, Witch Model, full-REDD, SEA+IDN 



R&D Investments under the WITCH model 



Carbon Trade 

Full REDD 

No REDD 



Sectoral production, ICES model, 500FR scenario, SEA+IDN  



INDC of Indonesia and SEA 

BAU 2030: 2881 MtCO2e 

-29% wrt BAU: 2045 MtCO2e 

-41% wrt BAU: 1700 MtCo2e  

BAU 2030: 2900 MtCO2e 

-17% wrt BAU: 2400 MtCO2e  
            (from ICES emissions)  



Conclusions 

 Indonesia target for 2020 is alligned with a 3°C  stabilization 
scenario. It is less so for SEA. 

INDCS do not change substantively the picture (importance of the 
baseline) 

 Stringent 2020 targets are costly, but arrangements to avoid 
deforestation can critically reduce short and mid-term 
decarbonization costs in Indonesia. 

Without investment in and development of advanced energy 
technologies and “cheap” CCS long-term stabilization costs are 
relevant also in the presence of global carbon trade. However the 
technological investment needed seems affordable (0.05% of GDP) 

Under these conditions, policy costs turn to be lower than the 
policy benefits by mid-century 
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