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GTAP databases

Input-output data bases from over 80 regions

and over 50 sectors

Balanced bilateral trade flow data

Tariff data

Energy flow data 

Emission data
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GTAP Model

Multi-sectoral Multi-regional
Computable General Equilibrium (CGE) Model 

Used mainly for international Trade Analysis

Issues such as Tariff negotiations
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GTAP

GTAP has a ‘top-down’ structure for 
energy production / consumption  

• no energy substitution in production

• some limited scope for energy 
substitution in consumption



GTAP-E Model



GTAP-E production structure
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GTAP-E: private consumption
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CO2 Tax in Different Regions

Marginal cost of CO2 emission reduction in the 
Electricity Sector
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CO2 Tax in Different Sectors

Marginal cost of CO2 emission reduction in EU 
production sectors - Graph 1A
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CO2 Tax in Different Sectors (ctd.)

Marginal cost of CO2 emission reduction in EU 
production sectors - Graph 1B
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CO2 Tax in Different Sectors -
with and without trading
Marginal cost of CO2 emission reduction in EU 

production sectors - Graph 1C
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CO2 Tax in Different Sectors -
with and without trading (ctd.)

Marginal cost of CO2 emission reduction in EU 
production sectors - Graph 1D
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CO2 Tax in Different Sectors - GE 
effects across regions

Marginal cost of CO2 emission reduction in EU 
electricity sector - Graph 2A
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CO2 Tax in Different Sectors - GE 
effects across regions (ctd.)

Marginal cost of CO2 emission reduction in EU 
electricity sector - Graph 2B
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CO2 Tax in Different Sectors - GE 
effects across regions (ctd.)

Marginal cost of CO2 emission reduction in EU 
Other Manufacturing sector - Graph 2C
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CO2 Tax in Different Sectors - GE 
effects across regions (ctd.)

Marginal cost of CO2 emission reduction in EU 
Abricultural sector - Graph 2D

0

200

400

600

800

1000

1200

10% 20% 30% 40% 50%

percentage reduction in CO2 emissions

C
os

ts
 in

 9
5U

S$
/to

n 
of

 
C

O
2 E_U - DomT

AGR
AGR -AT



Top-down approach is:

rich in macroeconomic, sectoral, 
and international trade details

but highly aggregate in energy 
demand / supply function 
specifications

Energy modeling (ctd.)



Bottom-up approach is:

lacking in macroeconomic, sectoral, 
and international trade details, 

but rich in energy technology 
description

Energy modeling (ctd.)



we look at 2 models:

CETM (USA, Rutherford et al.)

GREEN (OECD, Burniaux et al.)

Energy modeling (ctd.)



CETM model
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hybrid: a bottom-up model (ETA) 
linked to a top-down model (MACRO)



CETM model (ctd.)
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(ETA) is a 
‘process’ 
model,  

partial 
equilibrium,

but rich in 
technology 
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CETM model (ctd.)
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about 
sectoral 
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and 
international 
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GREEN model 
Production structure
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GTAP-EL: 
Modelling Non-CO2 Gas 
Abatement and Land Use 
Changes in a CGE Model





310×(12/44) = 84.55310120Nitrous Oxide (N2O)

21×(12/44) = 5.73215Methane (CH4)

(12/44) = 0.27150-200Carbon dioxide (CO2)

Carbon Equivalent 
(Ceq) (2)GWPLifetimeGases



Emissions by Gas Types
World Total - 1995
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Shares of emissions - 1995
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Emissions by Gas Types and Regions - 1995 
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Marginal Abatement Cost (MAC) curves
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GTAP-ETC Model










