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GTEM – a CGE model of the world economy
It is

• Multiregional
• Multisectoral

• Dynamic
• Energy focused

GTEM explicitly models GHG emissions
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*HQHUDO�(TXLOLEULXP

• Utility maximisation by households
• Cost minimisation by producers
• Prices determined to ensure           

supply = demand

'\QDPLFV�LQ�*7(0

GTEM contains the following 
intertemporal relationships:

– Ongoing input efficiency improvement
– Capital accumulation

Returns to capital:
Myopic (v1)
Rational expectation (v2)

– Debt accumulation
– Population and labor supply changes 
– Intertemporal optimisation of quota sales
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7\SHV�RI�3URGXFWLRQ�

7HFKQRORJLHV

• Technology-bundle 

- Electricity
- Iron and steel

• Conventional energy-factor substitution 

- All other sectors

7HFKQRORJ\�%XQGOH��

(OHFWULFLW\

Electricity 
TB

Brown coal

Petroleum

Gas

Hydro /
geothermal

Nuclear

Other 
renewables

&5(6+&5(6+

Steaming coal
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*+*�6RXUFHV

� &DUERQ�GLR[LGH

– Combustion
– Fugitive
– Industrial processes

� 0HWKDQH�DQG�1LWURXV�2[LGH

– Livestock and farming
– Fugitive
– Transport
– Chemical industries

$�3RVVLEOH�.\RWR�6FHQDULR

� 7DUJHWV

– Kyoto targets adopted
– US excluded from emission reductions
– Tightening targets

� ,QWHUQDWLRQDO�TXRWD�WUDGLQJ�V\VWHP

– CPR
– Banking (intertemporal optimisation of quota sales)
– Agriculture emissions excluded
– Market power (FSU maximises GNP)

� &'0� ������ ����0W������� ����0W�&2
�
�H�
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,PSDFWV

� 4XRWD�SULFH� �&DUERQ�SHQDOW\

� &KDQJH�LQ�FRPSHWLWLYHQHVV

– Emission intensive vs non-emission intensive

– Annex B vs Non-Annex B

– Carbon intensive vs Non-carbon intensive energy 

– Domestic abatement vs International abatement

2YHUDOO�,PSDFWV

� 'HDGZHLJKW�ORVVHV�as industries restructure

� 7UDGH�LPSDFWV

� 4XRWD�UHYHQXH�WUDQVIHUV
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*OREDO�4XRWD�3ULFHV�:LWK�DQG�

:LWKRXW�%DQNLQJ
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'LIIHUHQW�3ROLF\�$VVXPSWLRQV
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Technology-Bundle Industries:
Key Assumptions

• TB industries minimise production costs 
choosing a mix of knowntechnologies

• Inputs in each technology used in fixed 
proportions

Technology-Bundle Industries

OUTPUT

Commodity 1 Commodity k Technology 
bundle

Leontief
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Conventional Technology: 
Key Features

• Substitution among primary factors

• Substitution among energy inputs

• Substitution between energy- and factor-
composites 

• No substitution between non-energymaterial 
inputs and energy-factor composite

3URGXFWLRQ�7HFKQRORJ\��

2WKHU�6HFWRUV

Leontief

Non-energy materials Energy-factor

CES

Factor EnergyForeign Domestic

land capital labor

CES

coal gas elect. oil

CES

output

NatRes

CES


