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Motivation for GTAP

• Established 1992
• Increasing demand for quantitative analysis of 

global trade issues 
• Historically analysis was done “in-house” in a 

few agencies (no sharing with public, came and 
went with new administrations)

• GTAP: Combines the advantages of Agency and 
University approaches: documented, publicly 
available, easy to use.



GTAP Data Base
• Philosophy: Find the best person in the world to do the job 

and sell them on it!
• GTAP establishes standards, coordinates the work and 

brings it together into ONE globally consistent data base.  
– Global coverage: 129 regions in v8 (vs. 13 in version 1)
– Sectoral detail: 57 sectors (vs. 37 in version 1)
– Two base years in v8: 2004 and 2007
– Bilateral trade data and shipping margins:  USDA, CPB
– Protection data: ITC-Geneva, CEPII, OECD…
– National data bases: national collaborators
– Physical data - energy sectors (IEA, OLADE)

プレゼンター
プレゼンテーションのノート
Newly added regions: Bahrain, Cote d'Ivoire, El Salvador, Ghana, Honduras, Israel, Kenya, Kuwait, Mongolia, Namibia, Nepal, Oman, Qatar, Saudi Arabia and United Arab Emirates 
Decomposition of tariff components into specific, ad valorem and TRQs
Decomposition of subsidy payments into decoupled and non-decoupled payments
�Sales to begin in late February 2012 




I-O Tables
• Contributed by Individuals
• Sectoral classification:

– Full 57 sectors not required
– Separate food and agriculture, energy, other
– Separate domestic and import use

• Sign conditions: no negative flows except in 
changes in stocks

• Sectoral balance condition: Sales = Costs
• Check for Unusual Shares
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Clean, Disaggregate, Synthesize

• Disaggregate 
– Of the 112 regions in GTAP 7.1: only 36 I-O tables 

have all 57 sectors; no disaggregation needed
– 40 tables need agricultural disaggregation; use 

agricultural I-O data set.
– 17 tables need non-agricultural disaggregation; use 

representative table.
• Synthesize

– Create 19 composite regions.
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Ag IO data (FAO)
Ag Production targeting 
(EUROSTAT, Hans Grinsted Jensen 
(FOI) and Hsin Huang (OECD))

agricultural data set

International Data Sets: 244 Countries
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IMF

Income and Factor Taxes

Goods (COMTRADE and Mark Gehlhar
Services (Nico van Leeuwen and Arjan 
Lejour, CPB and IMF)

trade data sets

MAcMap (CEPII and David Laborde 
(IFPRI) and UNCTAD).
Domestic Support (OECD PSE/CSE), 
Agreement on Textiles and Clothing 
(Francois and Worz), 
Export subsidies (Aziz Elbehri)

protection data sets

C, I, G, POP: 
World Bank

macro data set

Volumes and Prices: IEA

energy data sets



Construction Process
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I-O Tables

Fitted I-O

Tables

GTAP Data 
Base

International 
Data Sets

FIT

Assemble
• Eliminate changes in 

stocks
• Reconcile with 

international data sets: 
Adjust the IO tables to 
match the macro datasets

• Entropy theoretic 
approach



Satellite Datasets

• Energy volumes
• CO2 and non-CO2 emissions
• Land use by Agro-ecological zone
• Migration and remittances
• Foreign income payments and receipts
• FDI
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Future Improvements 
on the Agenda

• IO tables 
– Commodity Taxes
– Dwellings

• Skill shares 
• Intra-institutional detail
• Improved international margins
• Domestic margins
• IRIO
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IRIO
• GTAP is an MRIO (imports by agent and 

bilateral imports, but not bilateral imports by 
agent)

• Collaborating with Zhi Wang (USITC) 
– GTAP compatible IRIO which we hope to adapt

• Used BEC to split imports into intermediate, final 
and mixed

• Collected additional data on China and Mexico
• Collected additional IO information where available

– Optimization assuming fixed bilateral trade.
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Theoretical Background
FIT Module

• Bacharach, M. (1970), Biproportional matrices 
and input-output change, Cambridge.

• James, M. and R. McDougall (1993), “FIT: An 
input-output data update facility for SALTER”, 
SALTER working paper 17, Australian Industry 
Commission.

• Theil, H. (1967), Economics and information 
theory, North-Holland, Amsterdam.
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A Multi-Region Input-Output Table 
based on the 

Global Trade Analysis Project 
database

(GTAP-MRIO)

Glen Peters and Robbie Andrew
Center for International Climate and Environmental Research – Oslo (CICERO),

glen.peters@cicero.uio.no

mailto:glen.peters@cicero.uio.no


• Historic Development
• Goals and Motivation
• Construction and Solution
• MRIOT “Construction” Applications

• Region detail
• Sector detail
• Small elements
• Model comparisons

Outline





MRIO Meeting - Japan, 1/02/12

• Motivated by climate policy (carbon leakage)

• Initial single-region MRIOT on Norway
– Peters and Hertwich 2006 (x3)

• Relevance required a global study
– Use the GTAP database to get a timely solution

– EEBT, Peters and Hertwich (2008), ES&T

– MRIO, Hertwich and Peters (2009) , ES&T

– Time, Peters et al (2011), PNAS

Historic Development



Goal and Motivation

• Timely and policy relevant analysis
• Not MRIOT construction methods

• GTAP-MRIO
• We use the GTAP database
• We don’t intent to place ownership

• (not CICERO-MRIO)



Construction (GTAP-MRIO)

GTAP nomenclature:
Zd=VDFM, Zi=VIFM, 
T=VXMD, S = VXMD/VIM



Construction (GTAP-MRIO)



Construction (Rutherford)



GTAP-MRIO vs Rutherford



GTAP-MRIO vs Rutherford



Environmental Extensions
• Total emissions (see later)
• Allocation to sectors important
• GTAP

• Energy and CO2 consistent
• but different to national sources…

• GTAP+
• Match national sources

• but inconsistent with GTAP energy data
• What is “best”?



Difference: GTAP vs GTAP+



Region Aggregation

• GTAP-MRIO: 
• 78 (1997), 87 (2001), 112 (2004), 129 (2007)

• Andrew et al (2009)
• A carbon footprint needs four regions + RoW
• Several shortcuts possible, like uni, DTA, etc

• Experience shows that regional detail is 
important

• You never know which regions are needed
• Adding regions is like adding sectors



EU27  Deforestation 



Sector Aggregation

• GTAP-MRIO: 
• 57 sectors, all versions

• When is detailing needed?

• Analysis of aluminium sector
• Dis-aggregation required

• Analysis of carbon footprints
• ?



MRIO Meeting - Japan, 1/02/12



Small Terms





Study Comparisons

• What causes largest differences
• Variations in environmental extensions
• Definition of the Carbon Footprint
• Different MRIOT



Environmental Extensions



Carbon Footprint Definition



MRIOT – GTAP7.0 vs GTAP7.1



Study Comparisons

• What causes largest differences (average)
• 19%, Variations in environmental extensions
• 5%, Definition of the Carbon Footprint
• 1%, Different MRIOT
• (average of largest 10): 23%, 20%, 3%

• We may give users the wrong impression 
about uncertainty

• Must ensure we show results consistently



Summary

• GTAP-MRIO
• Robust and effective MRIOT for timely policy 

analysis
• Probably not the best MRIOT that will exist

• MRIOA in the future
• Reflect on what is needed, justify choices
• Be consistent, but different
• Careful model comparisons needed



MRIO Meeting - Japan, 1/02/12

Thank you

glen.peters@cicero.uio.no



MRIO Meeting - Japan, 1/02/12

EMISSION TRANSFERS OVER TIME



MRIO Meeting - Japan, 1/02/12

Virtual embodied CO2 emissions (2004)

Robust result across 
many studies

Static picture
Need dynamics
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• World split into 113 countries and region each 
with 57 sectors

• Annex B (developed) versus non-Annex B 
(developing)

• 1990 to 2008

• Focus on net emission transfer (exports minus imports)



MRIO Meeting - Japan, 1/02/12

Consumption-based CO2 Emissions

Globally:
Emissions from the production of traded 
goods and services
1990: 4.3 Gt CO2 (20% of global emissions) 
2008: 7.8 Gt CO2 (26%)
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Consumption-based CO2 Emissions
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Changes offset Kyoto reductions

Net transfer in 2008 was six times 
achieved Kyoto Reductions

…and our method is conservative
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Aggregated offsets
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Sector Detail

Non-energy intensive 
manufacturing is most relevant in 
carbon leakage debates



MRIO Meeting - Japan, 1/02/12


	Walmsley.pdf
	The GTAP Data Base
	Motivation for GTAP
	GTAP Data Base
	I-O Tables
	Clean, Disaggregate, Synthesize
	International Data Sets: 244 Countries
	Construction Process
	Satellite Datasets
	Future Improvements �on the Agenda
	IRIO
	Theoretical Background

	Peters
	A Multi-Region Input-Output Table based on the �Global Trade Analysis Project database �(GTAP-MRIO)
	Outline
	スライド番号 3
	Historic Development
	Goal and Motivation
	Construction (GTAP-MRIO)
	Construction (GTAP-MRIO)
	Construction (Rutherford)
	GTAP-MRIO vs Rutherford
	GTAP-MRIO vs Rutherford
	Environmental Extensions
	Difference: GTAP vs GTAP+
	Region Aggregation
	スライド番号 14
	Sector Aggregation
	スライド番号 16
	Small Terms
	スライド番号 18
	Study Comparisons
	Environmental Extensions
	Carbon Footprint Definition
	MRIOT – GTAP7.0 vs GTAP7.1
	Study Comparisons
	Summary
	スライド番号 25
	Emission Transfers over time
	スライド番号 27
	スライド番号 28
	スライド番号 29
	スライド番号 30
	スライド番号 31
	スライド番号 32
	スライド番号 33
	スライド番号 34
	スライド番号 35
	スライド番号 36
	Aggregated offsets
	スライド番号 38
	Sector Detail
	スライド番号 40


