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Earlier version
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Outline

• Research question
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Multi-Regional Input Output Analysis (MRIO)
Leontief (1936, 1941)
Miller & Blair (2009)
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Sustainability: A review

• Definition: Meeting needs of present & future
generations (Brundtland 1987)

• Think in terms of consumption (non-declining)

• Consumption depends on…
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Ingredients Comprehensive Wealth

Ingredients

• Produced capital

• Human capital

• Natural capital

Genuine Savings =

= Gross national saving

- Consumption of fixed capital

+ Education expenditure

- Energy depletion

- Mineral depletion

- Net forest depletion

- Fisheries depletion

- CO2 damages
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Elements of nature that generate
value to people:
• ecosystems & species
• freshwater
• land
• minerals
• air and oceans
• natural processes and functions.
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Trade in Natural Resources (2008)

• 24% of global merchandise exports in 2008

• Increased >600% ($613b to $3.7t) since 1998
> GDP of all but 4 countries

= combined GDP of 131 smallest economies

• 24% of global merchandise exports in 2008

• Increased >600% ($613b to $3.7t) since 1998
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= combined GDP of 131 smallest economies

Source: WTO (2010)
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Natural Resources as a share of
merchandise exports

Middle East 74%

Africa 73%

Commonwealth 70%

• 21 countries, NR >80% of exports

• 9 countries, NR >50% of GDP

Commonwealth 70%

South & Central
Americas

47%
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Trends in virtual carbon
1990 2008

Virtual Carbon
20% Global CO2

(4.3Gt)
26% Global CO2

(7.8Gt)

From poor to
rich countries

0.4 Gt CO2 1.4 Gt CO2

Source: Peters et al (2011)

9Davis & Caldeira (2010)
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Multi-Region Input-Output Model



Data

• Global Trade Analysis Project v8 2007 data
– 57 sectors in 129 countries & regions

– Fisheries, forests, oil, gas, coal, mineral extraction,
CO2 (fuel combustion)

• Social Cost of Carbon = $50/tC

• World Bank (2013) for savings, net physical
capital, education expenditure for 2007

• Munich Re NatCatSERVICE
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Why use Input-Output

• National & international climate policies
– Taxes

– Cap & Trade Schemes

– Agreements & treaties (Kyoto, etc).

• Traces impacts along the entire production chain

• Examine resource depletion & CO2 embodied in
trade

Sources: (Miller & Blair 2009; Lenzen et al 2007; Wiedmann et al 2007;
Wiedmann 2009)
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Understand how we might account for
emissions and determine national

responsibilities

Understand how we might account for
emissions and determine national

responsibilities
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Accounting
Perspective

Source of Damages
Responsibility

assigned to country

Production
Global damages from
domestic emissions

(World Bank; IPCC; Kyoto)

That ‘burns’ the
resource

Consumption
Damages embodied in a
country’s final demand

That consumes the
final product

Consumption
Damages embodied in a
country’s final demand

That consumes the
final product

Dismal
Domestic damage caused by

global emissions
(Arrow et al 2012)

That suffers the
damage
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Production vs. Consumption Based Resource Depletions

Consumption
Depletions

Production
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Resource depletions only

Carbon emissions
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Consumption, Production & Dismal CO2 Emissions

Consumption Approach

Production Approach

Dismal Approach

Carbon emissions only

Fisheries, forestry, oil,
gas,  soft coal, hard coal,
minerals, rare earth
metals
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Resource Depletion
Production – Consumption

50.246
-42.776

-22.921
18.638

-60.000 -40.000 -20.000 0 20.000 40.000 60.000

Rest of West Asia…
United States…

Japan…
Russian Federation…

Depletions in millions of USD

18.638
13.118

-11.861
9.687
9.481

8.423
-8.147
-7.843
-7.040

7.003
6.678

-5.980

Russian Federation…
Norway…

Germany…
Iran, Islamic Rep.…

Rest of North Africa…
Nigeria…

Italy…
France…

Korea, Rep.…
Venezuela, RB…

Canada…
India…



Take home points

Accounting perspectives matterAccounting perspectives matter

Substantial implications for policy
design
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Focusing on domestic production
masks broader global trends
Focusing on domestic production
masks broader global trends



Thank you.

M.K.Agarwala@lse.ac.uk
M.Agarwala@uea.ac.uk

References & slides upon request
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