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International Trade--Overview
Trade is beneficial from theoretical grounds
— Climate impacts change comparative advantagdfefeint regions.
— Gains from trada la classic economic model.
International trade moderates and transmits ingpiactjoods markets such as agriculture:
— Getting the sign (+/-) right on impact analysigues one to consider global market impacts.

— Peculiar to study the impact BLOBALclimate change on a local or regional level without
consideration of global impacts.

In terms of adaptation, trade can be thought gfaading risk

— Impacts of large yield losses/possibly food suppigrruption in one region/location can be offset
through imports—e.g heat wave in Europe a few ykack had no noticeable impacts on overall
commodity prices.

— Exporting regions, even with yield losses, cangfieeconomically through higher prices.
Adaptation inconsistent with trac

— Adaptation is often interpreted as finding wayaltow agents to continue to do the same thing—
maintain same crops, or at least continue to farm.

— Free trade may mean some cannot continue to cemm®l effective adaptation means doing
something completely different: risk of trade bawrsierected to preserve dying sectors.

Can trade lead to welfare losses?
— Gains from trade assume perfect marketfest world.

— Natural resources and resource sectors oftendiar ilealized markets.
» E.g. agricultural subsidies in the North, food pricing in the South

« Water mispriced, full non-market value of unmanaged land may not beteeflin market decisions—tropical
deforestation—e.g. reflecting the value of carbon loss in conversion decisions

* Environmental and health effects of agricultural chemicals aheérssion.
Interaction of mitigation, impacts, adaptation,ltiple environmental stresses with ¢ygsle.
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Net gains from trade

Country A Country B

If one tries to
preserve ag.

through
some type of
subsidy then
trade gainis
lost, plus
additional
loss.

Consider 2 countries that coincidentally have no icentive to trade at present
but where climate change causes Country A (e.g. toacal country) to have
yield loss and Country B (e.g. northern temperatejo have a yield gain, and
assuming climate change does not change the worldge—gains and losses
across the world balance out..




Trade Effects with Distortions

Country A—Low Ag. Prices to Make Food Country B—High Ag. Prices to Subsidize
Affordable—distortions reduce profits to domestic Producers—distortions cause losses to consumers
producers that exceed gains to consumers from higher prices that exceed gains to producers
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World subsidy
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If world price rises due to cliamte If world price falls it increases
change impacts it increases distortionary costs of producer
distortionary cost of the food subsidies—oprice rise would

subsidy—World price reduction reduce it
would reduce distortion cost.




A severe case where yields fall in all regions armbmmodity prices rise.

An old (1994) Importing regions are net
study that still losers

makes valid
point Consumption/ production
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A moderate case where many regions have yieldaseseand net effect is to
reduce many commodity prices

_ Net importing regions gain even
Estimates show _ though they have yield losses
net (Consumer+ Consumption/ productio

producer) effect 2.5
but producers
getting hit by
falling yields
and falling
prices in these
regions would
lose big.
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Figure 4. Per capita welfare change:

GISS, CO; fertilization, adaptation

(1989 $ per capita).

Note: see Figure 1. Average yield change
Many exporting regions lose even

when yields are positively affected.
Same old (1994) Cilobal Environmental Change 1994 Volume 4 Number [

study that still
makes valid Rosenzweig and Parry study of circa same period
point showed adaptation led to less food production in
developing countries—counter-intuitive if you don’t
consider full comparative advantage effects.




MIT EPPA, 16 Region, multi-sector
CGE model, with trade in all goods
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GTAP land data/
Spatial disaggregation
algorithm

Biogeophysical Land
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CGE-Impacts-Adaptation Framework

5 land types—cropland, pastureland, harvestedtfarel natural grassland, natural
forestland

Crops, bioliquids, and bioelectric compete forpdamd; Livestock sole user of pastureland,
forestry sole user of harvested forestland, nagnads and forest land enters utility function
of the representative consumer.

We convert land from less intense to more intarsses which requires capital, labor,
intermediates equal to the difference in the valiune land—difference in land rent reflects
differential investment or abandon land to lesense uses.

— Converting from pasture, managed forest to craptaquires investment in clearing, developing
access, eftc.

— Standing timber on natural forestland contribtesimber supply

Two ways to represent land supply respc

— Pure Cost of Conversion Response (PCCR)

— Observed Land Supply Response (OLSR)
Climate, CQ, ozone affect vegetation productivity as modete@EM at 0.5 x 0.5 (lat. x
long.) resolution

— Vegetation productivity changes aggregated froioh lgvel by use type to change regional land
productivity for each land use.

— Economic model then includes input substitutialistment in consumption, change in land use,
land conversion, and trade in an integrated fashion

— Land use changes then fed back to TEM to exananmed effects of climate, CO2, ozone and
land use change these forces create on ecosysiegesibhemistry.




Studies using parts of this framework

Felzer et al., Climatic Change, 2005
— Impacts of climate, CQand ozone on biogeochemistry—value

Impacts in terms of additional carbon reductionesfifossil fuels
needed to meet a given CEbncentration target.

Reilly et al., Energy Policy, 2007
— Impacts of climate, CQand ozone on crops, livestock and forestry.

Gurgel, et al. Journal of Ag. & Food Industrial Organization

and forthcomin

— Biofuels and impacts on agriculture, land usehwitmate, CQ, and
0zone impacts.

— Note—once in this highly integrated system impaatigptation,
mitigation are no longer completely “separable”—taial studies can
identify partial contributions to economic impabts the partial
contributions estimated in this way depend on hosy tare constructed

and may not “add-up” to the combined effect. 0B
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Fig. 1. Geographical distribution of cwone (AOT4), ppme-h), mean
monthly levels for June-August of 1988,
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Fig. 1. Global changes in temperature, O0); concentrations and ozone
levels: (a) temperature change; (b) OO0, concentration; and (c) orone level.




MIES CHR
-2 = 38 -6 w2
Y e T .3
[ =) [ B - | [ =
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Fig. 5. Index for crop yield and production.

Crop yield effects +/- as much as
40 to 60%

Crop production effects nearly
an order of magnitude less
because of adaptation




However, total actual macroeconomic change is great
than the food consumption change because food
consumption is “maintained” by allocating more resairces
to the sector and therefore less available to othgrarts of
the economy, or where gains resources are freed fogst of

economy.




Trade critical in determining regional
economic effects. In high pollution
case ozone damage in temperate
regions lead to economic benefits in
tropical regions because agricultural
productivity is damaged in temperate
areas leading to food imports from
tropics and economic benefits

Climate and CO2 only case is
generally beneficial but most
beneficial to ag. Importing
regions and very little benefit to
exporters.

Caution: As percent of
the economy impacts will
be larger in pooer
economies where ag./food
Is a bigger percent of the

Macro-economic consumption change in economy.

(a) high pollution case and (b) climate
and CO, only cases




Summary

Combination of climate & CQas simulated by TEM—IGSM are
beneficial for crops, forestry, pasture, in all BPRgions

— More so in cooler regions, less in tropics

Ozone damage can more than offset these bergzfiising large losses if
uncontrolled

— Ozone damage to crops significant in all regions, even Southern Hereisphe
less effect on forest, pasture

Significant economic capacity to adapt to largdd/changes by shifting
resource

Economic loss must be measured as total consumioss to the economy
because many of the losses are outside the agriausiector.

Regional economic effects do not flow directlyrfrgield changes—are
strongly affected by change in comparative advantsgause of
iInternational trade

— High pollution case—Southern Hemisphere/far North gain because less 0z¢
damage/more climate benefit




Mitigation, Multiple Environmental Stresses,
Impacts, and Trade

e Biofuels a climate solution?
* Viable with changing climate?

e Land use effects and biogeochemistry
feedbacks

* Biofuels feedstock production—an economic
activity that might substitute for crops
damaged by climate change?




Land-use change over the 21st century
(no climate feedback, policy case)




Land-use change over the 21st century
(with climate feedback, BAU)




Cumulative Net Abatement of Fossil Fuel Carbon with Biofuels
using a Pure Conversion Cost Response (PCCR) Model

I Biofuel Areas Only
1 All Agricultural Areas
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Cumulative Net Abatement of Fossil Fuel Carbon with Biofuels
using a Pure Conversion Cost Response (PCCR) Model

Il Biofuel Areas Only
[ All Agricultural Areas
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Cumulative Net Abatement of Fossil Fuel Carbon with Biofuels
using the Observed Land Supply Response (OLSR) Model

I Biofuel Areas Only
1 All Agricultural Areas
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Cumulative Net Abatement of Fossil Fuel Carbon with Biofuels
using the Observed Land Supply Response (OLSR) Model

I Biofuel Areas Only
1 All Agricultural Areas
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Summary

Trade in goods is an integral part of the world economy and must be&®usin
analysis of impacts of global environmental change.

In principle trade is a mechanism that pools risks and as sudifese improving.

Narrowly defining adaptation as preserving existing activities imayfere with
trade, and therefore countries may not get the benefits of tramteLatly
exacerbate economic losses.

Idealized market conditions do not exist for many resources and restapendent
sectors that are likely to be affected by climate change anddhistrongly effect
simpler conclusions about the benefits of t—climate change, perha
exacerbated through trade, may put additional pressure on interventioiisispol
or bring additional threats to unprotected natural resources (or helse threats—
the 29 best nature of these issues does not allow a theoretical conclusto on
direction but countries certainly should be wary.)

The forefront of understanding the earth system is to consider funddment
interactions among impacts, mitigation, adaptation with multiple enmental
changes in a growing and changing economy where multiple sectors areingmpe
for the same resources (land, water) and market sector respoasepotential
threat to protection of natural systems.




