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Previously

o Avariety of trade agreements exist under current international norms
o Agreements riddled with uncertainty and not always welfare enhancing
o Multi-year negotiations can make or break a domestic economy

e Even if policymakers agree multilateral purchase commitments with
respect to China, they should learn right lessons from US experiences
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o Avariety of trade agreements exist under current international norms
o Agreements riddled with uncertainty and not always welfare enhancing
o Multi-year negotiations can make or break a domestic economy

e Even if policymakers agree multilateral purchase commitments with
respect to China, they should learn right lessons from US experiences

Today

e How do international agreements fare with respect to the environment?
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Background

The WTO nor any other central body presides over international
agreements with respect to the environment
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Background

The WTO nor any other central body presides over international
agreements with respect to the environment

There are some 200 multilateral environmental agreements.
e Each country is a producer of pollution that is then distributed globally

e These externalities are common to each country, but only a lessor
proportion of costs are borne by any particular emitter of pollution

e This leads to a failure of free markets that requires intervention across

government
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Notable Agreements

o Convention on International Trade Endangering Species
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Notable Agreements

o Convention on International Trade Endangering Species
e Montreal Protocol on Substances that Deplete Ozone Layer
e IMO 2020 Cutting Sulphur Oxide Emissions

WTO still influences environment indirectly. GATT Article XX:

subject to the requirement that such measures are not applied in
a manner which would constitute a disguised restriction on
International trade, nothing in this Agreement shall be construed
to prevent the adoption or enforcement by any contracting party
of measures (b) necessary to protect human, animal or plant life
or health, ... (g) relating to the conversation of exhaustible natural
resources if such measures are made effective in conjunction
with restrictions on domestic production or consumption.
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Issues

Tuna-Dolphin Case
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Issues

Tuna-Dolphin Case

e In 1991, before existence of WTO, US banned tuna imports from Mexico
due to fishermen not using dolphin-friendly nets

e GATT concluded US could not ban imports because US applied
restriction to production process method and not the product itself

"GATT rules did not allow one country to take trade action for the
purpose of attempting to enforce its own domestic laws in
another country - even to protect animal health or exhaustible

natural resources"
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Issues

Case

Tuna-
Dolphin

Shrimp-
Turtle

Gasoline

Biotech
Food

Issue

Ban on imports of Mexican tuna by US not caught in nets
safe for dolphins

US ban on imports of shrimp from India, Malaysia, Pakistan
not caught in nets safe for sea turtles

US ban on imports of gasoline from Venezuela and Brazil
because gas exceeded maximum allowed smog-causing

chemical (under US Clean Air act)

Ban on GMO food or crops by the EU since 1998

Outcome

GATT ruled in favor of Mexico. Strong consumer
response led to net change.

WTO ruled against US but US would still require use
of nets provided adequate notice and consultation
were pursued.

Ruled against US for violating equal treatment
between foreign and domestic producers.

WTO ruled against EU citing need for judgement
based on scientific risk assessments.
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Issues

Case Issue Outcome
Tuna- Ban on imports of Mexican tuna by US not caught in nets GATT ruled in favor of Mexico. Strong consumer
Dolphin safe for dolphins response led to net change.

: : . . . . WTO ruled against US but US would still require use
Shrimp- US ban on imports of shrimp from India, Malaysia, Pakistan g a

of nets provided adequate notice and consultation

Turtle not caught in nets safe for sea turtles
were pursued.

US ban on imports of gasoline from Venezuela and Brazil
Gasoline  because gas exceeded maximum allowed smog-causing
chemical (under US Clean Air act)

Ruled against US for violating equal treatment
between foreign and domestic producers.

Biotech . WTO ruled against EU citing need for judgement
! Ban on GMO food or crops by the EU since 1998 . sal e judg

Food based on scientific risk assessments.

Considerable outside pressure and loopholes have allowed each of these
policies to be applied in the end.

7/ 25



Trade & Environment

Does Trade Help or Harm the Environment?
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Trade & Environment

Does Trade Help or Harm the Environment?

Externalities: These are affects of one individuals production or
consumption on other individuals.

e Positive externalities benefit the other users (e.g. scientific discovery)
and negative externalities harm other users (e.g. indoor smoking)

o Market failure 1s a scenario in which positive or negative effects of
externalities on other people are not fully paid for by the producer

e For example, if tech created by firm 1is freely accessed by firm 2 with
no payment made
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Does trade incentivize or disincentize the production of externalities?

There are some cases where having more trade raises the externalitly and
lowers welfare, and others where the opposite takes place.

If producing a negative externality domestically, trade = lower market
price = lowers domestic quantity supplied

Less domestic production implies less of the externality being produced
too. Welfare improves and externality lowers.

If the production externality had been "a chance at triggering technological
advancement", trade would contribute towards less of the positive
externality and harm welfare.
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Trade in Fish:

Fish treated as common property. 29% of fish and seafood species have

collapsed, with populations declining by at least 90% between 1950 and
2003.
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Trade in Fish:

Fish treated as common property. 29% of fish and seafood species have

collapsed, with populations declining by at least 90% between 1950 and
2003.

Since fish are an international resource, no single party fully internalizes
negative externalities of producing these goods.

Requires international agreements which assign property rights and limit
overharvesting.

In absense of these measures, international trade enlarges the market for
overfished products.
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Trade in Buffalo:

1870 saw London develop new technology for tanning buffalo hides,
causing their demand to skyrocket.
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Trade in Buffalo:

1870 saw London develop new technology for tanning buffalo hides,
causing their demand to skyrocket.

A great deal of overhunting resulted in the near extinction of the species,
following technology-spurred trade growth.

A lack of property rights and government intervention contributed towards
this great massacre of the species.

The Convention on International Trade in Endangered Species (CITES) now
protects over 5,000 animal and 29,000 plant species in order to avoid such
outcomes through trade.
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Trade in Solar Panels:

More panels implies less emissions since per unit electricity consumption
would be generated through increasingly greener sources.
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Trade in Solar Panels:

More panels implies less emissions since per unit electricity consumption
would be generated through increasingly greener sources.

A reduction in solar panel tariffs = lower price of electricity, more use of
it and less negative pollution externalities.

Trade can contribute towards improvements in the environment as well as
deterioration.
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Empirics

JOURN,
ENVI

Contents lists available at SciVerse ScienceDirect

Journal of
Environmental Economics and Management

journal homepage: www.elsevier.com/locate/jeem

Trade and the greenhouse gas emissions from international @Cmsmrk
freight transport™

Anca Cristea?, David Hummels ®*, Laura Puzzello ¢, Misak Avetisyan ¢

* University of Oregon, Fugene, OR, USA

" purdue University and NBER, Department of Economics, 100 § Grant St, 403 W. State Street, West Lafayette, IN 47907, USA
€ Monash University, Melbourne, VIC, Australia

4 University of Southern California, Los Angeles, CA, USA

ARTICLE INFO ABSTRACT

Article history: We collect extensive data on worldwide trade by transportation mode and use this to
Received 6 June 2011 provide detailed comparisons of the greenhouse gas emissions associated with output
Available online 1 August 2012 versus international transportation of traded goods. International transport is respon-
Keywords: sible for 33 percent of world-wide trade-related emissions, and over 75 percent of
Greenhouse gas emissions emissions for major manufacturing categories. Including transport dramatically
International transport emissions changes the ranking of countries by emissions per dollar of trade. We systematically
World trade growth investigate whether trade inclusive of transport can lower emissions. In one quarter of

International trade by transport mode cases, the difference in output emissions is more than enough to compensate for the

emissions cost of transport. Finally, we examine how likely patterns of global trade
growth will affect modal use and emissions. Full liberalization of tariffs and GDP growth
concentrated in China and India lead to transport emissions growing much faster than
the value of trade, due to trade shifting toward distant trading partners.

© 2012 Elsevier Inc. All rights reserved.
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Empirics

Per dollar value exports, which countries have the cleanest 2004 exports?

Export emission intensities

(Selected countries)

Singapore . L. . .

Sweden Production emission intensit
Sweden . y

Japan

A“T,‘;'@ Transport emission intensity
Ireland
Portugal
Finland
Belgium
Korea
UK
France
Taiwan
Denmark
Spain
Mexico
Netherlands
United States
Greece
Malaysia and Indonesia
China and Horg Kong
anada
Chile
India
Australia and New Zealand
Russia
Brazil
Argentina

I T T I I
0 500 1,000 1,500 2,000 2,500
CO2g/$
Fig. 4. Output and transport emission intensities of exports, by country. Note: Emission intensities are calculated based on Eq. (3) for transport, and

Eq. (4) for output. The aggregation to the region level uses trade rather than output weights. The units are grams of CO, per dollar of exports. Data is for
base year 2004. Countries are ordered by increasing production emission intensity of exports.
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 International transportation is a small fraction of overall emissions but
a surprisingly large fraction of trade-related emissions

. % of trade-related emissions in US exports are due to international
transportation

o Many exporters and products that look relatively "clean", when focusing
only on output emissions, are in fact heavy emitters, once
Incorporating transportation

e Under trade liberalization, transport emissions will become
increasingly important, growing twice as fast as the emission from
trade-related output
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Empirics

American Economic Journal: Economic Policy 2016, 8(4): 220-254
http:lidx.doi.org/10.1257/pol. 20150168

Trade Costs, CO,, and the Environment'

By JOSEPH S. SHAPIRO*

This paper quantifies how international trade affects CO, emissions
and analyzes the welfare consequences of regulating the CO,
emissions from shipping. To this end, the paper describes a model of
trade and the environment, compiles new data on the CQO, emissions
from shipping, and estimates key parameters using panel data
regressions. Results show that the benefits of international trade
exceed trade’s environmental costs due to CO, emissions by two
orders of magnitude. While proposed regional carbon taxes on the
CO, emissions from shipping would increase global welfare and
increase the implementing region’s GDP, they would also harm poor
countries. (JEL F18, H23, H87, L92, Q54, Q56)
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Empirics

TaBLE |—ToTaL GREENHOUSE Gas Emisstons IN 2007 (millions of tons of CO;)

International  Domestic Total
Source (1) (2) (3)
Panel A. CO; emissions by transport mode and type
Shipping: Air 200 40 240
Shipping: Sea 648 132 780
Shipping: Rail 19 25 44
Shipping: Road 383 1,397 1,780
Shipping: Total 1,250 1,594 2,844
Production: total 1,154 25,370 26,524
Global total 2,404 26,964 29368
Panel B. CO; emissions by region
United States 346 5,993 6,339
European Union 695 4,124 4,819
Other 1,363 16,848 18,211

Notes: All values represent millions of tons of CO; in the year 2007. Section II of the paper
describes data sources. International production represents production of internationally traded
goods. Household consumption (e.g., passenger transportation) is included in domestic pro-
duction. Panel B combines production and shipping emissions. Table summarizes direct emis-

sions from fossil fuels consumed by each economic activity.
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e Uses a model and data to measure the full welfare effects of
International trade

o Although the initial autarky counterfactual is unrealistic, it provides
Important benchmark

o Useful because it provides a sense of the magnitudes of the
environmental costs of trade reform due to CO?
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e Leading undergrade textbook laments how China's opening to trade
contributed to climate change but suggests environmental costs small
relative to economic benefits (Krugman, Obstfeld, and Melitz 2012).

e Looking at autarky provides starting point for this kind of question
before we expand out to free-trades indirect environmental impact on
welfare vs its direct efficiency gains.
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Empirics

TABLE 3—ANNUAL EFFECTS OF INTERNATIONAL TRADE ON SoCiAL WELFARE (billions of US dollars)

Enviromental costs

Gains from trade of trade Social welfare Ratio: (1)/(2)
(1) (2) (3) (4)
FPanel A. Global
World 5,455 —33.8 5485 —161
(3,450, 27,105 [—45, —1] 3,499, 24,680 [—6,853, —81]
Panel B. By region
United States 62 -2.5 604 —245
(393, 3,965] [-3,0] [397, 3,968] [—12,295, —126]
European Union 2,148 —18.4 2,164 =117
(1,295, 10,777] [—24, —1] [1,317, 10,781] [—4,425, —56]
Panel C. By GDP per capita
Richest third 3,724 —24.0 3,746 —155
(2,414, 18,031] [-32, —1] [2,397, 16,240 [~6,556, —80]
Middle third 1,294 -53 1,298 —245
(756, 7,219] [-7,0] [745, 6,584] [—9,286, —110]
Poorest third 437 —4.5 441 -06
[274, 1,855] [—6, 0] [279, 1,856 [~5,592, —47]

Notes: All columns represent US$(2007) in billions. The first three columns show (GFT-1) x GDP,
(ECT-1) x GDP, and (GFT x ECT-1) x GDP, where GFT is gains from trade in percentage terms, and ECT is
environmental cost of trade in percentage terms. Bracketed numbers represent bootstrapped 95 percent confidence
intervals; see the online Appendix for details. The “Richest,” “Middle,” and “Poorest” rows distinguish 3 groups of
42-43 countries based on 2007 GDP per capita. The GDP per capita ranges defining each group are: above $14,000,
$2,400 to $14,000, and below $2,400,
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Empirics

Panel A

Gains from
international trade
(percent of GDP)

42210 11.05

m 11.051t0 17.15

™ 17.15 10 24.93
= 24.93 to 82.59

Panel B

|
|

Environmental costs of
international trade
(percent of GDP)
0.00 to 0.07
= (.07 to 0.10
™ 0.10t0 0.11
™ 0.111t00.19 4

FiGurek 1. BENEFITS AND ENVIRONMENTAL COSTS OF INTERNATIONAL TRADE BY COUNTRY (percent of GDP)
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Shapiro's main findings:

1. Shows that international trade harms the environment. International
trade increases global CO? emissions by 5% (1.7 gigatons of CO?
annually).

2. Effects are equally driven by production and transportation of traded
goods.

3. Welfare gains from international trade far exceed environmental costs
of international trade due to CO? emissions by a factor of 161.

4. Welfare gains across every specific country in the sample, however the
gains from trade and emissions incurred are disproportionately poorer
for less developed countries.
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Shapiro's carbon tax findings:

Studies policies under three forms of carbon tax systems.
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Shapiro's carbon tax findings:
Studies policies under three forms of carbon tax systems.

Poor countries specialized in trading goods with high weight-to-value ratios
lose the most from these policies.

Why? If they regulate shipping for only some countries or modes of
transportation, policies increase unregulated CO? emissions and divert
trade to unregulated routes.
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Shapiro's carbon tax findings:

Policies increase welfare in the implementing region and decreasing
welfare elsewhere, even before accounting for environmental benefits.
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Shapiro's carbon tax findings:

Policies increase welfare in the implementing region and decreasing
welfare elsewhere, even before accounting for environmental benefits.

All three of these policies increase global welfare: decreases environmental
costs of trade more than they decrease gains from trade.

Since global welfare increases, these policies represent a potential Pareto
Improvement as long as a set of transfers from rich to poor countries also
takes place.
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In Summary

o Welfare gains and losses from trade agreements are complex and
require case-wise assessment

o Welfare gains and losses from externalities and trade are complex,
demanding similar scrutiny

o Market failures require direct government intervention through quotas,
taxes and property right allocations

o As trade liberalizes, the externalities associated with relocating goods is
expected to rise (further trade partners become more accessible)
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