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Measuring the effects of trade

Current methodologies available to assess the impact of trade
on employment.

Wages working, conditions, occupational health and safety,
labor standards.

Approaches

1 Input-output / LP-models
2 SAM-CGEs
3 Econometric models
4 Agent-based models

Paper is first draft, incomplete–had to determine my own
thinking on this issue
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Considerable skepticism despite...

Samuelson Free-Trade only true and nontrivial insight
economists have to offer

Wealth of nations derives from specialization and trade

LDCs specialization in relatively labor-intensive branches of
production

Marxists, following Lenin, believed that foreign trade provided
vent for surplus

Neoclassicals: gains from trade nonnegative and growth
comes from and k and technology

Economists hardwired to support trade as engine of
accumulation
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An exceptionally simple model...

L = lX where L is total employment

Taking growth rates of this equation L̂ = l̂ + X̂

Subtract the rate of growth of the population, as well, in
order to focus on employment growth per capita

If l falls can cancel out growth as a source of employment

But these are aggregates

Labor coeffs can all fall individually and in the aggregate rise

Optimistic to think that employment can expand in a slow
growing economy because the aggregate labor coefficient rises.
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von Neumann turnpike

Hooked isoquants, non-substitution, balanced growth

If trade could increase surplus employment would rise ipso
facto

von Neumann model grows slowest along a turnpike

Unbalanced paths faster but unstainable

For trade to work it must itself cause unbalanced growth

Conversely trade must be available for unbalanced growth to
be sustainable

First to link accumulation with employment growth
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Labor deepening v. labor widening

Immediate conflict between the goals of higher labor standards

Inequality reduced ability to accumulate public goods

Poor strive to keep up with rich

Reduced ability to save or pay taxes

Public opinion takes dim view of wage inequality

For economists it a signal for human capital formation

Odd that there would be so much concern (Freeman and Katz
e.g.) for effect of SBTC

Unresolved tension between trade theorists and rest of
humanity

Bill Gibson University of Vermont
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Is domestic demand necessary?

Structuralist base much of their case on domestic demand

Chinese have shown no

Trade solves problem of how to have high domestic savings
rates and thus weak domestic demand plus rapid growth

Must finance domestic accumulation of human capital

Here a strong domestic market may be counter productive
(Marquez and Pages-Serra, 1998)

Strong domestic market neither necessary nor sufficient for the
pace of growth required to lift large, and largely uneducated
populations out of dollar-a-day poverty
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Rodrick: more aggressive public sector intervention may be
needed

Attempt to reduce wage inequality confuses signals

Driving up wages by public works programs at all levels
reduces competitiveness
Reducing tariffs brings about wage equality in a legitimate way
Allows for economies of scale with foreign competition
limiting domestic market power
Can be beneficial if intervention is nondistortionary
Must prevent a backlash by those who have been hurt by
globalization
State should promote competition rather than block its effects

Is role of the public sector to redress wage inequality?
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Structuralists against trade?

Demand plays more fundamental (if disembodied) role Taylor
and van Arnim (2006)

Standard model: without specialization trade enhances welfare
in standard model

May have no impact on employment

Specialization requires investment, may increase/decrease
employment

For same level of AD, rise in productivity reduces employment

Drop in employment reduces incentive to invest...economy
turns down

If choice between trade and structuralists...?
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Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

The full employment assumption

Often criticized (Hoekman and Winters, 2005)

But the structuralist alternative also highly questionable.

Rise in output depends on full employment

Sympathetic to full employment assumption

Informal sector: Gibson and Kelley (1994)

Everyone doing something, formal or informal

FE more relevant to LDCs since little opportunity for leisure or
human capital accumulation.

What unemployed do when displaced by productivity growth
and trade?

Bill Gibson University of Vermont



Introduction
Analytics

Methodologies
CGEs

Econometrics
Agent based models

Employment J-curve

Liberalization of current account leads to temporary spike in
unemployment (Edwards and Edwards, 1998)

Wages could fall and increase profitability of export industries

Will take time...informality increases

Evidence suggests that lag is variable

Matusz and Tarr (1999) survey more than fifty studies

Conclude that trade adjustment is rapid

Asia seems to adjust more rapidly than Latin America (Lustig)

Public sector must make upgrading affordable to families

Bill Gibson University of Vermont
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A major puzzle (Hoekman and Winters, 2005)

Large public sector retrenchments can restore competitiveness

Salutary effect on exports initiating export-led growth path
Gibson (2005)

Why countries believe that it is optimal to protect their
low-skilled workers

Doing so effectively forces them to produce the wrong goods
and productivity increases

World is not set up to allow countries will large uneducated
workforces, corrupt govts, debt ridden and highly distorted
incentive structures and fragile banking systems to prosper

Should it be?

Bill Gibson University of Vermont
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Does trade cause good governance?

Good govts must maintain competitive exchange rates

Monetary stability and low inflation

Labor market flexibility

Adequate reserves in central bank

Limits scope for bad behavior

Such as subsidizing tertiary education and then hiring grads

Regain trust of private sector and begin to borrow from them

Trade can serve to discipline public sector?
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Misleading sectoral studies

Counterfactuals not usually adequately constructed

Macroeconomic policy response to job loss is crucial to shape
of J − curve

Assumptions about macro context affect computation of
welfare gains from trade

Hardly a telling criticism since just means that estimates are
conditional on macro response

Need labor market deregulation and fiscal discipline tend to
have a greater impact on adjustment to trade Wacziarg and
Wallack (2004)

Small effects spread over large number of agents vs. large
impact on a few

Bill Gibson University of Vermont
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Early efforts

Early ILO studies concluded that given terms of trade a small
employment boost would result (Lydall, 1975)

Depends on direct plus indirect labor coefficients

Employment multipliers calculate L(I − A)−1 to see net
impact

Still a valuable exercise-Lydall found that between 2 and 7
times more workers are required to produce a unit of value
added in an LDC.

Worse the terms of trade are in the long run the more we
have export to pay for the imports.

If exports are labor intensive then gain in employment
absorption is obvious
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CGE Models

Widely used in analysis of trade

Static and dynamic

Not good for forecasting

Rarely test ex post (Fox, 1999)

SAM based (Pyatt and Round)

Someone(s) familiar with GAMS

Programming and theory come close together

Results depends on closure
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Structuralist CGEs

Can be much more realistic specific rigidities (Taylor 1990)

Such as foreign exchange constraints in early literature
(Rattso, Gibson)

Tend to have much larger policy multipliers

Parallel-market premia, informal sectors and the like

Decaluwe and his associates have CGEs merged with
household survey data

Seven CGE models doing battle in SA in the late 1990s

Results depend on assumptions?
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CGE with informal sector (Gibson, 2005)

Published unemployment rates fail to capture labor market
dynamics when informal sectors are large.

Wage differentials strong incentive for the unskilled Feenstra
and Hanson (1997)

CGE with an informal sector and educational choice

Formal sector jobs support both informal activities as well as
schooling.

Policies that support the poor effectively increase the pool of
skilled labor

Conclude: policies must be right for this to happen
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Have become “Big Science”

CEPII in collaboration with the ITC/UNCTAD/WTO
developed MIRAGE

Imperfect competition-GTAP 5 data base

Tracks number of firms per sector

Explicit investment function with FDI block

Vertical product differentiation

Makes use of trade barriers are described by the MAcMaps
database

5000-10,000 goods

Complex “black boxes” (except for authors)
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Adjustment mechanisms-emphasis on micro

Perfect competition is only one adjust mechanism

Brown and Stern (1989) used monopolistic competition

Different from Shoven and Whalley and early World Bank
models

Harrison, Rutherford and Tarr (1997) multiregional model

1 CES multistage demand system,
2 Imperfect competition,
3 Increasing returns to scale (IRS),
4 Endogenous price elasticities for domestic and international

demand

Sophisticated microfounded adjustment...next step?

Bill Gibson University of Vermont
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Other examples

Earlier CGE studies (Lustig, Bosworth and Lawrence) found
that the gains from NAFTA-generated trade in Mexico,
Canada and the US were small

Less than three percent of GDP over a decade

The largest impact of trade reform on employment seems to
be from the effect liberalization has on investment.

Michigan start 70s by Alan Deardorff and Robert Stern

29 sectors of the world’s major countries analysis of Tokyo
Round

Monash model (Australia)

Robinson, McLeod and Hinojosa trying to develop village
CGEs...

Bill Gibson University of Vermont
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Labor market models

Ld = L(w , q, p) demand derived from CES production funtion

Many have detailed skill categories
Segmented labor markets based on wi = φiW where W is
national wage
Uniform wage φi = 1, ∀i
Labor market segmentation φ �= 1
Use complementary slackness for regime switching
Wage oscillates between minimum floor and market clearing
level
If prevailing wage exceeds floor then full employment is
guaranteed

Basic technique used since 1980s
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Labor market specification in standard v. structuralist
models

Standard: continuous market clearing

Structuralist: fixed coefficients

No technological response to rising unemployment

Both false...perhaps

Standard model valid if take into account informal sector

Structuralist model often has investment as a function of
profits

Low wages stimulates employment growth, but dynamically

Practically amount to the same thing just over different time
frames

Bill Gibson University of Vermont
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Causality

To establish causality must mimic randomized controlled
experiment

Subject: individual, not govt

Many meaningless regressions run.

Not weighted by population...

Correlation between independent variable and error term less
important

Often produces negative biases coefficients toward zero,
similar to measurement error

Must identify subject of carefully
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A simple model of trade and employment

Really a relationship between productivity and employment

Productivity will ipso facto reduce employment

At same increase in productivity increases incentive to invest

Two-variable dynamical system L̇ = F (L, ρ)
ρ̇ = G (L, ρ)

Evaluate jacobian

Bill Gibson University of Vermont
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The phase diagram

ρ = -0.2497 L + 1.248 
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Table 1: Dependent variable: Natural log of the labor force

Unweighted 1 2 3 4

Productivity1 0.309*** -0.012*** 0.309*** 0.274***
(0.054) (0.001) (0.054) (0.065)

Trade2 0.002**
(0.001)

Constant 11.870*** 14.815*** 11.870*** 11.986***
(0.496) (0.006) (0.496) (0.577)

R2-adjusted 0.117 0.000 0.117 0.138
R2 .117 .00042 .118 .139
n 3962 3962 3962 3078
F -stat 32.6 335.8 32.64 20.51
Time fixed effects no yes yes yes
County fixed effects yes no yes yes

Notes: 1.The dependent variable is the log of the labor force rate.
2. The variable productivity is the log of income per capita. 3. the
variable trade is the sum of exports and imports divided by GDP.
Data source: World Bank (2009) 1960:2008
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Figure:
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Table 1: Dependent variable: Natural log of the labor force

All All-weighted LDCs LDCs-weighted

Productivity1 0.285*** 0.034 0.412* -0.531
(0.063) (0.110) (0.192) (0.561)

Trade2 0.001* 0.009** -0.001 0.008***
(0.001) (0.004) (0.001) (0.002)

Constant 11.779*** 14.566*** 9.150** 20.922*
(0.601) (0.839) (2.734) (7.857)

R2-adjusted 0.123 0.325 0.112 0.168
R2 .1230845 .3248399 .1159108 .1680512
n 3536 6411896 458 385256
F -stat 17.1356 21.12832 2.595477 11.3
Time fixed effects yes yes yes yes
County fixed effects yes yes yes yes

Notes: 1.The dependent variable is the log of the labor force rate.
2. The variable productivity is the log of income per capita. 3. the
variable trade is the sum of exports and imports divided by GDP.
Data source: World Bank (2009) 1960:2008
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Multi-agent models

Agent-based models of trade bridge the reality gap between
the standard and structuralist models

Take no macroeconomic variables as given

Heterogeneity

Bounded rationality-local

The roots in statistical mechanics of Gibbs, Boltzmann and
Maxwell (Durlauf, 1999)

Capture fairly complex dynamic social situations or rules of
thumb (Railsback et al., 2007)

Characterized by emergent properties that are not generally
possible to anticipate using strictly analytical tools

Next generation of models?
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