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Distributional Effects of Trade

Absent unusual externalities, trade is almost always Pareto optimal

• In practice, losers from trade are not fully compensated for their losses

• Additionally, the gains among winners are not evenly distributed

• What are the distributional effects of trade and globalization?

• How does trade affect wages and unemployment of different groups of people?



Distributional Effects of Trade

Goldberg and Pavcnik (2007) provide a survey on how trade has affected inequality

• Focus on inequality in middle income and developing countries

• Looks at measures of globalization (trade policy, etc)

• Interesting feature is prevalence of unilateral trade liberalizations

• Observes how inequality evolved in the countries

• Generally find that inequality increased following increased globalization



Measures of Globalization

Globalization increased in these countries by several measures

• Tariffs and NTB decreased, Trade flows increased, FDI flow increased



Globalization and Inequality in Mexico

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in Colombia

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in Argentina

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in Brazil

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in Chile

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in India

Goldberg and 

Pavcnik (2007)



Globalization and Inequality in Hong Kong

Goldberg and 

Pavcnik (2007)



Discussion of Empirical Evidence

• Observe that inequality has increased as countries have become more globalized

• Complications in concluding causal link, but evidence is suggestive

• Globalization, in particular trade reform, is endogenous

• Several countries underwent major reforms which were not trade related

• Reviews models capable of explaining increases in inequality from increased globalization

• Stolper-Samuelson effects

• Skill-complementary and skill-biased technological change

• Transitional unemployment

• Increased returns to innovation and human-capital accumulation 



Inequality and Unemployment in a Global Economy

Helpman, Itskhoki, and Redding (2010) embed search and matching frictions in CES framework

• Allow for heterogeneity across both workers and firms

• Model will endogenously generate unemployment and variation in wages

• Trade increases wage inequality and can either raise or reduce unemployment

• Offers an explanation for the wage premium for exporters



Basic Environment

• Two countries: 𝐻, 𝐹 (Denote foreign market using ∗)

• Multiple sectors

• Firms produce differentiated varieties within sectors following Melitz (2003)



Sector Environment

Within each sector:

• Continuum of ex-ante identical workers (become heterogeneous after matching with a firm)

• 𝐽 varieties, CES preferences over varieties

𝑄 =  
𝑗∈𝐽

𝑞 𝑗 𝛽𝑑𝑗

1
𝛽

, 0 < 𝛽 < 1

• Revenue of a firm producing variety 𝑗 is

𝑟 𝑗 = 𝑝 𝑗 𝑞 𝑗 = 𝐴𝑞 𝑗 𝛽

Where 𝐴 is a demand shifter for the sector

𝐴 = 𝐸1−𝛽𝑃𝛽; 𝐸 = expenditures, 𝑃 = CES Price index



Firm Entry and Productivity

Free entry.  Firms pay a fixed cost 𝑓𝑒 to receive a productivity draw, 𝜃, from a Pareto distribution

𝐺𝜃 𝜃 = 1 − 𝜃min/𝜃
𝑧; 𝑧 ≥ 1

After receiving productivity, firms decide on production strategy:

• Exit without producing

• Produce for domestic market only (pay 𝑓𝑑)

• Both export (pay 𝑓𝑥) and produce for domestic market

• Iceberg cost 𝜏 > 1 for exporting



Search and Matching

Labor market characterized by Diamond-Mortenson-Pissarides search and matching frictions

• Firm pays search cost 𝑏𝑛 to match with 𝑛 workers (𝑏 will be endogeneous)

• Workers are ex ante identical

• After being matched to a firm receive a match specific ability draw

• Individual workers receive their match specific ability, 𝑎, from a Pareto distribution

𝐺𝑎 𝑎 = 1 − 𝑎min/𝑎
𝑘; 𝑘 > 1

• Firms do not directly observe worker ability

• Firms pay screening cost equal to 𝑐𝑎𝑐
𝛿 to identify workers with ability below 𝑎𝑐



Firm Production

Output depends on productivity, 𝜃, measure of workers hired, ℎ, and average ability of workers,  𝑎

𝑦 = 𝜃ℎ𝛾  𝑎

• 0 < 𝛾 < 1 so decreasing returns to scale

Suppose firm pays matching cost to match with 𝑛 workers and chooses a screening cutoff 𝑎𝑐

• Number of hires will be equal to

ℎ = 𝑛 𝑎min/𝑎𝑐
𝑘

• Average ability of hired workers equal to

 𝑎 =
𝑘

𝑘 − 1
𝑎𝐶



Firm Production

• Plug ℎ and  𝑎 into firm technology

𝑦 = 𝜃ℎ𝛾  𝑎 = 𝜃 𝑛 𝑎min/𝑎𝑐
𝑘 𝛾 𝑘

𝑘 − 1
𝑎𝐶 = 𝜅𝑦𝜃𝑛

𝛾𝑎𝑐
1−𝑘𝛾

Where 𝜅𝑦 ≡
𝑘

𝑘−1
𝑎min
𝛾𝑘

and require 0 < 𝛾𝑘 < 1 so firms will screen workers

• If exporter, need to allocate output, 𝑦 𝜃 , across domestic, 𝑦𝑑 𝜃 , and foreign markets, 𝑦𝑥 𝜃

• Equate marginal revenues across markets

𝑦𝑥 𝜃

𝑦𝑑 𝜃

1−𝛽

= 𝜏−𝛽 𝐴∗/𝐴

• Total revenue given by

𝑟 𝜃 ≡ 𝑟𝑑 𝜃 + 𝑟𝑥 𝜃 =



Firm Production

• Total revenue given by

𝑟 𝜃 ≡ 𝑟𝑑 𝜃 + 𝑟𝑥 𝜃 = 𝐴𝑦𝑑 𝜃 𝛽 + 𝐴∗ 𝑦𝑥 𝜃 /𝜏 𝛽

only if export

otherwise =0

= Υ 𝜃 1−𝛽𝐴𝑦 𝜃 𝛽

where Υ 𝜃 captures a firm’s market access

Υ 𝜃 ≡ 1 + 𝐼𝑥 𝜃 𝜏
−𝛽
1−𝛽

𝐴∗

𝐴

1
1−𝛽

; 𝐼𝑥 𝜃 =  
1, if export
0, otherwise



Bargaining and Profit Maximization

• Suppose bargaining occurs between workers and firm.

Firm Nash Bargaining Share =
1

1 + 𝛽𝛾
; Worker Share =

𝛽𝛾

1 + 𝛽𝛾

• Taking into account bargaining outcome, firm maximizes profits

𝜋 𝜃 ≡ max
𝑛,𝑎𝑐,𝐼𝑥

1

1 + 𝛽𝛾

revenue
share

Υ 𝜃 1−𝛽𝐴 𝜅𝑌𝜃𝑛
𝛾𝑎𝑐

1−𝛾𝑘 𝛽

revenue
depends on 𝐼𝑥

−  𝑏𝑛

matching
cost

−
 𝑐

𝛿
𝑎𝑐
𝛿

screening
cost

−  𝑓𝑑

domestic
fixed cost

−  𝐼𝑥𝑓𝑥

export
fixed cost

• Yields zero profit conditions for producing domestically, 𝜃𝑑, and exporting, 𝜃𝑥

𝜃𝑥 > 𝜃𝑑 > 0



First Order Conditions for Matching and Screening

FOC from profit maximization yields FOC for workers matched and screening threshold

𝛽𝛾

1 + 𝛽𝛾
𝑟 𝜃 = 𝑏𝑛 𝜃

𝛽 1 − 𝛾𝑘

1 + 𝛽𝛾
𝑟 𝜃 = 𝑐𝑎𝑐 𝜃 𝛿

• Larger firms will match with more workers and choose a higher ability cutoff for hires

• If 𝛿 > 𝑘 then larger firms will also hire more workers



Wages

Workers receive their Nash bargained share of revenue

Worker Share =
𝛽𝛾

1 + 𝛽𝛾

Assume this share is paid out through wages.  Then firm wages equal to

𝑤 𝜃 =
𝛽𝛾

1 + 𝛽𝛾

𝑟 𝜃

ℎ 𝜃
= 𝑏

𝑛 𝜃

ℎ 𝜃
= 𝑏

𝑎𝑐 𝜃

𝑎min

𝑘

Which implies that larger firms pay higher wages and have workers of higher average ability



Wages

Workers receive their Nash bargained share of revenue

Worker Share =
𝛽𝛾

1 + 𝛽𝛾

Assume this share is paid out through wages.  Then firm wages equal to

𝑤 𝜃 =
𝛽𝛾

1 + 𝛽𝛾

𝑟 𝜃

ℎ 𝜃
= 𝑏

𝑛 𝜃

ℎ 𝜃
= 𝑏

𝑎𝑐 𝜃

𝑎min

𝑘

Which implies that larger firms pay higher wages and have workers of higher average ability

• Note that the expected wage conditional on being sampled is the same across firms

𝑤 𝜃 ℎ 𝜃

𝑛 𝜃
= 𝑏

Therefore workers have no incentive to direct their search



Search Cost

• Search cost, 𝑏, modeled as

𝑏 = 𝛼0𝑥
𝛼1; 𝛼0 > 1, 𝛼1 > 0

Where 𝑥 is the market tightness or probability of a worker being sampled

𝑥 =
𝑁

𝐿
=

number of workers sampled in a sector

workers searching for employment in sector

• Outside option for worker is 𝜔

• Workers are indifferent between searching inside a sector or not if

𝜔 = 𝑥𝑏



Search Cost

• Search cost, 𝑏, modeled as

𝑏 = 𝛼0𝑥
𝛼1; 𝛼0 > 1, 𝛼1 > 0

Where 𝑥 is the market tightness or probability of a worker being sampled

𝑥 =
𝑁

𝐿
=

number of workers sampled in a sector

workers searching for employment in sector

• Outside option for worker is 𝜔

• Workers are indifferent between searching inside a sector or not if

𝜔 = 𝑥𝑏

• Yields search cost and market tightness endogenously  (assume 𝛼0 > 𝜔)

𝑏 = 𝛼0

1
1+𝛼1𝜔

𝛼1
1+𝛼1; 𝑥 = 𝜔/𝛼0

1
1+𝛼1



Equilibrium

Can derive expressions for cutoffs, wages, revenues, unemployment in closed form

Key relationships

• Wages increasing in productivity of firm

• Exporter premium in wages when open to trade

• International trade increases sectoral wage inequality



Wages and Productivity

Helpman, Itskhoki, 

and Redding (2010)



Wages and Productivity

Helpman, Itskhoki, 

and Redding (2010)



Theil Index

Index of Wage Inequality across Sectors

𝑇𝑤 =
1

𝑁
 

𝑖=1

𝑁
𝑤𝑖

 𝑤
× log

𝑤𝑖

 𝑤

• If wages equal across all sectors then 𝑇𝑊 = 0



Sectoral Wage Inequality and Trade Openess

Helpman, Itskhoki, 

and Redding (2010)


