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Abstract

Liberalizing trade has had mixed effects on inequality: while some countries

saw greater equality post-liberalization, others became more unequal. In this pa-

per I examine the effects of trade liberalization on cross-country inequality and the

skill premium in a multi-sector Ricardian model that features capital skill comple-

mentarity. The novel feature of my model is that I endogenize the relative supply

of skilled and unskilled labor in a country based on worker heterogeneity and the

relative payoff of education. Calibrating the model to a wide sample of developed

and developing countries produces a rich set of results, consistent with empirical

patterns, which goes a long way towards explaining the patterns of inequality across

the world. Lower trade costs make goods more affordable for both skilled and un-

skilled workers. However, as utility is concave, unskilled workers benefit relatively

more making acquiring education less attractive. Lower supply of skilled labor

consequently pushes up its return. Therefore the initial income effect is opposed

by a substitution effect. Which of these two effects dominates depends on country

specific factors and on how much of the lower costs get passed on to consumers.

Keywords: capital-skill complementarity, inequality, skill premium, income distribution,

income convergence, endogenous education

JEL classification: F11, F17, O13, O15, O33
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1 Introduction

The link between trade and inequality is still one of the major unsolved puzzles of inter-

national economics. Hundreds of papers have been written on the connection between

the two, both theoretical and empirical, without reaching any consensus. The source of

the puzzle is the disparity between what models predict and what is observed in the data

and by the mixed effects of liberalization on inequality observed.

A large body of empirical work has investigated the effect of freer trade on the skill

premium both in developed countries and in developing ones with ambiguous results.

Some countries saw the relative returns to skilled labor increase whereas others saw a

decrease in inequality, regardless of their level of development. This sits uncomfortably

with traditional trade models built using the Heckscher-Ohlin framework. These models

predict, via the Stopler-Samuelson effect, that all countries should see a rise in the return

to their abundant factor: skilled labor in developed countries and unskilled labor in poor

ones.

Several recent papers (Burstein and Vogel [2012] and Parro [2013]) tried to address

this issue by building multi-sector Ricardian models with heterogeneous workers in the

spirit of Eaton and Kortum [2002] arguing for a causal link between trade and increased

inequality due to capital-skill complementarity. Both papers argue that trade should

unambiguously increase inequality in all countries, but more so in poorer countries. While

this approach goes a long way in reconciling theory with the data, they still fall short of

explaining why liberalization has caused inequality to decrease in several countries.

In this paper, I argue that the link between trade and inequality is more complex and

depends on relative supply of skilled and unskilled labor. If the labor supply is fixed,

trade does increase inequality. However, if workers are heterogeneous and weigh the

rewards of being skilled or unskilled against the cost of education a much richer picture

emerges that can explain why some countries experienced greater inequality while others

become more equal.

I start from a similar model to that in Parro [2013], which I extend in several dimensions.
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The model features an arbitrary number of countries and in each country there are

four sectors: agriculture, manufacturing, capital goods and final goods. All sectors are

perfectly competitive and use skilled and unskilled labor as inputs and also intermediary

goods from the output of all other sectors. Skilled labor is complementary with capital

and substitutable with unskilled labor. On the consumer side, households consume goods

from the final sector and agriculture only, having non-homothetic preferences on the

latter.

The main novelty of my model is that the shares of skilled and unskilled labor are

endogenously determined on the workers’ side by the relative skilled and unskilled wages.

In order to become skilled, workers must acquire knowledge, which takes time. When

coming of age, they make a choice whether to enter the labor market as unskilled workers

or pursue higher education for a set amount of time and enter the labor market as skilled

workers. For the time they are pursuing higher education, workers do not receive any

wages and must rely on their outside option, in which they are heterogeneous. The outside

option could be a number of thing: savings, property, help from parents, government aid.

I do not take a firm stance on its exact meaning and I treat it as exogenous. Given the

outside option they have and the relative wages in the market, workers choose to acquire

education or not. For some workers the utility they receive from the outside option is so

low that even when combined with future higher earnings, they’d rather remain unskilled.

Assuming that the distribution of outside options is continuous, there will be a marginal

worker who is indifferent between becoming skilled or remaining unskilled.

I calibrate the model to the base year 2005 and a wide range of countries, both developed

and developing. After recovering key parameters from the data, I run several counterfac-

tuals: I sequentially investigate a 10% drop in trade costs in agriculture, manufacturing

and capital goods for all countries. The supply of labor adjusts in response to trade liber-

alization. Whether the skill premium increases or not depends on changes in the relative

supply of factors, which in turn, depends on the sector being liberalized and its effect on

overall prices. The main channel through which liberalization affects workers’ education

decision is how much of trade cost reduction gets passed through to final consumers.
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Consider a country for which imports suddenly become cheaper. Whatever sector is

liberalized, due to the interlinked nature of sectors, prices in all sectors will go down.

Firms will react by adjusting their demand for skilled and unskilled workers in order to

maximize profits. As skilled and unskilled labor enters the production function asymmet-

rically, their relative demand will be affected, changing their relative returns. As skilled

workers earn a relative higher wage the marginal worker, who is indifferent between ac-

quiring education or not, will be enticed to acquire more education. This change in the

supply of skilled labor will reduce the rise in skill premium. However, in addition to

this substitution effect, there is an income effect present: consumers, whatever their skill

level, will face lower prices. As the utility function is concave in income, given a price

decrease, the utility of skilled worker increases by less than that of the unskilled one. The

marginal workers will choose not to become educated. As the relative supply of skilled

workers decreases, they can command a higher wage, increasing inequality. On the other

hand, this higher wage makes education more desirable prompting workers to acquire

education. In a general equilibrium setting, all the above mentioned effects interact and

what their net effect will be depends on initial country conditions and on the sector being

liberalized.

Specifically, liberalizing consumer goods (agriculture and manufacturing) has a stronger

effect on the utility of unskilled workers, prompting more people to acquire education.

If capital goods are liberalized, their relative demand increases and, through capital-skill

complementarity, so does the demand for skilled labor. As the price of capital and skilled

labor partially offset each other the effect of lower trade costs on consumer prices is

less pronounced than in the first case. Consequently, acquiring education becomes more

desirable as skilled workers’ utility increases relative to that of unskilled workers. The

increased supply of skilled labor offsets the rise in the skill premium and in some cases

it may actually reverse it.

In order to paint a full picture of trade and inequality I also look at the effect of trade

on cross-country convergence and on the global income distribution. Overall, trade lib-

eralization in agriculture slightly increases income convergence across countries while
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manufacturing and capital goods liberalization slightly decreases it. This is not sur-

prising given the distribution of industries and comparative advantage across the world.

However, liberalization has a positive effect on the global income distribution, narrowing

the gap between the poorest people in the poorest countries and the richest people in

richest countries.

My model is consistent with a number of empirical features. It allows at the same

time for national income divergence while the global income distribution can converge.

Secondly, the predicted increase in the skill premium is quantitatively more in line with

the magnitudes observed in the data. Thirdly, it allows in certain cases for inequality to

decrease. Finally, my model predicts a decrease in school enrollment in response to trade

liberalization in most cases, a fact which is documented in the literature, albeit scantly.

The rest of the paper is organized as follows: Section 2 reviews the extant literature,

Section 3 presents the theoretical model, section 4 describes the data and the calibration

sources, section 5 explores several counterfactual scenarios and section 6 concludes.

2 Related literature

Given the broad scope of my paper, it is related to several different stands of literature.

First and foremost, it is related to the voluminous literature on globalization and the

skill premium. Most theoretical work in this area has been done through the prism of

Hecksher-Ohlin models. These models predict that trade liberalization will narrow the

income gap between rich and poor countries and at the same time raise the relative return

of the abundant factor. In rich countries this implies an increase in the skill premium

while in poor countries the gap between skilled and unskilled wages should narrow.

Unfortunately, the sharp predictions of the model do not hold up in the data. While the

documented rise in the skill premium in developed countries in the 80s and early 90s is

consistent with traditional theory, with the exception of the US and to a lesser extent

the UK, inequality growth has succumbed or even reversed over the past two decades,

despite continuing globalization.
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Some authors have argued that not even the early rise in inequality is due to trade.

Lawrence et al. [1993], using US data from the 1980s, find that the per worker compensa-

tion closely mimics output per worker and the growing gap between skilled and unskilled

workers’ incomes has more to do with technological changes than trade liberalization.

Berman et al. [1994], similarly ascribe the increasing skill premium more to increased

demand for skilled labor for technological reasons than to trade. However, these pa-

pers fall short on several fronts: they consider only the substitution effect as a sufficient

statistic for trade-caused inequality despite this being the case for only a narrow class

of production functions; they measure technology as the residual so it is well possible

that trade has caused other changes in the production function. Feenstra and Hanson

in several papers (1997 1999) extend the Hecksher-Ohlin model to account for trade in

intermediary goods and show, both theoretically and empirically, that trade can indeed

cause a rise in inequality in both developing and developed countries. One caveat of their

approach is that the main driver of inequality is capital movements and FDI rather than

trade per se.

Especially in recent years, a number of papers have looked at the mechanisms of global-

ization and inequality in developing countries. Goldberg and Pavcnik [2007] survey the

more recent literature on developing countries with a special focus on Latin America. The

paper indicates that there is a contemporaneous change in trade policy and increasing

inequality and there may be a causal link. While this may be true for the countries they

investigate, it is far from veridical for all developing countries, as they themselves admit

it. Asian countries liberalized in the 60s and 70s saw a decrease in inequality but there

is not enough data to clearly identify the causes of the discrepancy. Moreover, the link

between trade and inequality does not hold for all Latin American countries: Behrman

et al. [2003] note that inequality has increased in 7 out of 18 Latin American countries

that underwent liberalization in the 80s.

This evidence is not new, going at least as back as Papageorgiou et al. [1990], who in a

study of nineteen countries find that in the course of liberalization, inequality increased,

decreased or had non-monotonic behavior. Wood [1997] document an increase in the skill
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premium in Hong Kong, Argentina, Chile, Colombia, Costa Rica, Uruguay and Mexico

as opposed to a narrowing of it in Korea, Taiwan, Singapore and Malaysia. Ripoll [2005]

documents an increase in inequality in Israel and a decrease in Greece.

More recent paper have taken advantage of better datasets, looking at the causes of in-

equality. One key determinant appears to be education and the initial stock of skilled

labor. Kijima [2006] using Indian data, finds that the increase in the skill premium is

a result of changes in returns to measurable skills, specifically education. Chamarbag-

wala [2006], also on Indian data, confirms her findings, arguing that the wage inequality

resulted from increased skill demand. Ripoll [2005] builds a dynamic overlapping gen-

erations model with skill acquisition and heterogeneous education costs amongst work-

ers. Taking the model to the data, she concludes that country specific factors such as

demographics, physical capital and the initial ratio of skilled to unskilled workers are

paramount in determining the path and size of the skill premium. Mamoon and Mur-

shed [2008] use a broad measure of inequality indicators to examine the impact of trade

against the initial relative stocks of skilled and unskilled labor. They also find that

initial conditions matter: countries which initially have a high share of skilled workers

experience less inequality than those who do not.

One factor that may be significant in explaining the sign of change in inequality is the na-

ture of the sector being liberalized. Amiti and Konings [2007], investigates liberalization

in Indonesia, one of the poorest countries in the world, and finds that tariff reductions

for production goods decreases the skill premium whereas final goods reduction has a

negligible effect on the skill premium.

As traditional models deliver conjectures that are at odds with the data or rely on other

mechanisms to induce inequality, researchers have turned to other modelling mechanisms.

Two recent papers that tackled trade and inequality are Burstein and Vogel [2012] and

Parro [2013]. Both papers employ Ricardian models in which countries specialize in the

most profitable goods in the new market conditions and argue that skill-biased technology

is the source of inequality and trade shifts within sector demand towards skilled labor.

They find that trade increases the skill premium everywhere. In the case of Burstein and
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Vogel, their results stem from explicitly modeling trade as being skilled-biased ex ante.

In this context liberalization generates inequality through a mechanical effect.

Parro, on the other hand, obtains this result by introducing capital-skill complementarity

in the form of traded capital goods that are substitutable for unskilled labor. This

approach is justified by several micro level studies such as Katz et al. [1998] or Csillag

and Koren [2011]. As lower trade costs induce a fall in capital goods’ price, the demand

for skilled labor increases and its return rises as well. Both Parro and Burstein and Vogel

find that trade unambiguously increases inequality in all countries, albeit by more in

developing ones, a feature that is inconsistent with much of the data on liberalization.

I am not the first to consider endogenous factor supply changes. However, despite growing

evidence of an extensive side adjustment of labor supply, only a handful of international

trade papers allow for varying endowments of skilled and unskilled labor. Among the

few exceptions are Findlay and Kierzkowski [1983], Deardorff [2000] and Kreickemeier

[2009] who investigate endogenous skill formation in the context of Hecksher-Ohlin models

and Larch and Lechthaler [2009] who build a Melitz type model with endogenous skill

selection of workers.Their results are mixed, depending on modeling choices: Findlay and

Kierzkowski finds increases in the skill premium whereas Kreickemeier finds decreases.

A key feature of the data is that education shares have been going up in the world, almost

monotonically, regardless of trade conditions. In fact, it may be the case that trade liber-

alization reduces educational attainment. While this issue has been only briefly explored

evidence does point this way. For instance, figure 5 of Gonzaga et al. [2006] shows a

slow-down and even decrease in the number of college graduates in the economy during

liberalization in Brazil. More rigurously, Atkin [2012], using highly disaggregated cohort

data looks at the effect of liberalization in Mexico on school enrollment. He finds that

liberalization makes entering the job market more attractive than continuing education

for a large number of teens. Similar effects are noticed in the case of industrialization

for the US in the early 20th century by Goldin and Katz [1997] and for Indonesia in the

1980s and 1990s by Federman and Levine [2004], a period which included both rapid

liberalization and industrialization. Nonetheless, it should be kept in mind that these
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liberalization waves concerned low skilled professions. Another strand of the literature

looks at the impact of outsourcing IT jobs in India (Munshi and Rosenzweig [2003],

Shastry [2012]) and they find that school enrollment increased in this case as these job

demanded high skills.

As I also look at the impact of trade on cross-country inequality, my paper is related to

the growth and income convergence literature. While early papers such as Barro [1991]

or Mankiw et al. [1992] found evidence for convergence, later research (Quah [1996] or

Easterly and Levine [2000] ), using a broader sample, argued for σ−divergence: the

dispersion of income per capita and that rich countries become richer while poor ones

become poorer. However, even more recent research casts doubt on this finding: Kremer

et al. [2001] highlight the fragility of the bimodal distribution resulting from Quah; Sala-i

Martin [2006] using national accounts together with within country measures of inequality

finds that overall, global poverty has decreased significantly and global inequality has

decreased as well.

In the trade literature, liberalization and convergence was investigated by Sachs et al.

[1995] who split countries into ’open’ and ’closed’. They find that among open coun-

tries, poor ones have higher growth rates, an effect not seen among closed ones. Similar

arguments in favor of trade and convergence were put forth by Ben-David( 1996 1998

1998) and Frankel and Romer [1999] among others. One recent paper that links income

convergence and trade is Waugh [2010]. Starting from the Alvarez and Lucas [2007]

model, he finds that trade barriers account for a significant share of inequality and low-

ering the asymmetry of trade costs between rich and poor countries would go a long way

towards aligning incomes. My paper builds on his by including agriculture, allowing for

more labor types and also considering within country inequality and the global income

distribution.

My research is also linked to several recent Ricardian papers, Nigai [2012] and Xu [2012].

Both of these papers focus on liberalization and include agriculture and non-homothetic

preferences. However their focus is welfare gains and not income inequality. Xu using

a representative worker framework, finds that agriculture liberalization would have a
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positive and disproportionate effect on poor countries. Nigai, on the other hand, in a

model where heterogeneity comes from capital ownership, finds that the poor face welfare

loses as a result of liberalization as the relative return on capital increases.

3 The Model

Let the world consist of N countries. In each country there are four sectors: agriculture,

manufacturing, capital goods and a final goods sectors. The first three of these sectors are

traded on international markets and in each of these sectors there is continuum of goods.

The final goods sector is homogeneous, non-traded and only used by consumers. In my

specification manufacturing and capital goods act strictly as intermediary sectors. While

it can be argued that households directly consume manufactured goods such as footwear

of electronics, for instance, empirical evidence has shown that even imports of final

consumer goods have a large share of value added in the destination country [Rousslang

and To, 1993] so the final consumption bundle has a great deal of tertiary value added. My

modeling choice is also consistent with evidence that indicates intermediary goods make

up the bulk of international trade (Feenstra and Hanson [1997], for instance). Unlike

New Trade models that assume love of variety, in Ricardian models the main motive

for trade is technological differences between countries. Therefore, while any country

can theoretically produce all goods, they will specialize only in those where they have a

comparative advantage.

3.1 Households

Each country is populated by a continuum of households which are atomistic in their

decisions. They act both as final consumers and as workers, roles which I will treat

separately.

workers
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As workers, households are part of the production process. When coming of age, workers

make a choice whether to enter the labor market as unskilled workers or pursue higher

education for a number of d years and enter the labor market as skilled workers. However,

for the time they are in school pursuing higher education, workers do not receive any

wages and must rely on their outside option for this period. The outside option is

heterogeneous across workers and it take it as exogenous. Each worker has an endowment

t drawn from a distribution G(t) that is country specific. The simplest explanation for

this endowment is family wealth on which the worker can rely for the duration of her

studies but it can also be given a broader interpretation such as access to scholarships

etc.

Specifically, when choosing to acquire education, workers compare the discounted future

stream of utilities they will receive from the incomes for each skill level. Let V (I l) be the

indirect consumption utility derived from income associated with skill level l = {u, s}.

Then, a worker with endowment t chooses between the following two utilities

Uu (t) =
∞∑
t=0

βtV (Iu) ≡ Uu

U s (t) =
d∑
t=0

βtV (t) +
∞∑
t=d

βtV (Is)

I assume that once they acquire education, skilled workers all earn the same wage Is.

As the distribution is continuous, there is a marginal worker with endowment t̄ which is

indifferent between being skilled or unskilled.1

U s
(
t
)

= Uu (1)

consumers

Households consume the final good and the agricultural one, of which they must con-

sume a survival minimum. Besides indicating that agriculture fulfills a basic survival

need, non-homothetic preferences also account for several patterns in the data: trade

1This is always the case due to my choice of utility, detailed below: As utility is concave and negative

for small values of t, no matter what the difference between Is and Iu is there will be a t > 0 such that

Uu = Us(t)
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intensity in agriculture is lower than for manufacturing, in poor countries a large share

of income is spent on subsistence and even developed countries have a restrictive trade

policy concerning agriculture (the Common Agricultural Policy of the EU, for instance).2

Given an income of Ii, a household in country i maximize the following utility function

Ui =

((
qfi

)β
(ai − ā)1−β

)1−σ

1− σ

subject to the budget constraint

pai ai + pfi q
f
i = Ii

where a is household consumption of the agricultural good, qfi is the final good and ā

is minimum required consumption. Taking first order conditions of the utility function

with respect to quantities results in the demand of households for agriculture and final

goods:

pai ai = Ii (1− β) + βpai ā

pfi q
f
i = β (Ii − pai ā)

Substituting the demand back in the utility function results in the indirect utility

Vi =

(β (Ii − pai ā)

pfi

)β(
Ii (1− β)

pai
+ (β − 1) ā

)1−β
1−σ

(2)

All unskilled workers have the same utility, regardless of their endowment levels. There-

fore, it is straightforward to compute:

Uu (t) =
∞∑
t=0

βtV (Iu) =
1

1− β
V (Iu) (3)

Skilled workers’ utility is somewhat more involved to compute as they have different

utilities for when they are in school and afterwards. More so, while higher education

typically involves an integer number of years, on average the duration of education will

2 see Markusen [2010], Simonovska [2010], Fieler [2011] for an in-depth look at non-homothetic

preferences and their role in trade puzzles
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be a non-integer number as some profession take longer to specialize in. Therefore, there

will be a year when a skilled worker is partly in school and employed as a skilled worker

for the rest. To overcome this issue I assume future discounted utility to be:

U s (t) =

[d]−1∑
t=0

νtV (t) +
∞∑

t=[d]+1

νtV (ws) + ν [d] [(1− {d})V (Is) + {d} c(t)] (4)

where [d] is the integer part of education years and {d} is d− [d]. By combining equation

(1) - (4), one can solve for the threshold t̄.

3.2 Production

In each country there is a traded manufacturing sector, a traded agriculture sector, a

traded capital goods sector and a non-traded final goods sector. In all sectors, production

in realized using a combination of both types of labor and intermediate inputs. Labor

is immobile across countries but mobile within a country and, as a result, the wages

are equalized across sectors. In each of traded three sectors, j = {m, k, a}, there is a

continuum of goods, ωj. Each country has a different level of efficiency in the production

of each good in each sector. Let xji (ωj) denote the efficiency of producing good ωj

in sector j in country i. In producing good ωj, firms draw their productivity from an

exponential distribution with country-sector specific location parameter λji . Productivity

is scaled by a parameter θj which common across countries and governs the dispersion

of productivity. Manufacturing is aggregated in a single manufacturing good mi, capital

is aggregate in a capital goods bundle ki and all agriculture is aggregated in a single

aggregate agricultural good ai. Capital is complementary to skilled labor and the output

of skilled workers and capital is aggregated in a CES function with parameter ρ < 0.

Then, this is aggregated with the output of unskilled labor in a CES function with

parameter 0 < ϑ < 1. The capital-skill bundle is country specific but common across

sectors while the shares in which it is mixed with unskilled labor are country and sector

specific. The production functions in the traded sectors has the following functional form:
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yji (ω
j) = xi(ω

j)−θ
j
{(
δji
)1−ϑ

(ui(ω
j))

ϑ
+
(
1− δji

)1−ϑ
χϑi

}α
j
i
ϑ
[
m(ωj)

ξji a(ωj)
1−ξji

]1−αji

where

χi =
[
H1−ρ
i (si(ω

j))
ρ

+ (1−Hi)
1−ρ(ki(ω

j))
ρ] 1

ρ

(5)

where yji (ω
j) is the output of assortment ωj in sector j is country i, u is unskilled labor, s is

skilled labor, Hi and δji are shares between 0 and 1, αji is the share of value added in sector

j and country i, and ξj is the share of the manufactured aggregate good in each sector and

country. For the capital goods sector, I assume that ξk = 1 so there is no intermediate

agricultural demand from capital goods. In order to produce good ω, firms will use

local labor and the local intermediate goods. As firms operate in a perfectly competitive

environment, they are price takers and face the following minimization problem:

min pi(ω
j)yji (ω

j) = pmi m(ωj) + wui u(ωj) + wsi s(ω
j) + pki k(ωj) + pai a(ωj)

subject to the production function. By solving the problem and after tedious but straight-

forward algebra it can be shown that:

pi(ω
j) = Υj

ixi(ω
j)−θ

j
{
δji (w

u
i )

ϑ
ϑ−1 +

(
1− δji

)
(pχi )

ϑ
ϑ−1

}α
j
i
(ϑ−1)

ϑ
[
(pmi )ξ

j
i (pai )

1−ξji
]1−αji

(6)

where

pχi =
[
Hi(w

s
i )

ρ
ρ−1 + (1−Hi)

(
pki
) ρ
ρ−1

] ρ−1
ρ

Υj
i =

(
1−αji
αji

ξji
ξji
(
1− ξji

)1−ξji
)αji−1

For the sake of simpler notation, let bji be the cost of the input bundle in country i:

bji =
pi(ω

j)

xi(ωj)
−θj = Υj

i

{
δji (w

u
i )

ϑ
ϑ−1 +

(
1− δji

)
(pχi )

ϑ
ϑ−1

}α
j
i
(ϑ−1)

ϑ
[
(pmi )ξ

j
i (pai )

1−ξji
]1−αji

In the final goods sector there are also a continuum of producers but only a homogeneous

good. The production function is similar to that in the traded sectors

yfi =

{(
δfi

)1−ϑ
(ui (f))ϑ +

(
1− δfi

)1−ϑ[
H1−ρ
i (si (f))ρ + (1−Hi)

1−ρ(ki (f))ρ
]ϑ
ρ

}αf

ϑ

m1−αf
i
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resulting in a similar price formula

pfi = Υf
i

{
δfi (wui )

ϑ−1
ϑ +

(
1− δfi

)
(pχi )

ϑ−1
ϑ

}α
j
i
(ϑ−1)

ϑ
[pmi ]1−α

f
i (7)

Deriving the full model follows the steps in section 3 of Alvarez and Lucas [2007]. For

the sake of brevity, I will not repeat them here but only sketch the derivations and the

results and implications. Shipments from country i to country n are subject to iceberg

trade costs, τ jni. When purchasing intermediate goods, firms will only purchases from the

cheapest location, the final price of good ω, in country n will be

pjn (ω) = min
{
τ jnip

j
ni (ω) , i = 1...N

}
(8)

where pjin(ω) is the cost of production in country n multiplied by trade costs. Using the

properties of the exponential distribution, it can be shown that the price indices for the

aggregate intermediate goods and the final goods are

pjn =

[
N∑
i=1

[
Ajbjiτ

j
ni

]− 1

θj λji

]−θj
(9)

Country i will buy good ω from country n only if its price plus trade costs is the lowest it

can find. The probability that country i will buy good ω form country n is the probability

that country n is the cheapest source of good ω for country i. Therefore the bilateral

trade shares in manufacturing and agriculture are just the probabilistic representations

that the share of goods purchased by country n from country i are the cheapest goods

country n can find. Using the properties of the exponential distribution it can be shown

that

πjni =

(
bjiτ

j
ni

)−1/θj

λji
n∑
r=1

(
bjrτ

j
nr

)−1/θj

λjr

(10)

Trade is unbalanced sector by sector and also at a country level. Let Di be the total

deficits of country i. I further assume that the deficit is equally distributed to households

and they can use the extra income in purchasing goods so I li = wli +
Di
Li

, where l = {u, s}.

In each country, the share of skilled workers is si and the share of unskilled ones is (1−si).
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Let wi, the average income of workers in country i, be:

wi = wui (1− si) + wsi si (11)

Total expenditure on agriculture is given by household demand and demand from the

agriculture and manufacturing sectors. Similarly, expenditure on manufacturing and

capital goods is given by demand for intermediate goods from all three traded sectors.

In addition, they are required as intermediary inputs in the final sector. Let γk,ji be the

share of goods from sector k demanded by sector j in country i and let Y j
i =

N∑
n=1

πjniX
j
n

be the output of sector j in country i. Then the expenditure equations take the following

form:

Xa
i =

∑
j∈{a,m}

γa,ji Y j
i +

(
(1− β)

(
wi + Di

Li

)
+ βpai ā

)
Li

Xm
i =

∑
j∈{a,m,k}

γm,ji Y j
i +

(
1− αfi

)
β
(
wi + Di

Li
− pai ā

)
Li

Xk
i =

∑
j∈{a,m,k}

γk,ji Y j
i + γk,fi β

(
wi + Di

Li
− pai ā

)
Li

(12)

where the first summation term is intermediate demand from the other traded sectors

and the second term is household demand and final goods demand, respectively. At the

same time, I impose the market clearing condition that a country’s expenditure plus its

deficit must be equal to expenditures of all other countries on goods from that country

Xm
i +Xa

i +Xk
i =

N∑
n=1

(
πmniX

m
n + πaniX

a
n + πkniX

k
n

)
−Di (13)

Given that I assume perfect competition, in the agriculture and manufacturing sectors

intermediate demand shares are given by γa,j = (1− αj) (1− ξj) and γm,j = (1− αj) ξj,

respectively. In the capital goods sector, the demand function is a bit more involved due

to the CES nature of the production function. Still it is rather straighforward to derive:

γk,ji = αji
(
1− δji

) (pχi )
ϑ
ϑ−1

δji (w
u
i )

ϑ−1
ϑ +

(
1− δji

)1−ϑ
(pχi )

ϑ−1
ϑ

Hi

(
pki
pχi

) ρ
ρ−1

(14)
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Similarly, one can derive the demand share for skilled labor from sector j which in turn,

due to perfect competition, will be the payment to skilled labor:

γs,ji = αji
(
1− δji

) (pχi )
ϑ
ϑ−1

δji (w
u
i )

ϑ−1
ϑ +

(
1− δji

)1−ϑ
(pχi )

ϑ−1
ϑ

(1−Hi)

(
wsi
pχi

) ρ
ρ−1

(15)

To close the model, the payment to skilled labor must equal their wage bill:∑
j={a,m,k,f}

γs,ji Y j
i = (1− cdf(t̄i))w

s
i (16)

Given parameters’ values and the data observed trade deficits, equations (2) -(4) and (9)

- (16) fully characterize the equilibrium.

4 Data and Calibration

Data sources and calibration

I use year 2005 as the base calibration year. The model requires a fair amount of data

which are not all available in a singe dataset. Trade data comes from the UN COM-

TRADE database. Specifically, I use SITC classification 3rd from which goods under

code 0 are agriculture, those under code 7 are capital goods and the rest are classified

as manufacturing. Intermediate demand shares, γji , are computed from national input-

output tables provided by the World Input Output Database. These were not available

for all countries in my sample; for those which had no data, I regress the shares on GDP

per capita for those that are available and interpolate the results for missing values. The

country Gini coefficients, population and GDP data were taken from the World Bank

database. When not available, Gini coefficients were taken from the UN WIIDER dataset

or from the OECD. Not all countries had data available for 2005 and so I used the closest

available year. When no nearby years were available, the country was dropped from

the sample. Prices for agricultural goods were taken from the World Bank International

Price comparison program and the share of agriculture in consumption was taken from

the FAO Food Security database. The share of people with tertiary education came
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from the Barro-Lee dataset [Barro and Lee, 2001] and it was complemented with data

on tertiary education from the World Bank. In order for the model’s equations to hold,

all data must be available for all countries. After trimming cases where data was not

available I was left with 81 viable countries detailed in table A.1 along with their Gini

coefficients. In addition, I assume an extra ’country’, the rest of the world.

In calibrating the share of value added in the final goods sector, αfi , I assume that

it is the same as in manufacturing. The elasticity of substitution between skilled and

unskilled workers is calibrated from Burstein and Vogel [2012] and the complementarity

between skilled labor and capital goods are taken from Parro [2013]. The dispersions of

productivity in the manufacturing and capital goods sectors are taken from Parro [2013]

and for agriculture from Xu [2012] who estimates it using micro-level prices.

One extra thing I need to calibrate in my model is the distribution ofG(t). In line with the

literature on wealth I assume G to be exponentially distributed. I calibrate 1− cdf(t̄i) to

initially match the data shares of people with higher education, although this is a variable

that will change endogenously in the counterfactuals. The key calibration parameters are

summarized in table 1.

Recovering the rest of the parameters

I proxy total disposable income in the economy by GDP. Given data on population and

GDP, I recover wi. Using the definition of w̄i in (11) and the data shares of skilled and

unskilled workers, I can recover wui and wsi such that the data and model Gini coefficients

match for each country.

wi = wui cdf (t̄i) + wsi (1− cdf(t̄i)) (17)

β and ā are calibrate such that the data observed consumption shares of agriculture are

as close as possible to the model ones3:(
(1− β)

(
wi +

Di

Li

)
+ βpai ā

)
Li ≈ data share of agriculture consumption·(GDPi +Di)

3The correlation between model and data consumption shares is around 60 %. Without minimum

consumption it would be less than 10%.
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I then rewrite the demand equations (12) as functions of domestic expenditure and im-
ports:


πaiiX

a
i + Importsai

πmiiX
m
i + Importsmi

πkiiX
k
i + Importski

 =


γa,a γa,m γa,k

γm,a γm,m γm,k

γk,ai γk,mi γk,ki




πaiiX
a
i + Exportsai

πmiiX
m
i + Exportsmi

πkiiX
k
i + Exportski

+


(1− β)

(
wi + Di

Li

)
+ βpai ā(

1− αf
)
β
(
wi + Di

Li
− pai ā

)
γk,ji β

(
wi + Di

Li
− pai ā

)
Li

This forms a linear system of three equations for each country from which I can re-

cover domestic expenditure in the traded sectors, πjnnX
j
n. Total expenditure is domestic

expenditure plus imports so deriving the bilateral shares of trade πjni after this is straight-

forward.

While I know the prices in agriculture, I still do not know them in the other sectors. In

order to recover them in the other two trade sectors, I follow Waugh [2010]: By taking

the ratio between bilateral trade shares between two countries i and n and domestic

shares of the importer, I get an equation that links trade costs with the countries’ input

bundle costs and technologies.

πjni
πjnn

=

(
bji
bjn
τ jni

)− 1

θj λji
λjn

(18)

where j = k,m. I take logs of the above regression and regress the left hand side on

country fixed effects.

ln
πjni
πjnn

= − 1

θj
ln

(
bji
bjn

)(
λji
λjn

)−θj
− 1

θj
τ jni (19)

The above equations are ill identified as any arbitrary scaling of costs across countries

would yield the same results. Therefore, consistent with the literature on the topic, I

impose the constraint the fixed effects sum up to zero. I recover trade costs from the

residual and the country fixed effects are equal to bji
− 1

θj λji . Rearranging the definition

of prices, (9), and using the estimated trade costs and fixed effects, I recover prices in

manufacturing and capital goods:

pjn =

[
N∑
i=1

[
Ajbjiτ

j
ni

]− 1

θj λji

]−θj
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Table 1: Calibration parameters

Name Description Value

ϑ elasticity between skilled and unskilled labor 0.4

ρ elasticity of substitution between capital and skilled labor -0.5

η elasticity of substitution in aggregating 2

θm dispersion of productivity in the manufacturing sector 0.19

θk dispersion of productivity in the capital goods sector 0.21

θa dispersion of productivity in agriculture 0.21

The same technique is applied to the agricultural trade but as I already know the prices,

the only new relevant information is trade costs.

The next parameters I calibrate are the country specific shares of the CES functions, δji

and Hi. I calibrate them such that the data observed demand shares for capital γk,ji for

j = a,m, k, f match their theoretical counterparts implied by equations (14) and that,

using equation (16), (17) holds. For each country I have five variables and five moments

to match. Given the already recovered prices and wages, I can back out δji and Hi.

From (7) I recover the price of the final good. I then solve for the country-specific

parameter of the outside option distribtuion, G(t) such that (1) holds given the data

observed shares of skilled and unskilled workers. Finally using wage and price data, I

recover the country specific productivities λji from the definition of the input bundle costs

and the estimated country effects.

5 The Quantitative Implications of the Model

Keeping technology fixed, I ask what would happen to inequality and relative incomes if

I allow trade costs to vary. I look at inequality from several different perspectives: How

does inequality and convergence across countries change? How does inequality within

countries change? How does the global income distribution change? In order to assess
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these effects, I pursue the simplest counterfactual scenario: allowing for a 10% drop in

trade costs in each sector, in turn. The magnitude of trade costs I choose is roughly what

can be observed over a 10 year period in the World Bank’s trade cost dataset.

The algorithm to solve the counterfactual model is the following: I guess an initial vector

of skilled and unskilled wages. I then solve for the prices using (9) and for t̄. Knowing

prices, wages and trade costs, I calculate the bilateral shares, I compute expenditures

and check whether the balanced budget conditions and (16) hold. If they do not, I adjust

my guess of w until the model converges. Due to the high dimensionality of the problem,

there are multiple instances of w that solve the equations. I restrict the solutions space

by imposing the restriction that variables in the rest of the world remain constant in the

counterfactual. This restriction is enough to pin down a unique solution, at least in the

local neighborhood of the data values.

The results of the counterfactuals can be found in tables 2 and 3 and figures 2 through

4. In each figure, the countries are sorted by current GDP per capita to highlight the

different effect of liberalization on poor and rich countries.

I run my model in two specifications: with and without the endogenous skill selection

mechanism. The results without the mechanism are similar to those of Parro [2013]: In all

three sectors there is an increase in the skill premium across the globe. The mechanism

at work is the following: liberalization in a sector decreases the price of that sector,

spurring higher demand for all sectors due to the linkage across sectors. Consequently,

the cross price elasticity of demand for all other sectors and both labor types will be

positive. More so, as capital is complementary with skilled labor, increased demand

for capital further increases the demand for skilled labor. As a result the demand for

skilled labor increase by more than that for unskilled one. This feedback loop is strongest

in the case of capital goods liberalization as, obviously, demand for capital goods will

be strongest in this case. In the case of manufacturing and capital goods liberalization

increases inequality in all countries regardless of their level of development. In the case of

lower trade costs in agriculture inequality increases exhibits mixed results, increasing in

some countries and decreasing in others. Nonetheless, due to the minimum consumption

21



of agricultural goods, there is a positive link between how poor a country is and how

large the increase in inequality is. The changes in the skill premium can be found in

figure 3.

The rest of this section deals with what happens when I allow the supply of skilled

labor to vary in response to the new market conditions. In assessing the impact of trade

on cross-country inequality, the main variable of interest will be the average income per

capita, w̄. First of all, it should be noted that average incomes do not necessarily increase

in all countries in all counterfactuals, although they do go up in most countries. In order

to asses changes in across country inequality I follow Waugh [2010] and compute the

variance of log income and the ratio of average income in the top 10 countries to the

average income of the bottom 10 countries.

I find that liberalizing agriculture slightly decreases across country inequality while low-

ering trade costs in capital goods slightly increases it and freer trade in manufacturing

has mixed results. While both lower trade costs in agriculture and manufacturing de-

crease the variance of log income, manufacturing increases the gap in income per capital

between the richest and poorest 10 countries. Meanwhile freer trade in capital goods

unambiguously increases across country inequality by all measures. The correlation be-

tween the change in average wage and current GDP per capita is negative for agriculture

and manufacturing, contributing to convergence, whereas when liberalizing capital goods,

income is positively correlated with the size of changes. This result is clear from the data

in figure 4, where countries are sorted by current GDP per capita and columns (1) and

(2) of table 2.

As can be seen in figure 2, the correlation with current income in the case of agricultural

and manufacturing freer trade is negative, at -22%, clearly indicating a disproportionate

effect on poor countries. However, the change in the variance of log income is quite small

These results contradict those of Waugh [2010] who finds that liberalizing trade would

reduce 25 % - 50% of cross-country inequality4.

4I am not the first to criticize the magnitude of his results. Egger et al. [2012] replicates Waugh’s

exercise using a different calibration and finds much more modest results
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Table 2: Inequality across countries by type of liberalization

var[log(w̄i)] w̄10rich
i /w̄10poor

i var[log[GI]]

(1) (2) (3)

Benchmark 2.2450 78.4694 1.754

Agriculture 2.2371 77.9777 1.749

Manufacturing 2.2407 78.7771 1.748

Capital 2.2566 79.4758 1.757

GI represents global income; it accounts for skilled and unskilled wages in each country and weights

them by the number of people earning that wage

What happens within countries? The answer to this question is not so straightforward

and depends on country specific parameters and the sector being liberalized. The results

for the skill premium in the three counterfactuals can be found in figure 4. The first

thing to note is that the scale of the response to liberalization is much larger than in

the no supply adjustment case. This is much more in line with the empirical evidence

than the no supply adjustment results5. The second striking feature of the results is how

much they vary across counterfactuals.

Let us consider the case of manufacturing first: Liberalization initially decreases the

price of all sectors. As in the no labor adjustment case, lower prices in capital goods

will increase the demand for skilled labor as it is complementary, pushing its price up.

However, as workers are flexible between labor categories, another effect is present. Con-

sumers, both skilled and unskilled, due to lower prices in agriculture and final goods, will

enjoy a higher real income. As utility is concave in income, unskilled workers will benefit

relatively more from this. The marginal worker, who is indifferent between acquiring

education or remaining unskilled will now earn extra utility by choosing not to acquire

education, leading to a drop in the ratio of skilled to unskilled workers, pushing the skill

premium even further up. However, the opposite effect is also present: as the skilled

5Goldberg and Pavcnik [2007] document relative increases in the skill premium of double digits for

several countries in the span of just a few years
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wage increases, it is possible for the utility of skilled workers to increase by more than

that of unskilled workers prompting marginal workers to acquire education. Moreover,

as consumers reallocate their income across agricultural and final goods given the new

prices and incomes, they will also demand more final goods pushing their price up, po-

tentially increasing the cost of living during the education period. Which of these two

effects is stronger, income or the substitution, depends on the country specific conditions:

the shape of the outside options, the shares of inputs in the production function and the

initial ratio of skilled to unskilled workers. However, with a few exceptions the income

effect is stronger, leading to increases in the skill premium.

In the case of agricultural liberalization a similar effect is present. As a result of lower

trade costs, the price of all goods decreases. The mechanism described above for manu-

facturing is still present, but there is an addition income effect at work: Taking derivative

of the utility function (2) with respect to agricultural prices will result in a function that

negatively depends on Ii − pai ā. That is, the closer consumers’ income is to the min-

imum consumption bundle, the more they benefit from a drop in agricultural prices.

Consequently, unskilled workers (who have a lower wage) will benefit disproportionately

more from liberalization and their relative utility will increase. Therefore, given the same

change in prices, an unskilled worker in a poor country will benefit more than an un-

skilled worker in a rich one. For this reason, the income effect will be much stronger in

poor countries, leading to a larger increase in the skill premium in these countries. The

negative correlation between current GDP per capita and the skill premium is obvious

from the first column of 4.

The most interesting case is that of capital goods liberalization where I observe a decrease

in the skill premium in poor countries as more people acquire education. As the price

of capital drops, its demand increases and, due to complementarity, so does the demand

for skilled labor, pushing up its prices. These two effects partly offset each other and

their impact on final prices is much smaller than for the other two scenarios considered.

As consumer prices do not decrease by much, the gains from liberalization are mostly

accrued by skilled workers. The marginal worker will therefore have to gain by acquiring
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Table 3: Correlation between current GDP per capita and changes in key variables by

type of liberalization

Wage Skill Share of

Average Unskilled Skilled Premium skilled Gini

Agriculture -0.22 -0.25 -0.24 -0.22 -0.11 0.00

Manufacturing -0.16 -0.20 -0.09 -0.04 0.01 -0.10

Capital 0.30 0.37 0.34 0.31 0.30 -0.02

education. As more people become skilled, the increased supply pushes down its price,

eventually causing the skill premium to decrease. But why is this effect stronger in

poorer countries? Most poor countries produce only very little capital so across the

board liberalization will benefit them proportionally more. Therefore, the increase in the

demand for skilled labor is stronger in these countries and strong enough to overcome

the income effect due to lower overall prices. Further details on how key variables are

correlated with the initial wellbeing of countries can be found in (3).

Finally I look at the distribution of income across both countries and skill levels. I

compute the world income distribution by weighting skilled and unskilled wages across

the world by the population of people who earn that wage. The results can be found in

the last column of table 2. This measure interplays the effects on the average income

of a country with those of the distribution within countries. I find that in the case

of agricultural and manufacturing liberalization, the effect on country convergence is

stronger than the effect on the skill premium, resulting in overall convergence. In the

case of capital goods liberalization, the opposite effect dominates.

My analysis has looked at nominal inequality and has not said anything about changes

in real income. While in traditional models the Stopler-Samuelson theory predicts that

beneficiaries of liberalization will be skilled workers in rich countries and unskilled ones

in poor countries, I find no such pattern in my model. In all countries, for both skill

levels, I observe an increase in utility. In this regard my result is similar to that of Parro
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[2013].

So how does my model fare at explaining the patterns in the data? First of all, it allows

for adjustments of the labor supply, thereby capturing an additional feature of the data.

Secondly, the inequality rises are more in line, in terms of size, with those observed in

the data. Thirdly, and most importantly, it allows for drops in inequality in a manner

consistent with patterns observed in the data. That is, whether inequality increases

or decreases depends on how much of the gains from trade are passed on to the real

wage of unskilled workers. If trade liberalization happens in consumption goods, the

basket that can be enjoyed by an unskilled worker increases and he has less incentives to

become skilled. Conversely, if liberalization happens in production goods and does not

reverberate much into consumer prices, skilled workers will enjoy a disproportionately

higher utility, causing workers to pursue education.

The different impact of liberalizing one sector or another potentially explains the different

effects of liberalization across countries. Recent liberalization episodes were mainly con-

cerned with opening up protected manufacturing or foods sectors. For instance textiles,

food and rubber were the most protected sectors in Brazil before liberalization [Pavcnik

et al., 2004] and textiles manufacturing was a key component in Argentina’s liberalization

episode [Beker, 2012]. Meanwhile, when Asian economies liberalized in the 60s, lowering

tariffs in capital goods was among their chief concerns; for instance, since the early 60s

Thailand lowered tariffs on capital goods and increased them on consumer goods (Naya

and Takayama [1990] page 113).

6 Conclusions

In this paper I investigated the impact of trade liberalization on income inequality. In

doing so, I employed a multi-country, multi-sector Ricardian model with two types of

labor, skilled and unskilled. The novel feature of my model is that it allows for endogenous

skill selection and labor supply. Workers face heterogeneous education opportunity costs

and the shares of skilled and unskilled workers are determined in equilibrium based on
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the relative utilities they can obtain.

I calibrate the model to the year 2005 and a wide range of developed and developing

countries. I then perform various counterfactual and look at inequality through several

different measures: across countries, within countries and overall. My model is able

to replicate several features of the data: it matches both the growing gap in average

income between the richest and poorest countries and the narrowing of the global income

distribution. Within countries, if workers cannot acquire education, as may be the case

in developing countries, the skill premium increases. If workers can respond to the new

economic conditions and the shares of skilled and unskilled labor can adjust, inequality

may increase or decrease depending on which sector is liberalized and on how much do

unskilled workers benefit. However, it should be kept in mind that the assumption of labor

being free to adjust is rather strong and may be violated in practice, especially in poor

countries where the opportunity cost of education is very high. However, liberalization

in countries which promoted education, such as South Korea or Taiwan, may lead to

decreases in inequality.
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Appendix

A Gini coefficients and estimated productivities

Table A.1: Gini coefficients and productivities

Country Gini
(
λaUS
λai

)θa (
λmUS
λmi

)θm (
λkUS
λki

)θk
Albania 0.330 1.214 3.593 10.113

Argentina 0.493 0.879 2.479 9.215

Armenia 0.362 1.203 4.821 16.207

Australia 0.352 0.439 0.532 1.033

Austria 0.291 0.347 0.491 0.786

Azerbaijan 0.365 1.052 5.160 19.731

Bahrain 0.390 0.423 1.528 3.283

Bangladesh 0.332 2.214 7.703 44.878

Belgium 0.330 0.461 1.068 0.905

Bolivia 0.578 0.638 3.552 21.529

Botswana 0.610 1.433 2.437 5.985

Brazil 0.574 1.155 2.367 5.533

Bulgaria 0.292 0.987 3.827 9.067

Cambodia 0.418 2.837 13.098 61.880

Canada 0.326 0.554 0.597 1.102

Chile 0.518 0.832 2.391 7.883

China 0.425 1.713 4.542 9.321

Colombia 0.561 1.311 3.485 12.664

Croatia 0.290 0.691 1.446 3.493

Cyprus 0.290 0.480 1.060 2.764

Czech Republic 0.268 0.576 1.539 2.349

Denmark 0.232 0.382 0.294 0.534
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Table A.1: Gini coefficients and estimated productivi-

ties(continued)

Country Gini
(
λaUS
λai

)θa (
λmUS
λmi

)θm (
λkUS
λki

)θk
Ecuador 0.541 0.849 3.728 16.618

Estonia 0.360 0.905 1.833 4.496

Ethiopia 0.298 1.455 11.815 70.435

Finland 0.254 0.385 0.520 0.699

France 0.288 0.388 0.505 0.598

Georgia 0.410 0.568 3.661 20.088

Germany 0.285 0.396 0.459 0.636

Ghana 0.428 3.696 10.430 34.511

Greece 0.321 0.429 1.065 1.570

Hungary 0.300 0.676 1.436 3.311

Iceland 0.257 0.371 0.568 1.102

India 0.334 1.364 4.988 15.621

Indonesia 0.340 1.096 2.820 15.143

Ireland 0.343 0.380 0.341 0.718

Israel 0.392 0.620 1.165 2.001

Italy 0.352 0.443 0.618 0.830

Japan 0.231 0.580 0.651 0.511

Jordan 0.377 1.034 5.166 19.348

Kazakhstan 0.308 0.739 2.235 9.012

Kenya 0.477 2.669 9.955 33.305

Korea 0.306 1.021 2.172 1.611

Latvia 0.357 0.750 2.357 7.352

Lithuania 0.358 0.688 2.284 5.662

Malta 0.280 0.464 1.246 3.277

Mauritius 0.370 0.930 2.749 6.914
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Table A.1: Gini coefficients and estimated productivi-

ties(continued)

Country Gini
(
λaUS
λai

)θa (
λmUS
λmi

)θm (
λkUS
λki

)θk
Mexico 0.461 0.692 1.490 3.530

Namibia 0.639 1.866 4.205 13.134

Netherlands 0.284 0.298 0.538 0.705

New Zealand 0.335 0.695 1.162 2.092

Niger 0.439 4.550 14.586 80.236

Norway 0.276 0.348 0.379 0.598

Pakistan 0.312 1.708 5.420 27.353

Peru 0.511 1.097 3.345 10.160

Philippines 0.440 1.008 4.322 18.947

Poland 0.349 0.757 1.591 3.791

Portugal 0.385 0.595 1.157 2.144

Qatar 0.411 0.247 0.674 1.466

Romania 0.316 0.932 2.423 6.687

Russian Federation 0.375 0.123 0.521 3.867

Senegal 0.392 2.769 7.751 27.397

Serbia 0.334 1.242 3.865 12.686

Slovak Republic 0.298 0.540 1.390 3.103

Slovenia 0.311 0.476 1.264 2.179

South Africa 0.674 1.544 3.052 8.411

Spain 0.321 0.480 0.728 1.054

Sri Lanka 0.403 1.141 5.066 26.696

Sweden 0.234 0.313 0.380 0.575

Switzerland 0.276 0.377 0.414 0.575

Syrian Arab Republic 0.358 1.192 5.164 26.465

Tanzania 0.376 3.550 11.127 40.002
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Table A.1: Gini coefficients and estimated productivi-

ties(continued)

Country Gini
(
λaUS
λai

)θa (
λmUS
λmi

)θm (
λkUS
λki

)θk
Thailand 0.423 1.256 4.245 9.629

Togo 0.344 3.876 12.692 45.612

Turkey 0.426 0.863 2.054 3.576

Uganda 0.457 2.629 10.687 37.408

Ukraine 0.282 0.736 3.311 15.381

United Kingdom 0.331 0.345 0.371 0.625

United States 0.380 1.000 1.000 1.000

Venezuela, RB 0.495 1.056 2.476 7.084

Zambia 0.580 3.456 8.409 29.910

Source: World Bank and author’s own calculations
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Figure 1: Average income per capita relative to the US in the richest and poorest countries

in the world
GDP per capita relative to US – 6 poorest countries
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Figure 2: Relative changes in the skill premium by type of liberalization without labor

adjustment
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Figure 3: Relative % changes in the average wage by type of liberalization
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Figure 4: Relative changes in the skill premium by type of liberalization
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Figure 5: Changes in the supply and reward of labor by type of liberalization
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