
Globalisation and Inequality in a Neoclassical
Growth Model

Jayasri Dutta, Toby Kendall∗and Nicholas Vasilakos

Department of Economics
University of Birmingham

Preliminary and incomplete version

September 1, 2005

Abstract

This paper considers the effects of globalisation on inequality be-
tween and within countries using a three factor, two good neoclassical
growth model, with uncertain wages in manufacturing. In autarky,
countries have the same wage rate and income distribution regardless
of their endowments. Free trade in goods with immobile capital leads
to inequality between countries, with higher wages and less inequality
in the land abundant country, while within country inequality falls in
the land abundant country but rises in the other country. Adding capi-
tal mobility removes the inequality in average wage between countries,
but increases inequality within the land poor country while reducing
it in the land abundant country.
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1 Introduction

There has been much debate in recent years on the effects of economic glob-
alisation on income distributions, both within and between countries. Much
conflicting empirical evidence has been presented and theoretical explana-
tions offered. This paper adds to the literature by presenting a simple neo-
classical growth model to analyse the effects of globalisation on income in-
equality within and between countries. Globalisation is modelled in two
stages: first, free trade in goods is allowed with capital immobile; then both
goods and capital are allowed to move freely.

Milanovic (2005) provides a comprehensive attempt to describe changing
patterns of inequality between both countries and individuals worldwide.
Comparing inequality between countries, there is a general consensus that
inequality has risen if countries are unweighted but fallen if countries are
weighted by population, largely due to India and China catching up with the
world average. However, there is no agreement on the direction of change in
the level of global inequality at individual level in the past three decades.1

Milanovic himself suggests that inequality has remained at a similar level
since the late 1950s, except for a dip in the late 1980s.

Theoretical analyses of the effect of globalisation on inequality include
Krugman and Venables (1995) and Matsuyama (2004). Both these papers
explain how ex ante identical countries develop at different rates. We do
not attempt to explain this type of endogenous inequality here, with initial
differences between countries explaining how globalisation affects them dif-
ferently.2 However, whereas these papers only consider inequality between
countries, our model also allows us to consider the effects of globalisation on
within country inequality.

An important assumption underlying our results is that wages are certain
in agriculture but uncertain in manufacturing. The story we have in mind
is one of development where workers initially work in agriculture but, as
the country develops, become aware of the possibility of earning a higher
wage by moving to a city and working in manufacturing. However, until
they make such a move, workers are unaware of how productive they will be

1See Milanovic (2005, chapter 9) for a detailed discussion of the contrasting methods
used to calculate inequality and the varying results obtained.

2However, although we do not have endogenous inequality in this sense, our model does
see countries with identical wage rates and income distributions in autarky diverge as a
result of globalisation.
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when working in manufacturing, or of how good a job they will find. Hence
workers, assumed to be risk neutral, will move to a city if their expected
wage is at least as high as that they currently earn in agriculture.3

Empirical evidence from many developing countries suggests that the as-
sumption of less certain wages in manufacturing is reasonable, with urban
inequality greater than that in rural areas. For example, Gini coefficients for
income distributions for 1995 were higher in rural areas than urban areas for
Brazil (56.95 against 53.64), India (33.43 against 29.19) and Indonesia (37.04
against 28.6).45

We use a Diamond (1965) overlapping generations model. Two goods,
manufacturing and agriculture, are produced using three factors of produc-
tion: labour, used in both goods, land, used only in agriculture, and capital,
used only in manufacturing.6 Workers work in one of the two sectors in the
first period, save their income and consume both goods in the second period.
Workers have a common, known productivity when working in agriculture
but differing, unknown productivities in manufacturing. Land and labour
endowments are fixed, while capital is accumulated through savings. We
consider this model under three separate cases: a single country in autarky;
two countries with differing initial endowments of land with free trade in
goods but immobile capital; and the same two countries with free trade in
goods and capital.

We find that globalisation affects inequality both between and within
countries. In autarky, countries have the same wage rate (common wage
in agriculture and exected wage in manufacturing) and income distribution
regardless of their land endowments. Allowing goods alone to move between
countries leads to partial specialisation, which in turn leads to inequality
within and between countries. The land abundant country enjoys a higher

3Straightforward extensions would be to make workers risk averse or to introduce a cost
to moving from agriculture to manufacturing. Either would necessitate a higher expected
wage from manufacturing than the (certain) agricultural wage.

4Figures from WIDER World Income Inequality Database 2004.
5A notable exception is China, with an urban Gini coefficient of 33.2 and rural of 41.6.

However government restrictions on labour mobility in China greatly restrict movement
from rural to urban areas, meaning that labour cannot move in response to high wages
in urban areas. Additionally, much of the rural inequality can be explained by the wide
diversity of rural areas within the country. Both these factors suggest that it is beyond
the scope of our model to explain the situation in China.

6This effectively means that production in any period follows the standard three-factor
specific factors framework.
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wage rate, because of its greater endowment, and less inequality, as more
workers receive the certain wage in agriculture. Allowing capital to move
as well will remove the inequality between countries unless preferences are
sufficiently biased towards manufacturing and endowments are sufficiently
different. However the disparity in income distributions in the two countries
increases, as capital flows out of the land abundant country and international
specialisation increases.

The rest of the paper is set out as follows. Section 2 presents a two-sector,
three-factor OLG model, which is analysed in Section 3 for three alternative
cases: autarky, free trade in goods with immobile capital and free trade in
both goods and capital. Section 4 discusses the results and considers special
cases and simulation results. Section 5 concludes.

2 The Model

Country j produces two goods, agriculture X and manufacturing Y , using
three factors of production, land H, labour L and capital K. Y is the nu-
meraire good while the price of X in country j is Pj. Labour is in fixed
supply, with an equal amount in each country, constant over time and used
in producing both goods; workers have a common productivity in agricul-
ture but their productivity in manufacturing varies. An individual worker’s
productivity is not known to him or anyone else, but the distribution of pro-
ductivities, and hence the expected productivity of each worker, is common
knowledge. Land is in fixed supply, constant over time but possibly vary-
ing between countries and specific to production of agriculture, while capital
is accumulated over time as explained below and specific to production of
manufacturing. Production functions for the two goods are:

Xjt = Hα
j L1−α

Xjt (1)

and

E(Yjt) = Kα
jt(θLY jt)

1−α (2)

where LX and LY are the labour used in each industry, θ is expected labour
productivity in manufacturing and the subscripts j and t denote the country
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and time period respectively.7 Full employment requires that LXjt+LY jt = L
at any t, while the share of labour in agriculture in country j at time t is
denoted λjt ≡ LXjt/L.

In each sector, the wage for any worker equals the marginal product of
labour, so the wage in agriculture and the expected wage in manufacturing
are, respectively:

wXjt = Pjt
dXjt

dLXjt

= (1− α)

(
Hj

λjtL

)α

Pjt (3)

E(wY jt) =
dYjt

dLY jt

= (1− α)

(
Kjt

(1− λjt)L

)α

θ1−α (4)

Labour is assumed to be immobile between countries but perfectly mobile
between industries and workers are assumed to be risk neutral, so labour
market equilibrium in any country and time period requires that the wage
in agriculture equals the expected wage in manufacturing. Equating (3) and
(4) and rearranging yields the following expression for the share of labour
used in manufacturing:

λjt =
Hj

θ
1−α

α KjtP
− 1

α
jt + Hj

(5)

This gives an equilibrium wage rate (the wage in agriculture and expected
wage in manufacturing) of

wjt = (1− α)

θ
1−α

α KjtP
− 1

α
jt + Hj

L


α

Pjt (6)

Individuals live for two periods, working and saving in the first and con-
suming in the second. Individual i in country j at time t has the utility
function

Uijt(Xijt, Yijt) = β ln Xijt + (1− β) ln Yijt (7)

She works in period t− 1, earning wijt−1, earns interest at rate rjt and faces
budget constraint in period t

7The same parameter α is used in the two production functions purely for analytical
convenience and is not crucial in driving any results.
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PjtXijt + Yijt = (1 + rjt)wijt−1 (8)

Aggregate consumption in country j in period t is given by

PjtX
c
jt + Y c

jt = (1 + rjt)St−1 (9)

where the superscript c represents consumption and St−1 ≡ wjt−1L is aggre-
gate saving in period t− 1. The price of good X is given by

Pjt =
β

1− β

Y c
jt

Xc
jt

(10)

Capital is accumulated through saving all wage income, while deprecia-
tion occurs at rate δ:

Kjt = (1− δ)Kt−1 + St (11)

3 Autarky and Free Trade Equilibria

This section considers the model of Section 2 under three alternatives: au-
tarky, free trade in goods with immobile capital and free trade in goods and
capital.

3.1 Autarky

Under autarky, country j can only consume what it produces, that is Xjt =
Xc

jt and Yjt = Y c
jt. Using equations (10) and (5) and solving for λ gives

λa = β, where the superscript a represents autarky. Hence the share of
labour used in agriculture in any country in autarky is identical, independent
of that country’s endowment of land and equal to the share of agriculture in
consumption. Differences in countries’ land endowments (the only ex ante
differences between countries in the model) are fully offset by price differences
between the countries. It follows that autarky wages and steady state capital
are also identical across countries:

wa
jt = (1− α)

(
Kt

(1− β)L

)α

θ1−α (12)
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K∗a =

(
1− α

δ(1− β)α

) 1
1−α

θL (13)

3.2 Free Trade with Immobile Capital

We now assume there are two countries, 1 and 2, identical except for their
endowments of land, with H1 > H2. Free trade in goods (denoted by a
superscript f) is sufficient to ensure equalisation of goods prices, hence P1t =
P2t = P f

t , where

P f
t =

β

1− β

Y1t + Y2t

X1t + X2t

(14)

The share of labour in agriculture in country j is

λf
jt =

Hj

θ
1−α

α Kjt(P
f
t )−

1
α

+ Hj (15)

Since H1 > H2, equation (15) implies that λf
1t > λf

2t. Thus more labour is
used in agriculture in land abundant country 1, and more in manufacturing
in land scarce country 2. In addition, from equation (6) we can see that
country 1 will have a higher equilibrium wage rate than country 2, which in
turn will lead to country 1 accumulating more capital.

It is clear that opening up to trade in goods moves the two countries from
equality in terms of wages and capital accumulation to a position where
the land abundant country enjoys higher wages and more capital. While
algebraic solutions for wage rates and capital steady state capital stocks are
not obtained, Section 4 below contains illustrative simulation results. As
well as the inequality between countries, we can also comment on inequality
within each country. The higher share of labour used in manufacturing in
country 2 means that more workers in this country will be paid according to
their variable productivity in the manufacturing sector. Hence not only does
free trade in goods lead to a lower expected wage in the land poor country,
it also leads to greater inequality within the country. Again, the simulation
results in Section 4 illustrate this.
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3.3 Free trade in goods and capital

Again we assume that the countries are identical except H1 > H2. Free trade
in goods ensures equalisation of goods prices, while capital mobility ensures
a single price for capital across countries. In the absence of complete special-
isation by either country in one good, this is sufficient to ensure equalisation
of all factor prices.8 This in turn means that both goods will be produced
using the same factor proportions in each country, that is H1/λ

k
1t = H2/λ

k
2t

and K1t/(1−λk
1t) = K2t/(1−λk

2t), where the superscript k denotes free trade
with mobile capital.

Given the equalisation of goods and factor prices, the two countries com-
bined must have the same share of labour used in manufacturing as a single
country in autarky, hence λ1 + λ2 = 2β. Together with the condition above
for factor proportions in agriculture, this implies the following labour share
in agriculture in each country:

λk
j =

2βHj

H1 + H2

(16)

The price of the agricultural good and the wage rate in both countries in
period t are given by:

P k
t =

(
β

1− β

K1t + K2t

H1 + H2

)α

θ1−α (17)

and

wk
t = (1− α)

(
K1t + K2t

2(1− β)L

)α

θ1−α (18)

Because the labour supply and wage in any time period are equal across
countries, each country accumulates the same amount of capital. In steady
state, the total capital accumulated by the two countries is:

(Kk
1 + Kk

2 )∗ =

(
1− α

δ(1− β)α

) 1
1−α

2θL (19)

8We assume in this section that both countries produce both goods. Section 4 contains
discussion of when complete specialisation will occur and how that case differs from the
results in this section.
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Although half this capital is accumulated in each country, its allocation be-
tween the countries for production differs. Capital is divided between coun-
tries in the ratio (1− λ1) : (1− λ2), where

1− λ1

1− λ2

=
(1− 2β)H1 + H2

H1 + (1− 2β)H2

(20)

which is less than 1 for H1 > H2. Hence capital flows from land abundant
country 1 to country 2.9 This implies that capital mobility increases special-
isation in production. Country 1 has a higher endowment of land and uses
less capital than country 2, so country 1 has a higher output of agriculture
and a lower output of manufactured goods. Although average labour income
is equal in the two countries, unlike when only goods can move between
countries, the land abundant country will have a more even distribution of
income due to the greater share of labour in agriculture.

4 Dicussion and simulation results

The results of the previous section show that free trade in goods, with or
without mobile capital, leads to countries specialising (at least partially) in
production,with implications for inequality within, and sometimes between,
countries. We now briefly consider the possibility of complete specialisation
by one country, before using simulation results to help compare the different
possible effects of globalisation.

4.1 Complete specialisation

In the first two cases considered in Section 3, neither country will ever spe-
cialise completely in either good as land as both have strictly positive quanti-
ties of land and capital, neither of which can move between countries. How-
ever, once capital can flow between countries, the possibility arises that all
the capital accumulated in the land abundant country will flow to the land
poor country, leading the land abundant country to specialise completely in

9We can see this as foreign direct investment between the two countries. Capital
accumulated in country 1 is invested in country 2, where the lower land endowment means
that labour is relatively more abundant.
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producing agricultural goods.10 We now consider when this will happen and
the consequences of this complete specialisation.

To see when country 1 will specialise completely in agriculture, we con-
sider equation (16). Values of λ1 ≥ 1 imply complete specialisation, hence
this will occur when (2β − 1)H1 ≥ H2.

11 Thus complete specialisation is
only possible for β > 1/2, that is when more than half of income is spent on
agriculture, and for any such value of β requires a sufficiently large difference
in size between the two countries.

When country 1 specialises in agriculture, free trade in goods and capital
is no longer sufficient to equalise the prices of the other factors. Discounting
the borderline case of (2β − 1)H1 = H2, whenever complete specialisation
occurs wages will be higher in country 1. That country’s large demand for
labour in agriculture, as a result of its land endowment, combined with the
high price of agricultural goods caused by the relatively high demand for
these goods, ensures this wage differential exists even when all capital flows
to country 2.

In contrast to the results in Section 3.3, we see that free trade in goods and
capital is no longer sufficient to ensure equality of wages between countries.
There are also clear implications for inequality between countries: all workers
in country 1 now earn the same wage, while inequality in country 2, which
produces all manufactured output, is higher than in any other case.

4.2 Simulation results

Given the lack of an algebraic solution to the case of free trade in goods with
immobile capital, we use simulations to compare this case with that with
mobile capital.

First we look at the labour shares in agriculture in the two countries. It is
apparent that, for any parameter values, production is more specialised with
capital mobility. This is a direct and obvious result of capital flows between
the countries. Capital flows from the land abundant country 1, leading this
country to be capital scarce. Hence, compared to the case with immobile cap-
ital, country 1 will use more labour in agriculture for any parameter values,
while the land poor country 2 will use more labour in manufacturing. Thus
capital mobility directly increases the degree of international specialisation.

10Complete specialisation by either country in manufacturing can never occur.
11Of course, λ1 > 1 is not feasible and the equations in Section 3.3 no longer apply to

this case.
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This also has clear implications for inequality within countries. A higher
labour share in manufacturing corresponds directly to a higher level of in-
equality within a country. Hence capital mobility and the associated inflow
of capital into country 2 increases inequality within this country. Conversely,
country 1 uses less labour in manufacturing when capital is mobile and hence
experiences less inequality within the country.

Simulation results to be added.

5 Conclusions

This paper used a three factor, two good neoclassical growth model to con-
sider the effects of globalisation on inequality between and within countries.
We analysed the model under three separate cases: a single country in au-
tarky; two countries with differing initial endowments of land with free trade
in goods but immobile capital; and the same two countries with free trade
in goods and capital.

We found that globalisation affects inequality both between and within
countries. In autarky, countries have the same wage rate and income dis-
tribution regardless of their endowments. Allowing goods alone to move
between countries leads to partial specialisation, which in turn leads to in-
equality within and between countries. The land abundant country enjoys
a higher wage rate, because of its greater endowment, and less inequality,
as more workers receive the certain wage in agriculture. Allowing capital
to move as well removes the inequality between countries unless the land
abundant country specialises completely in agriculture. However the dispar-
ity in income distributions in the two countries increases, as capital flows
out of the land abundant country and international specialisation increases.
Specifically, the income distribution becomes more even in the land abundant
country and less even in the other country.

Considering globalisation to be a two stage process, with liberalisation
of goods trade generally preceding liberalisation of capital flows, our model
suggests that the early stages of globalisation should lead to a divergence
of incomes between countries which is likely to be reversed later. At the
individual level, however, we obtain less clear results. The effects on within
country income distributions are opposed to each other for the two countries
and, when combined with the between country changes, the overall effect
is unclear. More work (in the form of additional simulations) is required to
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analyse the effects of globalisation on inequality at the individual level within
our model.

Our results depend on free mobility of labour between sectors and risk
neutrality of workers; these assumptions together ensure that the wage earned
in agriculture must equal the expected wage in manufacturing for both goods
to be produced. Possible extensions for future research include introducing
a cost of moving from agriculture to manufacturing and introducing risk
aversion among workers. Either of these changes would increase the expected
wage needed for workers to move to manufacturing, but would be unlikely to
change the qualitative results.
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