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Abstract

This thesis contains three articles that analyze the effects and causes of structural change with the

level of inequality and international trade. Structural change means transforming a country’s econ-

omy from one productive sector to another. This process has occurred with greater intensity since

the Industrial Revolution, which goes hand in hand with economic growth and is irreversible.

The first article, ”structural change and inequality,” explores how levels of inequality produce changes

in the productive sectors. The article develops a model of structural change on the demand side with

heterogeneous agents in their factor endowments, which generates income inequality and changes in

the demand for goods in the economic sectors. The main conclusion is that for low-income economies

with low factor endowments, increasing inequality can accelerate the process of structural change.

The second article, ”Does international trade affect structural change?”, starts from the fact that

developing countries have a persistently high level of participation in the agricultural sector that cor-

relates with an increase in international trade with developed countries. Thus, through a model, the

mechanism in which the sectoral change is affected by international trade is established. The model

generates a sectoral change on the demand side, capturing the empirical result under which low-

income economies grow and develop new productive sectors. However, when they reach a certain

level of growth, given international trade, they specialize in the food sector and import goods from

other sectors. The model also concludes that by achieving higher growth, these countries can change

the sector of specialization or can produce from different economic sectors.

The third article, ”structural change, economic growth, and inequality,” builds a model to explain

structural change across economic sectors and how it relates to income inequality. Empirical evi-

dence between 1990 and 2019 for 217 countries points to three stylized facts: i) there is a positive

correlation between the GINI coefficient and the share of the agricultural sector, ii) there is a neg-

ative correlation between the GINI and the industrial sector, and iii) there is a positive correlation

between the services sector and the GINI. Based on the theoretical model, these results are explained

by finding that the inequalities in the household factorial endowments lead to the participation of the

sectors being intensified and, in turn, income inequality being affected, especially when the sectors

are intensive in the use of land and human capital.
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Abstract

We build a theoretical model of demand driven structural change where individuals have
different endowments of productive factors, these differences in endowments generate income
inequality. The main result is that for economies with a low factor endowment (poor economies)
an increase in inequality can accelerate structural change.
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1 Introduction

Does income inequality influence the relative size of economic sectors? We present a simple

theoretical model to answer this question. The short answer is yes. If the income elasticity

of demand changes with the income level and it is different for different goods then a change

in income distribution affects the demand for different goods and the allocation of factors

between different sectors.

In general, as economies grow they experience a change in the relative size of the sectors:

the share of the primary sector decreases (activities directly related to natural resources),

while the share of the rest of the sectors increases. This process, usually called structural

change is recognized in the economic literature and is documented in different papers1.

*Phd student in economics at the Universidad de Los Andes. E-mail:ca.mesa@uniandes.edu.co
†Associate professor of economics, Universidad de Los Andes. E-mai:h.zuleta@uniandes.edu.co
1Rostow (1959), Chenery (1960) and Kuznets (1966) provided the first contributions on growth and struc-

tural change. See Pasinetti (1983), Chenery et al. (1986), Acemoglu (2008), Herrendorf et al. (2014), Kruger

(2008)among others.
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Structural change is a modern phenomenon, associated with economic growth that includes

a gradual reallocation of employment from the agricultural to the industrial sector and then

to the service sector. This structural transformation, however, follows different dynamics in

different countries.

The literature on structural change can be divided into two groups: demand-driven and

supply-driven structural change. In demand-driven models, the increase in income allows

people to overcome a subsistence consumption of agricultural goods, once the income is

above the subsistence level, individuals spend on manufacturing goods and services. Then,

additional increments in income generate a less than proportional increase in the consump-

tion of agricultural goods 2.

In supply-driven models, the reallocation of factors occurs because of sectoral differences in

the productivity of factors or different rates of technological change. Since economic growth

comes with a change in the relative abundance of factors, sectors where reproducible factors

are used in a more intense way grow faster than sectors where not reproducible factors are

used in a less intensive way 3.

Alvarez-Cuadrado, Poschke (2011), study the two perspectives on structural change for 12

countries during the 19th and 20th century and find that the demand effect explains the

structural change to the First World War. The supply effect explains Post-World War II struc-

tural change. Then, they conclude that in the first stage of a structural change the effect of

the demand side is relevant because it drives and pulls the process. In the same way, Swiecki

(2017) confirms the importance of structural change mechanisms as sector-biased technolog-

ical progress and non-homothetic preferences using data between the years 1970 and 2005

for 45 countries.

Authors like Kruger (2008), Acemoglu, Guerrieri (2008) and Herrendorf et al. (2014), made

reference to the importance of inequality and its effects on structural change but do not

model the causal relation4. This paper helps to fill this gap in the literature.

2Kongsamut et al. (2001), Foellmi, Zweimuller (2002), and Buera, Kaboski (2009, 2012), Matsuyama (2002),

among others, provide demand driven models of structural change.
3Acemoglu, Guerrieri (2008) and Zuleta, Young (2013)among others, provide supply-driven models of struc-

tural change.
4There are several papers about income distribution and economic growth. See Galor, Zeira (1993) and

(Galor, Tsiddon, 1997), among others. However, they do not study the relation between income distribution and

structural change.
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In this context, Matsuyama (2002) studied the appearance of new goods and markets from

the increase of both incomes of household and productivity of the firm. The main purpose

in this paper is to explain product cycles and understand how during the XX century new

goods started to be consumed by high income households and, progressively, these goods

were consumed by low income agents.

The productivity of new goods grow with time so, the price decreases more people consume

it. An important issue is that this process depends on income distribution: if the society has

high levels of inequality the cycle of the product is stopped, and from another side, high

equality leads to a poverty trap. So the conclusion is that the income distribution needs to

be distributed in certain ways (Matsuyama, 2002).

Similarly, Wang (2019), in a dynamic equilibrium model, analytically discusses the industri-

alization process from rural income distribution. The relation between the two concepts is

closed by the effect on the demand that income causes to produce high productivity goods.

Also, structural change and inequality relationship had been explored as a consequence of

wage inequality. Pi, Zhang (2018), and Mihaylova, Bratoeva-Manoleva (2018), in the case

of the Bulgarian economy, show that structural change affects income inequality and vice

versa. The wage inequality is driven by the skills of labor and economic activity.

The empirical literature explores the relation of inequality over structural change. In China,

Hao et al. (2020) show that reducing income inequality has given a migration of employment

from the agricultural sector to others and produces a convergence among the regions. The

mechanism, in this case, is because of migration policy changes that China had in 2000-2015.

In our model, structural change is demand-driven. There are two sectors of production,

each one produces one consumption good. The first sector produces goods that are neces-

sary (subsistence sector), and the second sector produces goods that are not necessary (non-

subsistence sector). There exists a minimum level of consumption for subsistence goods

below which no other good is demanded, so individuals need to overcome this level to con-

sume non-subsistence goods. Once the critical level of income has been exceeded, as the

income increases the consumption of non-subsistence goods grows faster than the consump-

tion of subsistence goods. In these circunstances, in a relatively poor economy, an increase

in inequality may increase the demand for non-subsistence goods and generate a change in

the sectoral composition on GDP as some individuals overcome the critical income level.

The article is organized as follows. In section 2, we provide some data on structural change
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and income inequality to motivate the model. In Section 3 we present the theoretical model.

Finally, in section 4 we conclude.

2 Income distribution and the sectoral composition of GDP.

The relationship between the sectoral composition of GDP and the income level has been

extensively documented and some authors explore the effect of structural change on income

distribution 5. We explore the inverse causal effect. In this section, we show that, for middle

income and developing countries there exists a negative relation between the Gini coefficient

and the share of agriculture and for developed economies countries there exists a positive

relation between the Gini coefficient and the share of agriculture.

Figures 1 and 2 plot the shares of agriculture and services and the Gini coefficient. The

data correspond to different countries in the years 1992, 2002 and 2012 and the source is

the World Bank database. In the case of agriculture, for low and middle income countries

there is a negative correlation between inequality and the share of agriculture. For high

income countries this correlation is positive. For services, the relation is the opposite: low

and middle income countries show a positive correlation between the share of services and

inequality and for high-income countries the correlation between the share of services and

the Gini coefficient is negative.

Table 1 present a set of regressions that shows that these correlations are statistically sig-

nificant. The data correspond to an unbalanced panel of countries in the aforementioned

periods. In the first two columns, the dependent variable is the share of agriculture in GDP.

For the case of low and middle income countries the correlation is negative and significantly

different from zero and for high income countries the correlation is negative but not signif-

icantly different from zero. In the third and fourth columns the dependent variable is the

share of services in GDP, for the case of low and middle income countries the correlation is

positive and significantly different from zero and for high income countries the correlation

is positive but not significantly different from zero.

These results show that there is a relation between the level of inequality and the structural

composition of GDP in medium and low income countries. In other words, table 1 provides

evidence that supports the main prediction of the theoretical model that we present in the

5Some articles that explain the relationship theoretically are Boppart (2014), Ciarli et al. (2010) and Laitner

(2000). Empirically: Lin (2011), Bai, Qian (2010), Cai et al. (2010), Cimoli et al. (2009), Dennis, Işcan (2009).
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Figure 1: Share of agriculture and the GINI coefficient by groups of countries.

Source: own elaboration with data from the World Bank.

next section.

The causality between structural change and income distribution can be twofold. On the

one hand, structural change can affect the relative remuneration of factors and, in this way,

the distribution of income. On the other hand, the distribution of income affects differently

the demand for goods produced by each sector. However, the purpose of this section is just

motivating the model and not solving the causality issue.

3 Model of structural change and income inequality.

The structure of the model follows the traditional analytical framework of sectoral change

models but including heterogeneous agents. There are two sectors of production, j ε {a, s},
each one produces one good, and there is only one factor of production. Agents own the pro-

ductive factor and shares of the firms and the may differ in endowments and, consequently,

income levels.
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Figure 2: Share of services and the GINI coefficient by groups of countries.

Source: own elaboration with data from the World Bank.

3.1 Consumers.

Any individual i maximizes a logarithmic utility function:

U =

ui (cai , csi) if cai > γa

ui (cai) if cai ≤ γa
(1)

Where:

ui (cai , csi) = log (cai −γa) + log (csi +γs) (2)

cai is the consumption of good a, γa > 0, is the subsistence level of consumption, csi is the

consumption of good s and the parameter γs > 0 guarantees that good s is not essential, so,

the marginal utility of csi is finite even if csi = 0. In general, utility is an increasing function

of consumption. However, when the consumption of good a is equal or lower than the sub-

sistence level, cai ≤ γa, the agent only derives utility from the consumption of the escential

good a. Note also that the marginal utility of consumption is always finite for good s while

for good a it goes to infinite when cai converges to γa from above.

Every individual has an initial endowment of the productive factor li > 0 and owns a share
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Table 1

Agriculture

Low and middle

income

Agriculture

High income

Services

Low and middle

income

Services

High income

GINI -0.410** -0.113 0.515* 0.474

(-2.05) (-0.83) (1.94) (0.91)

log(gdp per cap) -16.57** -2.000 14.35** 4.158

(-6.64) (-0.68) (4.32) (0.37)

Constant 163.7** 27.38 -81.07** 10.51

(7.13) (0.85) (-2.65) (0.09)

Observations 106 37 106 37

t statistics in parentheses * p < 0.10, ** p < 0.05. Panel data - Fixed Effects Estimation.

Source Data: World Bank - World Development Indicators.

θi of the firms. The sum of the production factor of the individuals is equal to the total

amount of the factor,
∑n
i=1 li = L and, the economy is closed so the domestic agents are the

only owners of the firms
∑n
i=1θi = 1. For simplicity, we assume that the productive factor

and the ownership of the firm are distributed in the same way, li = θiL.

We assume factor mobility so the price of the factor, w ≥ 0, is the same in the two sectors. We

normalize to one the price of good a, so ps ≥ 0 is the relative price of good s. Consequently,

the budgetary restriction for the individual is:

θi (wL+ (πa +πs)) = cai + pscsi (3)

where πa and πs are the benefits obtained in sectors a and s respectively.

Therefore, the problem of the consumer is the following:

max ui (cai , csi)
cai ,csi

s.t. θi (wL+ (πa +πs)) = cai + pscsi

From the first order conditions it yields:

cai =min
{
θi (wL+ (πa +πs)) ,

θi [wL+ (πa +πs)]
2

+
γa
2

+
γsps

2

}
(4)

csi =max
{

0,
θi [wL+ (πa +πs)]

2ps
−
γa
2ps
−
γs
2

}
(5)
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ps =max
(
0,
cai −γa
csi +γs

)
(6)

According to equations 4 and 5, the consumption of the two goods depend on the income of

the agents. Equation 6 shows the willingness to pay for good s, if the consumption of good a

is equal or lower than γa, (cai ≤ γa), then agent i is not willing to pay for good s.

From equations 4, 5 and 6 it follows that an individual i does not consume good s unless

her income is above a critical level θi[wL+ (πa +πs)] > (γa +γsps). Now, in the interior solu-

tion, when the previous inequality holds, equations 4 and 5 imply that the income elasticity

for cai is less than one, while the income elasticity for csi is greater than 1. This result is

relevant because it reflects the fact when income levels increase, sector s grows faster than a,

leading to structural change.

3.2 Firms.

The production functions are:

Ya = AaL
α
a and Ys = AsL

α
s (7)

Where Ya is the production in the sector a and Ys the production in the sector s. La ≥ 0 and

Ls ≥ 0 are the amounts of factors used in each sector. We also assume perfect mobility of

factors and full employment so La + Ls = L, where L is the total amount of the factor in the

economy.

The parameters Aa and As are constant and represent the productivity. For simplicity, we

assume that the parameter α, is the same in the two sectors. We also assume, decreasing

returns to scale, α < 1.

Firms maximize profits πj ,

max πa
La

= paYa −wLa = AaL
α
a −wLa (8)

max πs
Ls

= psYs −wLs = psAsL
α
s −wLs (9)

From the first order conditions it follows that:
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La =max

(αAaw ) 1
1−α

, L

 and Ls =max

(αAspsw

) 1
1−α

, L

 (10)

So, in the interior solution:

La
Ls

=
(
αAa
αAsps

) 1
1−α

(11)

ps =
Aa
As

(
Ls
La

)1−α
(12)

We assume full employment, La +Ls = L, so equation 10 implies,

w =

 (αAsps)
1

1−α + (αAa)
1

1−α

L

1−α

(13)

Combining equations 10 and 13 it yields:

Ls =
(αAsps)

1
1−α

(αAsps)
1

1−α + (αAa)
1

1−α
L and La =

(αAa)
1

1−α

(αAsps)
1

1−α + (αAa)
1

1−α
L (14)

Replacing equation 14 in equation 7:

Ya =
Aa (αAa)

α
1−α Lα[

(αAsps)
1

1−α + (αAa)
1

1−α

]α and Ys =
As (αAsps)

α
1−α Lα[

(αAsps)
1

1−α + (αAa)
1

1−α

]α (15)

Finally:

Ya
Ys

=
(
Aa
As

) 1
1−α

(
1
ps

) α
1−α

(16)

From equations 10 to 16 it follows that, in the corner solution, the relative price of good s is

zero, ps = 0, the factor of production is fully devoted to sector a, Ya = AaLα, and wages and

benefits are given by w = αAaLα−1 and πa = (1−α)AaLα.

Proposition 1: Given Aa, As, and L; in the interior solution, the equilibrium price ps and

the allocation of labor are such that: AaLα ≤ AaLαa + psAsLαs
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Proof:

i If there is a corner solution then ps = 0 , Ls = 0 , La =

L and AaLα = AaLαa .

ii If there is an interior solution then L ≥ La so, Lα−1 ≤ Lα−1
a .

Multiplying both sides for AaL, yields AaLα ≤ AaLL
α−1
a , using

La +Ls = L, then we have AaLα ≤ AaLα−1
a (La +Ls).

Rearranging, AaL
α ≤ AaL

α
a + AaL

α−1
a Ls; multiplying and di-

viding the last term by AsLαs , AaLα ≤ AaLαa + Aa
As

(
Ls
La

)1−α
AsL

α
s .

Finally, replacing ps = Aa
As

(
Ls
La

)1−α
, yields AaLα ≤ AaLαa + psAsLαs .

3.3 General Equilibrium: income inequality and structural change.

This section introduces the analysis of income inequality between individuals and studies

the way in which structural change is affected when the distribution deteriorates.

For simplicity we assume that the economy has only two individuals, which depending on

their initial endowments can consume or not good s.

Equilibrium.

An allocation of factors [La, Ls], a vector of prices [ps, w] and a vector of consumption [cai, csi]
n
i=1

such that: firms in each productive sector [a, s] maximize their benefits [πa, πs] given the total

supply of productive factor L and allocations of productive factor [li]
n
i=1 (in such a way that satis-

fies equations 7 to 16), and individuals maximize utility subject to the budget restriction and their

initial endowment of productive factor [li]
n
i=1.

Equilibrium without inequatlity.

Considering a situation in which there is perfect income distribution, from equations 6 and

12 for any agent i, it holds:

10



ps =max
(
0,
cai −γa
csi +γs

)
=
Aa
As

(
Ls
La

)1−α
(17)

Therefore, if cai ≤ γa the Ls = 0. Equation 17 is the relative price of sector s under equilib-

rium of household and firms.

Now, given that ca1 = ca2, from equation 6 it follows that the total consumption of sectors a

and s is given by:

Ca =
wL+πa +πs

2
+ (γa +γsps) (18)

Cs =max
{

0,
wL+πa +πs

2ps
−
(
γa
ps

+γs

)}
(19)

Since there is no investment in this economy, total consumption is equal to total output: Ca =

Ya and Cs = Ys. Similarly, from equations 7 to 15 it follows that wL+πa+πs = AaLαa +psAsLαs .

Therefore, we can rewrite equations 18 and 19:

AaL
α
a =

AaL
α
a + psAsLαs

2
+ (γa +γsps) (20)

AsL
α
s =max

{
0,
AaL

α
a + psAsLαs

2ps
−
(
γa
ps

+γs

)}
(21)

And solve for La and Ls:

La =
[
ps
Aa

(AsL
α
s + 2γs) +

2
Aa
γa

] 1
α

(22)

Ls =max

0,
[
AaL

α
a

Asps
− 2
As

(
γa
ps

+γs

)] 1
α

 (23)

Now, since in an economy without inequality L = l1 + l2 and l1 = l2, exists a critical level for

factors that we define as L̃ and l̃ such that:

L̃ =
[

2
Aa
γa

]1/α

and l̃ =
1
2

[
2
Aa
γa

]1/α

. (24)

Proposition 2: L > L̃ is a necessary and sufficient condition for the interior solution.
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Proof: 1. If L ≤
[

2
Aa
γa

] 1
α then La ≤

[
2
Aa
γa

] 1
α and equation 22 cannot hold

unless ps ≤ 0. However, from equation 6 it follows that in the

interior solution ps > 0. Therefore, L >
[

2
Aa
γa

] 1
α is a necessary

condition for interior solution.

2. If L >
[

2
Aa
γa

]1/α
then ps > 0 and Ls > 0 so sector s is ac-

tive:

i From equations 20 and 23 it follows that if ps > 0 then Ls > 0.

ii If L >
[

2
Aa
γa

]1/α
then from equation 22 and from L = La + Ls,

it follows if Ls = 0 then La >
[

2
Aa
γa

]1/α
. However, if La >[

2
Aa
γa

]1/α
then Ca > 2γa and cai > γa, so ps > 0 and from equa-

tion 17 Ls cannot be 0, so Ls > 0.

From the last two items it follows that if L >
[

2
Aa
γa

]1/α
, then ps > 0

and Ls > 0. Therefore, L >
[

2
Aa
γa

] 1
α is a sufficient condition for

interior solution.

The expression L > L̃ shows that when the total income or total consumption of the sector a

is greater than the level of basic consumption for life (AaLα > 2γa) sector s is active. In this

way, when L > L̃ or li > l̃ sector s is active and the economy has structural change.

Equilibrium with inequatlity.

Case 1: L̃ ≥ L >
[
γa
Aa

]1/α
, θ1 > θ2.

From case 1 it is clear that if L ≤
[

2
Aa
γa

]1/α
and there is no inequality then there is no pro-

duction of good s. However, if there is inequality then sector s may be active. In particular

suppose that agent 1 owns more than half of the available factors and her income is sufficient

to consume more than the subsistence level.

Proposition 3: if L̃ ≥ L >
[
γa
Aa

]1/α
, and θ1 > γa

AaLα
, then cs1 > 0.
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Proof:

i From proposition 1, if θ1 [AaLα] > γa then

θ1 [AaLαa + psAsLαs ] > γa. Therefore, if θ1 > γa
[AaLα] then

θ1 >
γa

[AaL
α
a +psAsL

α
s ] and θ1 >

γa
[wL+πa+πs]

.

ii In equilibrium cs1 = θ1[wL+πa+πs]
2ps

− γa
2ps
− γs2 so, if θ1 >

(γa+γsps)
[wL+πa+πs]

then cs1 > 0.

iii If L ≤
[
γa
Aa

]1/α
, then La ≤

[
γa
Aa

]1/α
, and γa

AaL
α
a
> 1, so θ1 <

γa
AaL

α
a

.

Therefore, L >
[
γa
Aa

]1/α
is a necessary condition for sector s to be

active.

According to proposition 3 in an egalitarian economy where sector s is not active a redistri-

bution of the wealth (an increase in inequality) may lead to an activation of sector s6.

Case 2: L > L̃, θ1 > θ2.

From case 1 it is clear that if L >
[

2
Aa
γa

]1/α
and there is no inequality then there is pro-

duction of good s and both agents consume good s. However, if there is inequality then one

agent may not consume good s. In particular suppose that agent 2 owns less than half of the

available factors so her income is not sufficient to consume more than subsistence level.

Proposition 4: If L > L̃, θ2 <
γs

[AsLα] and θ2 <
γa

[AaLα] then cs2 = 0.

Proof: The proof is straightforward. If the income of the individual 2 does

not overcome the level of subsistence he devotes all his resources to

consume good a, consequently does not consume good s.

According to proposition 4 in a situation of inequality where an agent has low income, he

does not consume good s. In this case, the inequality reduces the consumption of good s for

the poor agent but it also increases the consumption of good s for the rich agent. Therefore,

the total effect in the consumption and production in good s depends on the relative strength

of the two effects. In other words, the net effect depends on the utility function.

6Note also, if L ≤
[ γa
Aa

]1/α
, then AaLα ≤ γa and AaLαa ≤ γa. Therefore, if L ≤

[ γa
Aa

]1/α
, then cai ≤ γa for i = 1,2.
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4 Conclusions

We explore the relation between structural change and income inequality using a theoretical

model. We concluded that inequality is relevant within the process of structural change.

When there is a perfect distribution of income, but income is low, individuals only consume

the subsistence goods. A redistribution of income that generates inequality leads a group to

have higher income allowing that group to consume not only the subsistence good, but also

the other sector. Thus, under these conditions, a deterioration in the distribution of income

leads to structural change within an economy: in high-income countries, a deterioration in

the distribution of income has a negative effect on structural change, although for the coun-

tries of low-income under this deterioration it has the opposite effect, which is consistent

with the evidence suggested by the data.
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Abstract

We analyze the effects of international trade on the process of structural change. We show
a positive correlation between openness and the share of the agricultural sector for develop-
ing economies, and present a model to rationalize this stylized fact. We built a two-sector
model and compare the equilibrium under autarky and open economy. The results indicate
that, for developing economies, international trade may delay structural change. If the
comparative advantage is in agricultural goods, trade leads to greater specialization in this
kind of goods and lower participation of other goods.
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1 Introduction

This article theoretically explores the connection between structural change and international
trade. We build a demand-driven structural change model and analyze both the autarkic equi-
librium and the open economy equilibrium. The main contribution is to provide an analytical
structure that describes the behavior of structural change in closed and open economies, es-
pecially in the case of developing economies.

We build a static model with two productive sectors, each of which produces using a Cobb-
Douglas technology. There is a necessary good and a non-essential good, and the demand is
non-homothetic. In this sense, consumers with a low-income level only demand the essential
goods while consumers with a high-income level demand both goods. On the supply side,
∗PhD student in economics at the Universidad de Los Andes. E-mail: ca.mesa@uniandes.edu.co
†Titular Professor. Faculty of Economics, Universidad de Los Andes. E-mail: h.zuleta@uniandes.edu.co
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sectors determine the quantity of labor and capital that maximizes the profits. In the end,
we analyze the results of the model in a closed and open economy.

In general, an increase in the capital labor ratio of an economy generates a decrease in the
share of essential goods (i.e. agriculture) and an increase in the share of other sectors. In
other words, capital accumulation produces structural transformation. However, for devel-
oping economies, foreign trade can discourage growth in non-agricultural sectors and, in this
way, slow down the structural change.

One of the most common definitions of structural transformation is the process that shifts
the shares of the economy from the agricultural sector to the manufacturing and services
sector, which implies a dynamic context (Acemoglu, 2008). However, given that the model
takes place in a static environment when we talk about the effect of international trade on
structural transformation, we refer to the impact that openness has on the share of the non-
essential sector.

The model is built to capture the evidence that structural transformation is slower when
the income is low in openness economies. It is also consistent with three stylized facts: (i)
in the last decades, countries have increased their openness to trade (i.e. The United States
increased its imports from 4% of GDP to 17%, and its exports from 4% to 11% between 1950
and 2006 (Barro, 2008)); (ii) for low-income economies, the share of the agricultural sector
is higher than in developed economies (see table 1 below); (iii) Trade between low-income
and high-income economies is related to developing countries maintaining a high share of the
agricultural sector (see table 4 below).

These facts suggest that poor economies have slow structural change. These countries have
specialized in producing agricultural goods whose prices are subject to exogenous shocks, so
the relative welfare from the international trade is lower than in developed economies where
the specialized sectors are in industry and services (Bourguignon, 2017). We claim that, for
developing economies, higher exposure to international trade may lead to a higher share of
agriculture and a slower step into structural transformation. The reason is that low-income
economies have a comparative advantage in the production of agricultural goods. Therefore,
they import goods from other sectors and lag in structural transformation.

The other side of the analysis is the small share of manufactures and services in poor economies.
Foellmi and Zweimuller (2002) argued that international trade has led developing economies
to import more innovative manufactured goods, which replaces their low productivity in these
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sectors. This phenomenon explains how structural change is linked to international trade and
is slow in developing countries.

We contribute to the discussion about the effects of international trade on low-income coun-
tries and their productive sectors. For this purpose, we provide a theoretical open economy
model of structural transformation. The article has five sections, including this introduction.
The second part makes a brief review of the literature. Then we motivate the paper with a
brief revision of the data. The fourth part develops the theoretical model. The conclusions
finalize it.

2 Literature review

Our article is related to two literature lines: structural change and international trade ex-
plained by an abundance of factors. The first line of literature was inaugurated in the late
1950s and early 1960s by Kuznets (1966), Chenery (1960), Rostow (1959). The second line
originates from the Hecksher-Ohlin model and has been developed by multiple authors, in-
cluding Ray (2008) and Krugman and Obstfeld (2016).

Structural change models are classified into two types: demand-driven and supply-driven.
Within the former, structural change is driven by Engel’s law; that is, increases in income
translate into greater demand for goods from the services and manufacturing sectors (Ace-
moglu, 2008; Kongsamut et al., 2001; Buera and Kaboski, 2009, 2012a,b). The supply-driven
models emphasize capital intensity differences as the driving force of structural change (Ace-
moglu and Guerrieri, 2008; Zuleta and Young, 2013).

Literature has also focused on the effects of changes in the productivity of specific sectors
on the economy’s overall productivity. Maroto-Sánchez and Cuadrado-Roura (2009), using
data from 37 OECD countries, argues that productivity growth in the services has an essential
effect on productivity growth in the rest of the economic sectors, so the tertiarization of an
economy brings a higher level of productivity overall sectors. Lee and McKibbin (2014), show
that productivity growth in the services sector contributes to sustained economic growth in
Asia because higher productivity expands the demand on capital stock provided by the manu-
facturing sector. These results suggest that a delay in the process of structural transformation
may have negative effects on productivity and growth.

Regarding the relation between international trade and structural transformation, Uy et al.
(2013) find that an increase in trade costs changes the specialization pattern and increases the
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share of services. We analyze the same relationship but from the point of view of developing
economies.

There are other empirical approaches that study the effect that structural change has on
the composition of exports for Turkey (Saygılı and Saygılı, 2011), for some Latin American
countries (Gouvêa and Lima, 2010) and developed countries in Asia (Gilbert, 2013). Mainly,
literature has been focused on empirical approaches. These researches relate the data of struc-
tural change with variables of international trade (exports, imports, trade costs, duty fees).

To the best of my knowledege, there is no theoretical model that explains the results in
a conceptual form. We need a simple previous model that captures, in a general structure,
the effects of international trade on sectorial transformation and, even more, that take into
account the income differences among countries.

3 Motivation

3.1 Structural change and international trade in the long term: historical
perspective.

The process of structural change happens in all the economies. Economic history provides
examples of how the stages of human development have gone through different sectors and
how the changes from a stage to the other are related to international trade 1.

In Medieval Europe (XI and XII centuries), the feudal agricultural systems gave way to
the first urban centers. These cities were commercial ports of the Mediterranean where the
population and income grew to allow a greater demand for the agricultural sector and the
development of the industry (Neal and Cameron, 2014).

As history well points out, in Europe, in the modern age, the transition from agriculture
to industry was mainly due to the increase of the income of the nobles and merchants in
front of agricultural households and the development of international trade 2. Comı́n (2014)
argues that the rise in demand for the noble class allowed the exchange of essential goods for
manufactured goods between Europe and the colonies.

1For example, the transition from the neolithic era to the metal age (3000 BC) represents the sectorial
transformation from the agriculture sector to the metallurgic sector, that occurred, among other things, because
there was an increase in the demand for manufactured goods, which led cities to increase their foreign trade
(Comı́n, 2014).

2Mesa and Zuleta (2019) explore inequality and structural change relationships.
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There are many other examples in history. However, this connection among income, in-
ternational trade, and structural change deepened in centuries nineteen and twenty with the
Industrial Revolution. In these years, the gap in income between countries is more evident,
as well as their participation in international trade and the speed of structural change.

Acemoglu (2008) shows that in the United States, structural change started in the early
nineteenth century and has been extended until the twentieth century. At the same time,
Comı́n (2005) argues that the increase in international trade and globalization was significant
in the countries’ economic growth and structural change.

Bértola and Ocampo (2013) argue that in the case of the Latin American countries at the
end of the 19th century and the beginning of the 20th century had profited from international
trade to export primary goods and import industrial goods. Still, the process of structural
change was not significant, and the economy of these countries was mainly agricultural.

In this case, during the first half of the 20th century, low-income countries such as Latin
Americans were lagged in productivity. At the same time, advanced economies enjoyed rapid
technological progress and a large manufacturing sector expansion: “consequently, specializa-
tion in agricultural products was detrimental to the industrialization of any country” (Comı́n,
2005).

Another example is given by Inikori (2014), who studies the reverse of fortune in Africa
and America between 1400 and 1850. The development of international trade in the Atlantic
Ocean during the 19th century (along with other demographic and institutional variables)
slowed growth in West Africa, leading to its production being concentrated in the agricultural
sector. This trade in America led to its specialization in exporting commodities, given its
productivity and factorial resource endowment. So these continents could not develop their
industrial sector.

3.2 Recent process of structural change and international trade.

In this section we explore recent data on structural change and international trade. The data
comes from DataBank and covers the period 1960 - 2017. We consider two periods: 1960-
1970 (the oldest decade in the sample) and 2010-2017 (the most recent decade). The data
are country-level, but not all the countries report data every year, so the panel is unbalanced.
We classify countries according to their income per capita level, according to World Bank
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thresholds 3. In order to understand the evolution of the relationship between structural
change and international trade, we compare these two decades.

Table 1: Share of agriculture by income levels and decades. (%).

Level of income 1960-1970 2010-2017
Low 50.02 29.45
Low-middle 36.08 15.22
Upper-middle 24.85 6.7
High 21.23 2.25

Data: World Development Indicators. Source: Own elaboration

Table 1 shows the mean of the share of the agricultural sector (% of GDP). It is clear that
when the level of income increases, the share in this sector is reduced. Also, the share of
agriculture seems to have a decreasing trend, a well-known stylized fact of the structural
change. Furthermore, the differences between one decade and another show that low-income
and lower-middle-income countries have had the most remarkable drop in the agricultural
sector (difference between columns 2 and 3 of table 1): 20.57 % and 20.86 % respectively.
Upper-middle and upper-middle-income countries reduced the share of the agricultural sector
by 18.15% and 18.98%.

Figure 1 shows that the relative size of their agricultural sector remains high in poor countries.
For each decade, we divide the share of the agricultural sector in low-income countries by the
share of the agricultural sector in lower-middle, upper-middle, and high-income countries 4.
The results reflects that the lower-income economies continue to be relatively large in their
agricultural sector. In the last thirty years, the difference in the relative size of the agricul-
tural sector between rich and developing countries has increased.

Is this pattern associated with international trade? As we noted before, during the XX and
3See World Bank web page (World, 2019)
4Then, in figure 1, the relative difference in the agricultural share that low-income countries have concerning

other income levels i (low-middle, upper-middle, high) in decade j (1960-1970 and 2010-2017) is:

Difference in agriultural sharej = share of agricultural sector in low income countriesj
share of agricultural sector of income leveli,j

In particular, the results come from table 1 by dividing the data for each decade of the low-income countries
by the data for the other countries corresponding to other income levels.
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Figure 1: Difference in Agricultural share of low-income countries
with other income levels.
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Own elaboration. Data: World Development Indicators.

XXI centuries, global trade has increased, so we connect the results showed in table 1 and
figure 1 for the case of low-income economies. Figure 2 shows the share of the agricultural
sector in low-economies and its relation to the share of import of manufactures in two decades:
1960-1970 and 2010-2017. This figure suggests a positive correlation between agriculture share
and imported manufactures.

If we analyze this correlation for countries with different levels of income (table 2), we find
that in the decade of the sixties, low income countries with a high level of agricultural share:
(i) imported less from developed economies and, (ii) imported more from low-middle income
countries. Five decades after, with a consolidated globalization process, low-income countries
remained with a relatively high agricultural share, and now it is correlated with more imports
from developed countries.

We observe the relationship between agricultural share and exports for low-income countries.
Table 3 shows the correlation between agricultural share and exports in low income coun-
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Figure 2: Share of agriculture and manufactures imports.
Low-income economies.
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Data: World Development Indicators. Own elaboration.

tries. In the two periods, the results are positive (an increase in agricultural share would be
associated with an increase in agricultural exports), but in the 1960-1970 decade, it is higher
than in the 2010-2017 period. However, correlations are not statistically significant. These
results imply that, for developing countries there is a persistence of relatively high levels of
agricultural share in a world where global trade is more significant.

To further explore the relationship between structural change and international trade in the
case of low-income countries, we performed an econometric approximation using the database.
In the model, the dependent variable is the share of agriculture (yi,t) of low-income countries.
The model for country i at time t is:

yi,t = β0 +β1Hexportsi,t+β2Himportsi,t+β3Lexportsi,t+β4Limportsi,t+β5GDPi,t+εi+ui,t

Variable Hexports is the percentage of goods exported with respect to GDP to developed
countries. Himports is the imported goods (% of GDP) from developed countries. Lexports
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Table 2: Correlation matrix between agricultural share in
low-income countries and imports from high and low-middle income

countries by decades.

Correlation matrix 1960-1970 2010-2017

Imports from high income countries
-0.5079
(0.0007)

0.2186
(0.0013)

Imports from low-middle income countries
0.1510

(0.3865)
-0.1556
(0.0231)

Data: World Development Indicators. Source: Own elaboration. p-Values in
parentheses

Table 3: Correlations of agricultural share in low-income countries
and their agricultural exports by decades.

Correlation matrix 1960-1970 2010-2017

Agricultural exports (raw materials)
0.1147

(0.5850)
0.0436

(0.6009)
Data: World Development Indicators. Source: Own elaboration. p-Values in

parentheses.

and Limports measure the rate of exports and imports concerning lower-middle-income coun-
tries. The GDP variable is used as a control. (constant dollars of 2010).

The database structure is data panel type; therefore, in the model, we consider country-fixed
effects (εi) that affect the behavior of the agricultural sector, such as geographic structure.
We presents a set of regressions for the sixties decade (1960-1970), last decade (2010-2017),
and all the sample (the combination of the two periods).

The endogeneity problem arises in this model because although the international trade car-
ried out by a country affects agricultural production, the effect can also be the opposite. In
a developing economy, consolidating its agricultural sector will generate greater dependence
on international trade to obtain products from other economic sectors and countries. To
avoid this problem, we instrumented the variables Hexportsi,t, Himportsi,t, Lexportsi,t and
Limportsi,t with their first lag (t− 1) in each case. These instrument variables are unrelated
to the error term ui,t at moment t, explains the degree of exports and imports of the moment
t, is weakly related to yi,t, and does not present endogeneity.
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However, one of the problems with the regression is that for the decade 1960-1970, the number
of observations is tiny, given that most low-income countries did not report information on
their variables. Consequently, the results obtained from this decade do not allow conclusions
for that period. Table 4 reports the results.

Table 4: Dependent variable: agricultural share

(1) (2) (3) (4) (5) (6)
1960-1970 2010-2017 All sample 1960-1970(IV) 2010-2017(IV) All sample(IV)

Hexports 2.965∗ 0.118∗ 0.0170 -2.780∗∗∗ 0.0877 0.0485
(1.98) (1.87) (0.23) (-3.40) (0.64) (0.33)

Himports -1.372∗ 0.224∗∗∗ 0.282∗∗∗ 4.623∗∗∗ 0.543∗∗ 0.824∗∗∗

(-1.92) (3.61) (3.33) (3.74) (2.06) (2.75)

Lexports 2.054∗ 0.0822∗ -0.00141 -6.851∗∗∗ 0.200 0.00432
(1.90) (1.90) (-0.02) (-4.18) (1.16) (0.02)

Limports 1.990∗∗ -0.120∗∗∗ -0.273∗∗∗ -5.831∗∗∗ -0.444∗∗∗ -0.585∗∗∗

(3.11) (-2.78) (-4.79) (-4.31) (-3.04) (-3.57)

GDP 2.45e-11 -1.54e-10∗∗ -3.25e-10∗∗∗ -9.06e-11∗∗∗ -1.08e-10 -1.44e-10
(0.36) (-2.52) (-4.99) (-3.16) (-1.25) (-1.58)

N 17 208 225 9 205 214
Groups 5 32 34 3 32 33
R2 0.223 0.0840 0.0279 0.971 0.0702 0.0770

t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

IV: regression with instrumental variables

All sample refers to the sum of 1960-1970 plus 2010-2017

The results suggest that for low-income countries, imports related to high-income economies
have a positive relationship with the share of the agricultural sector. In this sense, the
magnitude of the estimated coefficients changes between one decade and another. Using in-
strumental variables, the coefficient of imports with developed countries in the 1960s was
4.623, while in the last decade, it was 0.546. So this association has decreased but remains
significant. On the other hand, exports to developed countries in the 1960s were significant
and had an inverse relationship with the agricultural share. Currently, that relationship is
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not significant.

The agricultural share of low-income countries concerning imports from lower-middle-income
countries is inversely related. When instrumental variables are used (columns 4, 5, and 6),
the regression coefficients are lower between the 1960s and the 2010s. Exports are inversely
related in the 1960s but they are not statistically significant in the 2010s.

The results suggest that developing countries have increased their international trade in the
last fifty years, and its effects on sectoral change are mainly related to their imports. The
increase in the agricultural sector is related to a rise in imports from developed countries,
which suggests that low-income countries specialize in the production of primary goods and
import goods from other sectors from high-income countries. This result makes the process
of structural change slow.

On the other hand, the increase in merchandise imports from low- and middle-income coun-
tries is related to a decrease in the participation of the agricultural sector. In this case, this
type of international trade favors sectoral change.

4 Model of structural change in open economy

In this section, we develop a model to connect structural change with international trade. The
first step is define the concept of structural change, then, setting up a country in autarchy
that has two sectors, show that structural change depends on both the level of income and
the demand 5. Second, we compare the closed economy equilibrium with the situation when
the economy is open.

4.1 Basic model in closed economy

We start with a basic closed economy model with two sectors: (a) produces subsistence goods
and sector (s) produce other goods. We can think of sector (a) as agricultural goods and
sector (s) as industrial or manufactured goods. Thus, ca and cs are the levels of consumption
of goods (a) and (s) respectively.

For simplicity, we assume that the economy is in a steady-state and that there is no de-
preciation. This economy does not have investment, so all production is consumed. This
simplification does not affect the results of the model.

5The structure of this part is similar to the model of Herrendorf et al. (2014) and Acemoglu (2008).
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The representative household maximizes the utility function:

u (ca, cs) =

log (ca) + log (cs) if ca > γ

log(ca) if ca ≤ γ
(1)

The parameter γ ≥ 0 is the subsistence level of consumption. If the agent does not cross this
threshold, his utility depends only of the consumption of the subsistence good. The represen-
tative household sells labor and capital, in the factor market at prices w and r.

The aggregate income of the economy is Y = wL + rK. The economy has a total fixed
amount of labor L where L = La + Ls (and is equal to the population) and a fixed stock of
capital K, where K = Ka +Ks. Therefore, the capital-labor ratio of the economy, k, is fixed
and constant in the model. The budget constraint in per capita terms is y = w + rk where
k = K

L is the capital per capita and y = Y
L is the income per capita. The price of good (s) is

normalized to one, ps = 1, and the price of ca is pa > 0, in this way, the budget constraint is:

w + rk = paca + cs (2)

With the equations (1) and (2) we can solve the problem of the household6. From the first
order conditions we find consumption (a) and (s), so we have:

ca =


w+rk
2pa if ca > γ

w+rk
pa

if ca ≤ γ
(3)

cs =


w+rk

2 if ca > γ

0 if ca ≤ γ
(4)

Equations (3) and (4) imply that when ca ≤ γ then good (s) is not consumed by the household
and all the income is expended in ca. In other words, γ is a threshold level of income that
permits consumption of other goods7.

6Notice that we assume that the prices of labor and capital in the two sectors are equal: w = wa = ws

and r = ra = rs. This condition implies that the household is indifferent to which sector gives the production
factors.

7If ca ≤ γ then sector (s) is not turn on and all the income is for the consumption of the good of sector (a):
paca = w + rk, so w+rk

pa
≤ γ.
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The production of each sector j ∈ {a, s} is modeled with a Cobb-Douglas function. The
production Yj depends on the total factor productivity Aj > 0, capital Kj > 0 and labor
Lj > 0. Also, each sector has a different capital share, αj and it defines in which sector the
economy is intensive.

Yj = AjK
αj
j L

(1−αj)
j (5)

Dividing by L, we get the per capita production function:

yj = Ajk
αj
j l

(1−αj)
j (6)

Where lj = Lj
L is the share of labor employed by sector j, and kj = Kj

L is the capital per
capita in sector j. Also, yj = Yj

L is the income per capita in sector j.

Using equation (6), and assuming competitive factor markets, the marginal product of each
factor equals its price:

w = pjAj (1− αj)
(
kj
lj

)αj
and r = pjAjαj

(
lj
kj

)1−αj
(7)

Using equation (7) and assuming factor mobility (w = wa = ws and r = ra = rs):

lska
laks

= (1− αs)αa
(1− αa)αs

(8)

Since 1 = la + ls and k = ka + ks, we rearrange the last equation:

ks = lsk (1− αa)αs
ls (αs − αa) + αa (1− αs)

(9)

Equation (9) defines capital per capita of sector (s) as a function the capital-labor ratio of
the economy k and the labor share of the sector, ls. Thus, if capital-labor k increases, ceteris
paribus, then ks increases in the same proportion; and if lS increases, ks increases but with
diminishing returns8

8Namely, in equation 9:

∂ks
∂k

= ls(1−αa)αs

ls(αs−αa)+αa(1−αs)

and:
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4.1.1 Interior solution

We now consider the interior solution under closed economy. This solution happens when the
consumption of good (a) is greater than the level of subsistence (ca > γ).

Definition 4.1. Equilibrium.
The equilibrium in the economy is defined as the vector of production factors [ka, la, ks, ls],
such that firms maximize profits in sectors [a, s], given factor prices [w, r], the total supply
of factors [k, l], and the productivities [Aa, As]. Consumers choose consumption, [ca, cs], to
maximize utility, [u (ca, cs)], given income, goods prices, [pa] and factor prices. At equilibrium,
goods prices clear the goods market and factor prices clear factor markets.

In interior solution the equilibrium is ya = ca and ys = cs. Replacing equation (4) when
ca > γ, with equations (6) and (7) the optimal per capita labor in equilibrium in each sector
are:

ls = 1− αs
2− αa − αs

(10)

la = 1− αa
2− αa − αs

(11)

From equations (8) to (11), we can find kj in each sector:

ks = kαs
αa + αs

(12)

ka = kαa
αa + αs

(13)

Using equations (7) and (10) to (13), the relative price of subsistence goods is:

pa = As
Aa

ααss
ααaa

(1− αs)(1−αs)

(1− αa)(1−αa)

[( 2
αa + αs

− 1
)
k

](αs−αa)
(14)

The derivative of pa with respect to k is:

∂pa
∂k

= (αs − αa)
As
Aa

ααss
ααaa

(1− αs)(1−αs)

(1− αa)(1−αa)

( 2
αa + αs

− 1
)(αs−αa)

k(αs−αa−1) (15)

∂ks
∂ls

> 0; ∂2ks

∂l2s
< 0
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Since 2 > αa + αs and αs > αa, then the derivative is positive. In the following proposition
we establish the conditions under which consumption exceeds the subsistence level and the
household is allowed to consume other goods.

Proposition 1. If:

k >

(
γ

Aa

) 1
αa
(2− αa − αs

1− αa

) 1−αa
αa

(
αs + αa
αa

)
(16)

and equations (1) to (14) hold, then:
ca > γ (17)

and sector (s) is active.

Proof. This result comes from equilibrium ya = ca > γ replacing with equations (6), (11) and
(13):

kαa >
γ

Aa

(2− αa − αs
1− αa

)(1−αa) (αa + αs
αa

)αa
(

kαa
αa + αs

)αa
>

γ

Aa

(2− αa − αs
1− αa

)(1−αa)

Aa

(
kαa

αa + αs

)αa ( 1− αa
2− αa − αs

)(1−αa)
> γ

Aak
αa
a l(1−αa)

a > γ

ya > γ

The consumption and production of sector (a) must be higher than γ. Notice that γ > 0,(
2−αa−αs

1−αa

)
> 0, and αa < 1 are necessary conditions for the interior solution and activate

sector (s). �

From equations (6) to (14), the relationship between the production of the two sectors is
paya = ys. Consequently, the production and consumption ratios between (a) and (s) in
interior solution equilibrium are:

ya
ys

= ca
cs

= 1
pa

(18)

Where pa is given by equation (14). Then, from equations (15) and (18), when k increases,
the price increases, and the ratio ya

ys
decreases. Consequently, under a closed economy and in
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an interior solution, the ratio ya
ys

will fall when there is a higher capital per capita, which is
consistent with the structural change that we see today in different economies. Namely:

∂ yays
∂k

= −(αs − αa)Aaααaa (1− αa)(1−αa)

Asα
αs
s (1− αs)(1−αs)

[(
αa + αs

2− αa − αs

)](αs−αa)
k−(1+αs−αa) < 0 (19)

Likewise, the total income of the household is y = paya + ys = w + rk = 2ys, replacing with
equations under equilibrium, we get:

y = 2As
(

kαs
αa + αs

)αs ( 1− αs
2− αa − αs

)1−αs
(20)

Naturally, the level income is greater than the consumption of the good of the sector (a):
y > paca > paγ. Note that the income of the household under equilibrium, must be greater
than the level of subsistence (y > paγ) and this is a necessary but not sufficient condition
(y > paca > paγ) for sector (s) to be active.

In this economy, the share of the sectors is determined by the demand side: if the house-
hold’s income exceeds the minimum consumption threshold in the primary sector, they would
demand new goods from other sectors. In other sense, the economy has a threshold that is
constant because in equation (16), k is constant, αj and γ are parameters, and by proposition
1 this condition allows that the sector (s) is active.

4.1.2 Corner Solution

In autarky, when the income is lower than γ, all of it is expended in sector (a). Thus, ca ≤ γ,
and from equations (3) and (4), cs = 0, we have a corner solution. Formally we resume this
idea in proposition 2:

Proposition 2. If:

k ≤
(
γ

Aa

) 1
αa (21)

and equations (1) to (7) hold, then:

ca ≤ γ, and, cs = 0 (22)

then, sector (s) is not active.
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Proof. if: k ≤
(
γ
Aa

) 1
αa , then we get: Aakαa ≤ γ. So: ya ≤ γ.

In corner solution cs = 0 so ys = 0, it implies that sector (a) uses all the production fac-
tors. Thus, la = 1 and ka = k. if ca ≤ γ, then ca = w+rk

pa
, under equilibrium, using equation

(7), we have Aak
αa ≤ γ. Proposition 2 tells us that per capita income is lower than the

subsistence level, so it is not possible to demand goods from the sector (s). In this case, the
total income of the household is y = ya = w + rk and is given by:

y = Aak
αa (23)

�

4.1.3 An intermediate configuration.

Propositions 1 and 2 determine the solutions in equilibrium to have the sector (s) active (or
not). Now, let k1 be the threshold in the inequality of proposition 1 (equation (16)):

k1 =
(
γ

Aa

) 1
αa
(2− αa − αs

1− αa

) 1−αa
αa

(
αs + αa
αa

)
(24)

Equation (24) says that for any k greater than k1, sector (s) is active (k > k1). Now, let k0

be the threshold in the inequality of proposition 2 (equation (21)):

k0 =
(
γ

Aa

) 1
αa (25)

Equation (25) says that for any k lower than or equal than k0, sector (s) is not active (k ≤ k0).

Note that for any value of αa and αs, the threshold k1 is greater than the threshold k0.
So k1 > k0 and we can have economies with capital-labor ratios k between the two thresh-
olds. For those values of k, it is not established what happens with the production of the two
sectors. To avoid this problem, we impose the following assumption:

We assume that for all k such that k0 < k ≤ k1 the consumption of the necessary good is
in the subsistence level, ca = γ, and the rest of the income is dedicated to the consumption of
the good (s): cs = w + rk − paγ.
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If k0 < k ≤ k1, then cs = w + rk − paγ, and:

k =
(

γ

Aala

) 1
αa (la (αa − αs) + αs (1− αa))

αa (1− αs)
(26)

then sector (s) is active. Equation (26) is a direct result of cs = w + rk − paγ and ca = γ,
using equations (6) and (8).

Equation (26) is the condition for equilibrium in the intermediate configuration. The labor
amount la is determined by k, αa, αs, the technology Aa and γ.

As we can be seen in the results, in a closed economy, when the level of capital per capita k
exceeds a critical threshold, then in the economy sector (s) is activated. The next section will
show how this process is affected by international trade.

Now, given the results above we define the concept of structural change:

Definition 4.2. Structural Change.
If given an initial level of capital k, an increase in the capital stock generates an increase in
the ys

ya
ratio, then we say that there is a structural change.

4.2 Open economy

In this section, we consider structural transformation under an open economy. Building on
the model, we analyze how structural change and international trade are related. To simplify
the analysis, we consider two countries: the home economy and the foreign one.

We also assume that the home economy is small, so international prices are exogenous and
model the case where the home economy has a comparative advantage in the essential good.
In this context, if p∗a > p, where p∗a is the relative international price for good (a), the home
economy has incentives to produce the good (a) for its own consumption, export it, and im-
port good (s).

To analyze the context of international trade, we start from the scenario in which the home
economy is under interior solution. Then both sectors (a) and (s) are active, and both goods
are consumed. This simplification is adopted given that if the economy were in a corner so-
lution, by definition, it would not be able to participate in international trade.
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If p∗a > p then there is international trade. In this context the home economy dedicates part
of the production of good (a) for internal consumption, ca, and export xa, then ya = ca + xa.
Similarly, the production of good (s) in this trade is ys = cs −ms, where ms is the imports
made.

Given that the optimal solution of households and firms does not change, using equations
(3), (4), (7), (8) and (9) we have that the equilibrium production in the open economy for
each sector are:

ya = 2xala(1− αs)
1− αs − ls(2− αs − αa)

(27)

ys = 2msls(1− αa)
1− αs − ls(2− αs − αa)

(28)

Where the amount of work ls ends up expressing the equilibrium under an open economy
using equation (6):

ls = k(1− αa)αs
(αs − αa)

(
msAa
xaAs

) 1
(αa−αs)

[(
αa
αs

)αa (1− αa
1− αs

)1−αa
] 1
αa−αs

− αa(1− αs)
αs − αa

(29)

Notice that the derivative of ls to k is greater than zero:

∂ls
∂k

= (1− αa)αs
(αs − αa)

(
msAa
xaAs

) 1
(αa−αs)

[(
αa
αs

)αa (1− αa
1− αs

)1−αa
] 1
αa−αs

> 0 (30)

From equations (27) y (28), we obtain the production relations between the two sectors for
the open economy case:

(
ya
ys

)∗
= (1− αs)

(1− αa)
xa
ms

la
ls

(31)

Equation (31) shows that the production ratio between the two sectors in open economy is
measured by the trade ratio between exports and imports and the allocation of labor involved
in the production of each good. In particular, an increase in these ratios leads to an increase
of ya

ys
. However, in an open economy, an increase in capital per capita reduces the ratio ya

ys
.

That is, economies with higher capital per capita have a lower production ratio between the
two sectors (their structural change is more accelerated):
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∂
(
ya
ys

)
∂k

= − (1− αs)xa
(1− αa)msl2s

∂ls
∂k

< 0 (32)

From the results in the open economy, we can establish proposition 3 about the effect of the
open economy on structural change.

Proposition 3. If pa < p∗a then when the economy makes the transition from closed to open:

1. ca
cs

decreases, and

2. ya
ys

grows if the allocation of la is greater than (1−αa)ms
(1−αs)xa+(1−αa)ms .

Proof. In the case of the first item, if pa < p∗a home economy has incentives to produce and
export good (a) while import good (s). From equations (3) and (4), we get:

ca
cs

=
w+rk
2p∗a
w+rk

2
= 1
p∗a

(33)

Comparing this result with closed economy in equation (18), we have that 1
p∗a

< 1
pa

, and
therefore the relationship ca

cs
is lower in the open economy.

For the second item, let us notice that:

pa (1− αs)xa
(1− αa)ms

> 0 (34)

pa (1− αs)xa
(1− αa)ms

+ 1 > 1 (35)

Likewise, we know that by definition: la < 1. Then, if the allocation of la is such that:

1
pa(1−αs)xa
(1−αa)ms + 1

< la (36)

then, using the last two inequalities:[
pa (1− αs)xa
(1− αa)ms

+ 1
]
la > 1 (37)

In this way, we get:
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[
pa (1− αs)xa
(1− αa)ms

+ 1
]
>

1
la

(38)[
pa (1− αs)xa
(1− αa)ms

]
>

1
la
− 1 (39)[

pa (1− αs)xa
(1− αa)ms

]
>
ls
la

(40)[ (1− αs)xa
(1− αa)ms

la
ls

]
>

1
pa

(41)

from equations (18) and (31) (
ya
ys

)∗
>
ya
ys

(42)

Where
(
ya
ys

)∗
is the production ratio between the two sectors in an open economy and ya

ys
is

the production ratio in a closed economy. �

Proposition 3 clarifies that in an open economy, the home economy can consume both goods
and, in fact, the consumption of good (s) increases. Likewise, the structural change rep-
resented in relationship ya

ys
increases because the reallocation of productive factors leads to

producing more good (a) than (s).

In an open economy, structural transformation is given by international prices. As in the
traditional international trade theory, the difference between the internal and external price
determines the productive specialization in one sector and defines the terms of trade (Krug-
man et al., 2017).

In this context, international trade through international price decelerates structural trans-
formation because a country can be specialized in the production of one sector and will slowly
develop other sectors to consume another kind of goods. This result supports the conclusion
that we observe in the data analysis for low-income countries.

We can summarize the different results obtained as follows:

1. Under a closed economy, when the capital-labor ratio is low, the income level is low
and there is no demand for good (s). Home economy produces only in the sector of
subsistence goods. In that case, we have a corner solution (proposition 2).

2. Under a closed economy, when capital-labor ratio is high enough the consumption is
higher than subsistence, a structural change occurs. In that case, we have the interior
solution (propositions 1).
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3. In an open economy, when international prices are high (p∗a > pa), the economy spe-
cializes in sector (a). The home economy exports good (a) and imports good (s). The
economy reallocates the production factors to the sector in which it specializes, and this
leads to the production ratio ya

ys
being greater than in the closed economy case. On the

other hand, the ratio of consumption ca
cs

is reduced.

4. In a closed economy and an open economy, it is concluded that an increase in capital
per capita leads to a reduction in the ya

ys
ratio. Therefore, the model maintains that

developed economies have a faster structural change than developing economies.

5. Considering the above, for labor abundant economies international trade slows down
structural change but does not prevent it.

5 Conclusions

The relationship between international trade and structural change has been always present in
economic development. In recent decades, data suggest that international trade has increased
worldwide and poor countries continue with a slow process of structural change.

Exploring the data for low-income countries in the decade of sixties and the period 2010-
2017, we found the following stylized facts: (i) the share of agricultural sector is negatively
correlated with the income level. Controlling for the income level, (ii) The share of the agri-
cultural sector is positively correlated with the imports of manufactured good. (iii) The share
of the agricultural sector is positively correlated with the exports of the agricultural goods.
Thus, structural change in developing countries is affected by trade with high-income coun-
tries because it is related to the persistence of the high share of the agricultural sector.

To explain this, we present a model where structural change depends on the share of capital in
the production of each sector, the income of the household and the consumption of subsistence.

Under an open economy, international trade is given by international price that is now ex-
ogenous. If this price exceeds the internal price, the home economy specializes in agriculture
and imports manufactures. Thus, structural change becomes slower. In this case, interna-
tional price defines the whole process, however, international trade and the structural change
depends on the capital-labor ratio of the economy.

The model is compatible with the empirical results. When low-income economies increase
their capital-labor ratio, they can produce in new sectors. However, the increase in the capital-
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labor ratio and international prices allow developing countries to enter international trade,
leading them to specialize in the production of a sector, which reduces their structural change.

There are more ways to explore. The effect of structural change under the open economy
on both welfare and economic growth. On the one hand, structural change comes with an in-
crease in income and trade between countries too, thus the effect of trade on structural change
can affect income and its distribution. In the same context, the rates of economic growth vary
due to international trade and sectoral change, so observing such dynamics becomes relevant.
Finally, we can think to resolve the model let the free mobility of production factors between
countries, so this modifies the ratio capital-labor and the production possibilities are different.
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A Appendix: threshold of capital per capita in open economy

In our analysis, when the economy is closed, and sector (s) is active, the capital per capita k
is established in proposition 1, and the internal price level pa is determined by equation (14).
When the economy is opened to international trade, it is established that:

p∗a > pa (43)

p∗a >
Asα

αs
s

Aaα
αa
a

(1− αs)(1−αs)

(1− αa)(1−αa)

[( 2
αa + αs

− 1
)
k

](αs−αa)
(44)

k <

(
αa + αs

2− αa − αs

)[
p∗a
Aa
As

ααaa
ααss

(1− αa)(1−αa)

(1− αs)(1−αs)

] 1
αs−αa

(45)

As we showed before, this economy exports good (a) and imports good (s). Factors move
from sector (s) to sector (a), the production of sector (s) decreases, and the output of sector
(a) grows. As a result, the share of sector (s) in total output decreases.

From p∗a > pa in (43), we can reconsider the presence of international trade from a threshold
of capital per capita given by equation (45).
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Abstract

We present a model of structural change with four factors of production - land, physical capital,
human capital and unskilled labor - and three productive sectors - agriculture, manufactur-
ing and services. This model makes it possible to rationalize three stylized facts: (i) there is
a positive correlation between income inequality and the share of the agricultural sector, (ii)
there is a negative correlation between income inequality and the share of the manufacturing
sector, and (iii) there is a positive correlation between income inequality and the share of ser-
vices. These correlations are explained by the inequality in the endowment of factors and the
intensity with which each sector uses the different factors. In particular, the distribution of
raw is egalitarian, while there may be inequality in land ownership and human capital, for
this reason, the greater the share of sectors which are intensive in land or human capital, the
greater the inequality.

Key words: income distribution, sectors transformation, economic growth.

JEL codes: O11, O14, O41, CO2.

1 Introduction

We explore the relationship between income distribution and structural change both from

an empirical point of view and theoretically .1 First, using a panel database of 217 countries

from 1990 to 2019, we establish the correlation between the Gini coefficient and the different

income quintiles with the sectoral shares of agriculture, industry, and services. We find that

income inequality is positively correlated with the share of both agriculture and services,

and negatively correlated with the share of manufactures. Second, we provide a theoretical

model to rationalize these stylized facts. The mechanisms that explain the stylized facts are

1For the article, structural change (also referred to as sectoral change or structural transformation) is defined
as the change in production between sectors of the economy. Economic growth is associated with this phe-
nomenon when changes are observed in the shares of agriculture, manufacturing, and services within the total
product.
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the following: (i) Land is intensively used in agricultural production. Therefore, if land is

unequally distributed, the greater the share of agriculture, the greater the income share of

land and the greater the inequality. (ii) Unskilled labor is intensively used in manufactures

and, by definition, is evenly distributed. Therefore, the greater the share of manufactures,

the greater the income share of raw labor and the lower the income inequality. (iii) Human

capital is intensively used in services. Therefore, if human capital is unevenly distributed,

the greater the share of services, the greater the income share of human capital and the

greater the inequality.

We present a model of overlapping generations where there is inter-generational transmis-

sion of inequality through the accumulation of physical capital and human capital. The

richest families have greater savings capacity and, therefore, have higher levels of physi-

cal capital and human capital. In less developed economies, differences in income level are

explained mainly by differences in land ownership. Thus, landowners are richer and accu-

mulate more physical capital and more human capital. The accumulation of physical capital

causes the manufacturing sector to expand and increases the demand for unskilled labor,

thus increasing wages and the labor income share. Thus, this expansion of the manufactur-

ing sector was accompanied by a drop in inequality. Finally, given the decreasing marginal

productivity, physical capital begins to flow more strongly to the service sector, thereby in-

creasing the marginal productivity of human capital. Thus, given the unequal distribution

of human capital, inequality grows again.

There is an extensive and profound literature on the relationship between inequality and

economic growth starting from Kuznets (1955) and including Galor and Zeira (1993) and

Piketty (2014, 2015). A subset of this literature is focused on the relation between inequal-

ity and the share of the different production sectors (Mesa and Zuleta (2019), Matsuyama

(2002)). Elhini and Hammam (2021) and Ibrahim et al. (2021), from an empirical and theo-

retical point of view, have analyzed how economic growth affects both the sectoral composi-

tion of GDP and inequality. We contribute to this literature describing possible mechanisms

that explain the effects of changes in the share of productive sectors on inequality.

2 Stylized Facts and Motivation

In this section, we show some empirical regularities regarding the relationship between in-

equality and structural transformation. We obtain information about the share of agricul-

ture, manufacturing and services, as well as data on income distribution from the World

Bank Database: World Development Indicators. The database is a panel of 217 countries
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from 1990 to 2019. It is an unbalanced panel since the information is not always reported

yearly for all countries. We consider two measures of inequality: the Gini coefficient and the

share of different quintiles in total income. Also, we divide the set of countries by income

groups.

Table 1: Mean and standard deviation of Gini coefficient and income quintiles by decades.

1991-2000 2001-2010 2011-2019
Gini 42.63 38.35 36.46

(10.23) (9.116) (7.689)

Lowest quintile 5.644 6.578 6.842
(2.318) (2.099) (1.879)

Second quintile 10.00 11.08 11.57
(2.528) (2.342) (2.005)

Third quintile 14.38 15.31 15.89
(2.335) (2.095) (1.761)

Fourth quintile 21.07 21.57 22.02
(1.746) (1.377) (1.199)

Highest quintile 48.93 45.46 43.68
(8.461) (7.508) (6.258)

Observations 312 673 724
Countries 217 217 217
Mean and standard deviation in parentheses. The panel of countries is unbalanced

Table 1 reports the simple world averages and standard deviations of different inequality

indicators for the periods 1991-2000, 2001-2010 and 2011-2019. We present the analysis

by decades to summarize in a general view the pattern of the variables. Inequality mea-

sured with the Gini coefficient decreases over time, and it is because the income share of the

highest quintile decreases and the lowest, second, middle, and fourth quintile increase. This

result is accompanied by a reduction in the standard deviation, that there is a reduction in

dispersion. Thus, since 1991, inequality has been reduced within the countries because poor

people have increased their share in total income, and the wealthiest people have decreased

it.

The evolution of sector shares is in table 2 for the same period. The agricultural sector

has reduced its share in the last three decades. The share of industry slightly falls while
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the share of services grows, so there is an evident structural transformation in these years2.

The share of agricultural sector declined by 3.95% between 1991-2000 and 2001-2010. The

industry declined by 0.24%, and the services raised by 3.83% in the same period. If we com-

pare the first and the second decade of century XXI, variations were -1.56% for agriculture,

-1.13% for industry, and 2.22% for services. Then, initially, between 1991 and 2010 the de-

cline of the agricultural sector was more intense than in the industry, but in the last decade

the decline of the two sectors has similar magnitude.

Table 2: Mean and standard deviation of sector shares by decades.

1991-2000 2001-2010 2011-2019
Agriculture (% GDP) 16.28 12.33 10.77

(13.63) (12.08) (10.88)

Industry (% GDP) 26.97 26.73 25.60
(10.68) (12.94) (12.54)

Services (% GDP) 49.78 53.61 55.83
(12.41) (12.56) (13.06)

Observations 1617 1892 1898
Countries 217 217 217
Mean and standard deviation in parentheses. The panel of countries is unbalanced

From the World Bank data between the years 1990 – 2019, we get the average of Gini and the

shares of sectors for each year to obtain the world average per year on each variable. From

that, we bring the time series that are plotted in figure 1. The trend of the Gini coefficient

is down (panel A). Thus, the average inequality within countries has decreased during this

period. Panel B shows the process of structural change, in this case, the world average shares

of each economic sector: the services sector has increased its share, and the agriculture has

reduced. In the case of the industry graph, the trend is down but less accented. In the last

thirty years, the trend shows us that the inequality within each country was reduced, but

the differences between poor and rich people persist in great magnitude. On the other hand,

structural transformation consolidated the services sector by increasing its share in the GDP

above the agricultural and industry sectors.

2The sum of the shares of the three sectors is not equal to 100% because no all the economic activities are
included in the measure of the economic sectors. For more detail, see World Bank Development Indicators and
International Standard Industrial Classification ISIC.
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Figure 1: Simple world average: Gini coeficient (Panel A) and sector shares (Panel B)
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Data:World development indicators 1991-2019, shares are % of GDP.
Source: own elaboration.

2.1 Structural change and inequality: correlations.

Is the trend in inequality correlated with sectoral behavior? Dots in the scatters plots in

figure 2 are the annual average for 1990-2019, and every panel relates the Gini coefficient

with agricultural (panel A), industry (panel B) and, services (panel C). The fit line suggests a

positive correlation between inequality and agricultural and industry shares in the last three

decades. The opposite occurs with the services sector; low inequality is jointed with a more

significant share in the services sector.

The estimates corroborate that agriculture and industry sectors are positively associated with

Gini. In the case of the services, the correlation is inverse with the inequality. Further, agri-

culture and industry are correlated positively, but the service sector negatively affects the

other sectors. The level of significance in each case rejects the null hypothesis that the coef-

ficients are zero3.
3Appendix A presents the same scatter plot and correlations as in figure 2 using all the data in the sample.

The lines that fit the data have the same relationship and are significant in the correlations. Also in appendix A
are the correlation tables with the levels of significance.
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Figure 2: Gini coeficient and sector shares
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Source: own elaboration.

2.2 The effect of structural change on inequality: panel data model

These correlations, of course, do not imply causality. It is possible, for example, that as GDP

per capita increases, inequality is reduced thanks to the fact that there are more resources

to redistribute and to guarantee equal opportunities. Likewise, growth is associated with

structural change. So the observed correlations can be explained by an omitted variable:

GDP per capita. For this reason, we analyze the correlations in a panel data model control-

ling for GDP per capita. For this purpose, we use a data panel consisting of countries (i)

through time (t) for the years 1991 to 2019.

yit = β1Agriculturei,t + β2Servicesi,t + β4GDP pci,t +αi +λt +uit (1)

The dependent variable (yit) can be either the Gini coefficient or the share of the total

income for each quintile of income. Independent variables are the share of agriculture

6



(Agricultureit), and services (Servicesit). Finally, we control by the GDP per capita (GDP pcit)4.

The model includes country-fixed effects (αi) and time-fixed effects (λt). We do not include

industry share to avoid perfect collinearity. To consider the endogeneity problem, estimates

are made with instrumental variables, where the lags of the shares of the economic sectors

are the instruments.

Table 3 reports the results of the regressions. Columns 1 and 4 report the result using all the

sample data, while columns 2 and 5 are the results with low-income countries and columns

3 and 6 with high-income countries. Columns 4 to 6 correspond to the use of instrumental

variables.

Table 3: Dependent variable: Gini coefficient

(1) (2) (3) (4) (5) (6)
Agriculture 0.0245 -0.0689 0.384∗∗∗ 0.103∗∗∗ 0.0148 0.459∗∗∗

(0.82) (-1.32) (5.82) (2.99) (0.24) (5.87)

Services 0.134∗∗∗ 0.0899∗ 0.198∗∗∗ 0.193∗∗∗ 0.124∗∗ 0.270∗∗∗

(5.52) (1.84) (7.26) (6.65) (2.11) (8.16)

GDPpc 0.000181∗∗∗ -0.000000128 0.000130∗∗∗ 0.000172∗∗∗ 0.000126 0.000140∗∗∗

(5.30) (-0.00) (4.56) (4.70) (0.18) (4.58)

Time dummies Yes Yes Yes Yes Yes Yes
Observations 1566 507 1059 1539 496 1043
Countries 159 88 89 159 88 89
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Columns 1 and 4: the entire sample. Columns 2 and 5: low and lower middle countries.

Columns 3 and 6: high and upper middle countries. Columns 4 to 6: using instrumental variables

Using the entire sample of countries (columns 1 and 4), the relationship of the Gini coef-

ficient and economic sectors is positive; however, the estimator is significant and bigger in

the instrumental variables regression. For low and lower middle income countries, the share

of agriculture is not significant, but the service sector has a positive relationship with the

Gini (columns 2 and 5). In the case of high-income countries, the share of the two sectors

have a positive and significant correlation with the Gini, and the coefficient is higher for the

instrumental variables regression (columns 3 and 6).

These results can be summarized as follows: a) the increase of income shares of agricul-

4GDP per capita in constant prices of 2010 US$.
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ture and services increase inequality; b) in developing countries, this result is stronger in

the services sector than in the agricultural sector and the correlation between inequality and

the share of agriculture is not statistically significant; c) in developed countries the marginal

effect is stronger for agriculture than for services, and the magnitudes of the estimators are

larger than in low-income countries.

From the above results, there are significant correlations between Gini and sectors shares.

Why? What part of the income distribution plays an important role in these correlations?

To answer these questions, we repeat the regressions changing the dependent variable: first

with the income share of the lowest income quintile and, second, with the income share of

the highest income quintile.

Table 4: Dependent variable: Lowest income quintile

(1) (2) (3) (4) (5) (6)
Agriculture -0.0151∗∗ 0.0131 -0.121∗∗∗ -0.0370∗∗∗ -0.00710 -0.148∗∗∗

(-2.10) (1.06) (-7.72) (-4.53) (-0.50) (-8.03)

Services -0.0176∗∗∗ -0.00727 -0.0357∗∗∗ -0.0291∗∗∗ -0.00905 -0.0521∗∗∗

(-3.02) (-0.63) (-5.53) (-4.22) (-0.66) (-6.67)

GDPpc -0.0000315∗∗∗ 0.000116 -0.0000206∗∗∗ -0.0000234∗∗∗ 0.0000807 -0.0000189∗∗∗

(-3.85) (0.72) (-3.04) (-2.69) (0.50) (-2.62)

Time dummies Yes Yes Yes Yes Yes Yes
Observations 1565 507 1058 1538 496 1042
Countries 158 88 88 158 88 88
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Columns 1 and 4: the entire sample. Columns 2 and 5: low and lower middle countries.

Columns 3 and 6: high and upper middle countries. Columns 4 to 6: using instrumental variables

For the lowest income quintile (table 4) the general effect of the two sectors is negative. Thus,

increases in the share of services or agriculture are related to decreases in the income share

of the poorest. This inverse relationship is significant in high-income countries but not for

low-income countries. The signs of the coefficients and their statistical significance hold in

the case of the instrumental variables regressions.

Table 5 shows the results for the highest income quintile. For high-income countries, the

coefficients of both services and agriculture are positive and statistically significant. For

low-income countries, the coefficient of services is positive and statistically significant while
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Table 5: Dependent variable: Highest income quintile

(1) (2) (3) (4) (5) (6)
Agriculture 0.0151 -0.0530 0.274∗∗∗ 0.0733∗∗ 0.0117 0.325∗∗∗

(0.61) (-1.22) (4.86) (2.55) (0.23) (4.86)

Services 0.133∗∗∗ 0.0927∗∗ 0.183∗∗∗ 0.183∗∗∗ 0.127∗∗∗ 0.243∗∗∗

(6.54) (2.29) (7.88) (7.54) (2.60) (8.61)

GDPpc 0.000157∗∗∗ 0.000117 0.000118∗∗∗ 0.000159∗∗∗ 0.000202 0.000131∗∗∗

(5.54) (0.21) (4.82) (5.20) (0.36) (5.01)

Time dummies Yes Yes Yes Yes Yes Yes
Observations 1566 507 1059 1539 496 1043
Countries 159 88 89 159 88 89
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Columns 1 and 4: the entire sample. Columns 2 and 5: low and lower middle countries.

Columns 3 and 6: high and upper middle countries. Columns 4 to 6: using instrumental variables

the coefficient of agriculture is not significant.

Does the sectoral effect change if we consider that inequality has increased in some coun-

tries and has decreased in others? To explore this question, we classified the database into

two groups. The first corresponds to those countries that decreased the Gini coefficient dur-

ing the period studied (negative trend). The second corresponds to those countries that

increased the Gini coefficient (positive trend) 5.

From 1615 observations, 1015 cases in which inequality decreased over time, reaching 99

countries in the sample. The average Gini coefficient in this group is 40.33. On the other

hand, 600 observations corresponding to 57 countries showed an increase in their inequality

with an average of 35.15 in the Gini. The mean difference hypothesis test allows us to con-

clude with 99% confidence that the two groups have different averages.

Table 6 shows the results of the estimates using the exact specification of equation (1). Even

separating the sample by countries where there has been a decrease in inequality, agriculture

and services are related to an increase in the Gini coefficient. The effect of the relationship is

larger in the case of regression with instrumental variables (columns 3 and 4). However, the

participation of the two sectors is only significant in the case of those countries that tended

5Classification of countries according to their trend was carried out through a simple regression of the Gini
coefficient on-trend. Since not all countries had reported their Gini coefficient in two periods, the database was
shortened.
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to decrease inequality (columns 1 and 3).

Table 6: Dependent variable: Gini coefficient

(1) (2) (3) (4)
Agriculture 0.0752∗∗ 0.0104 0.115∗∗∗ 0.0554

(2.12) (0.29) (2.90) (1.29)

Services 0.145∗∗∗ 0.00961 0.186∗∗∗ 0.0482
(5.13) (0.32) (5.49) (1.39)

GDPpc 0.000161∗∗∗ -0.0000704∗ 0.000173∗∗∗ -0.000109∗∗∗

(3.61) (-1.79) (3.60) (-2.60)

Time dummies Yes Yes Yes Yes
Observations 981 578 969 563
Countries 97 55 97 55
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Columns 1 and 3: countries with negative trend

Columns 2 and 4: countries with positive trend

Columns 3 and 4: using instrumental variables

In summary, we can conclude that there is a correlation between structural change and in-

come inequality in the last thirty years. Income inequality is positively correlated to the

share of agriculture and services.

3 Literature Review

The literature on structural change and inequality can be divided in two groups: the first

one explores the effect that inequality has on structural change and, on the second, the effect

of structural change on income distribution.

The classical literature in structural change comes from Rostow (1959); Chenery (1960);

Pasinetti (1983); Chenery et al. (1986), Kuznets (1955, 1966) established that economic de-

velopment and inequality have an inverted U-shaped relation.6 More recently, Murphy et al.

(1989), Matsuyama (2002) and Mesa and Zuleta (2019) show that personal income distribu-

tion is relevant to explain the rising of new goods, industries, and sectors. In these models it

is assumed that for an individual to demand non-essential goods, she needs a critical level of

income. Thus, in a population with an average income below critical level, inequality may

6Bourguignon (2015) documented the existence of the Kuznets curve for several countries and different peri-
ods of time during the XIX and XX centuries.
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allow some individuals demand non-essential goods because of the higher income that some

individuals have. On the other hand, too much inequality stops the process prematurely

because of the incapacity of poor individuals to demand new goods.

Zweimüller (2000), Zweimüller and Brunner (2005) and, Desdoigts and Jaramillo (2020)

take up this last argument and point out the importance of the middle class for the growth

of key sectors. According to these authors, a redistribution from rich to poor people gener-

ates an expansion of the middle class that begins to demand goods from innovative sectors

and, by doing so, stimulates economic growth. Therefore, income distribution affects the

dynamic of technological change and structural transformation.

How sectoral change affects income distribution has been explored empirically. Elhini and

Hammam (2021) made a panel estimation of this causality over 43 countries in 2003-2017.

Using last squared and pooled regressions where the shares of sectors were independent

variables and the Gini coefficient the dependent variable. However, the results and conclu-

sions are that “across all countries, sector growth had no to negligible impact on inequality,”

so there is no evidence of the structural transformation on income distribution.

Ibrahim et al. (2021) revises the result of the structural change on inequality in low-income

economies in African countries. They explore the concept of the ”developer’s dilemma”

(Summer, 2017), that consists of increasing inequality while the economy grows through the

structural transformation. Using an index of structural transformation and Gini, Atkinson,

and Palama coefficients to measure inequality for 24 African countries from 2000-2014, the

relation confirms the positive effect of structural change on inequality. The magnitude of the

association depends on the growth stage: if the structural transformation is in advance case,

inequality increases more than otherwise. In this context, Andersson and Palacio Chaverra

(2016) found that income inequality is related to structural transformation if the countries

are in a phase of development where there is a transition between agricultural and industry

(dualism).

Rosés and Wolf (2021) and Dı́ez-Minguela et al. (2020) analyze the effect of economic de-

velopment on regional inequality in European countries. They use country and regional

data. The authors explore how economic development affects regional inequality through a

Kuznets relationship. The principal results are that “structural change is a significant trans-

mission mechanism of the inverted-U relationship,” and technological shocks produce these

changes in economic sectors and regions. Initially, the transition from agriculture to man-

ufacturing and services had high dispersion in income distribution. However, from 1945,
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local cities started to specialize in one sector, so the concentration of income was evident in

Europe. The different localization of skilled labor and productivity comes with an income

distribution at the regional level7.

Pi and Zhang (2018), Mihaylova and Bratoeva-Manoleva (2018) Chongvilaivan and Hur

(2019) explore the impact of structural change on wage inequality where there are differ-

ences between the intensive use of skilled and unskilled workers. The structural change, in

this case, is a process that is given exogenously. When it occurs in a sector with skilled work-

ers, the wage gap increases between skilled and unskilled workers. On the other hand, if the

structural change is in a sector of unskilled workers, the inequality is reduced between the

two kinds of workers. In general, the structural transformation led to the replacement of un-

qualified skilled workers because of increased productivity and innovations in new sectors.

This phenomenon made wage inequality increases.

4 Model of structural change, growth and inequality

In this section, we built a theoretical model that relates the sectoral change with income dis-

tribution, considering the results observed in the data and the literature review, which has

focused on empirical findings. The model seeks to close the theoretical gap that exists on

this topic.

The model has three productive sectors: agriculture, manufacturing, and services. Each

one produces a different good, and the distribution of income is subject to the factors of

production and the functional distribution of income. The agricultural sector is intensive

in land use, so if there is an unequal distribution in this sector and the participation of the

agriculture increases, then the inequality will be greater.

In the manufacturing sector, there is intensity in the use of unskilled work, which is gen-

erally distributed equally, so the greater the participation of this sector, the lower the in-

equality. Finally, in the service sector, there is intensity in the use of human capital that is

unequally distributed in the population. An increase in the service sector leads to a deterio-

ration in income distribution.
7Hao et al. (2020) explore the reduction of inequality at the regional level in China’s structural transformation

since the year 2000.
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4.1 Production

We have three productive sectors {Yt ,Xt ,Zt} where each one has Cobb-Douglas technology

with constant returns to scale, and each one of them produces a good at time t. The agri-

cultural sector (Yt) uses land T , and labor Ly,t; the manufacturing sector (Xt) uses capital

Kx,t and labor Lx,t. The services sector (Zt) uses capital Kz,t and human capital Ht. The

technology vector is {At ,Bt ,θt}. The shares of land and capital are {α < γ}. In this way, the

production function are:

Yt =AtT
αL1−α

y,t (2)

Xt =BtK
α
x,tL

1−α
x,t (3)

Zt =θtK
γ
z,tH

1−γ
t (4)

The labor supply Lt is exogenous and the total capital stock Kt at time t is:

Ly,t +Lx,t = Lt (5)

Kx,t +Kz,t = Kt (6)

For simplicity, we assume that there is free mobility of factors where wt is the price of the

labor
{
wy,t = wx,t = wt

}
, wh,t is the price of human capital, and the return on land and capital

are the same
{
rt = rT ,t = rx,t = rz,t

}
. The prices of each good are:

{
Py,t , Px,t , Pz,t

}
and we assume

that Px,t = 1. Each sector maximizes their profits, and from the first-order conditions, we

obtain the factor prices:

rt =
αYtPy,t
T

(7)

rt =
αXt
Kx,t

(8)

rt =
γZtPz,t
Kz,t

(9)

wt =
(1−α)YtPy,t

Ly,t
(10)

wt =
(1−α)Xt
Lx,t

(11)

wh,t =
(1−γ)ZtPz,t

Ht
(12)
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Equations (7), (8), and (10), (11) give us:

Py,t =
TXt
Kx,tYt

=
Ly,tXt
Lx,tYt

(13)

Lx,t
Ly,t

=
Kx,t
T

(14)

Py,t =
Bt
At

(15)

Equation (15) is relevant because it states that the relative price of good yt equals to the

productivity ratio between sector Xt and sector Yt. Thus if Bt grows faster than At, the

relative price of good Yt rises and reduces its demand. From equations (7), (8), (9) and (15)

we get Pz,t:

Pz,t =
αBtYtKz,t
γAtZtT

(16)

Pz,t =
αXtKz,t
γZtKx,t

(17)

Considering that the amount of work is exogenous, from equations (5) and (14) we have:

Lx,t =
Kx,t

T +Kx,t
Lt (18)

Ly,t =
T

T +Kx,t
Lt (19)

From equations (6) and (14) we get the capital amount:

Kt =
Lx,t
Ly,t

T +Kz,t (20)

The maximization of profits in each sector allows obtaining the relations of prices of the

goods. These results depend on the ratio of production factors, the elasticities of production

in each sector, and the technology used.

4.2 Households

For simplicity, there is a consumption function Ct that represents a composite good and

depends on Yt, Xt, Zt, where the elasticity of substitution is defined by ϕ ∈ (0,1). Aggregate

consumption Ct at any time t is:
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Ct =
[
Y
ϕ
t +Xϕt +Zϕt

] 1
ϕ (21)

The price of the composite good es one, so the optimal production solution for the composite

good implies:

Px,t
Py,t

=
(
Yt
Xt

)1−ϕ
(22)

Pz,t
Py,t

=
(
Yt
Zt

)1−ϕ
(23)

Pz,t
Px,t

=
(
Xt
Zt

)1−ϕ
(24)

The behavior of a household follows a structure of overlapping generations. In this way,

there is a young generation (g) and old generation (o). The household maximizes total utility

U considering consumption when it is young cgt , old cot+1, and the human capital ht+1 that

its descendants acquire. The restriction implies that the income for the young generation, at

moment t, comes from the sale of the factors and it equals the consumption, saving st and

human capital. In the case of the old generation, in t + 1, savings are used for consumption.

The problem of the household i = {1, ...,N } is:

maxUi = log
(
c
g
i,t

)
+ δ

[
log

(
coi,t+1

)
+µlog

(
hi,t+1

)]
(25)

s.to : wtli,t +wh,thi,t + rt
(
Ti + ki,t

)
= cgi,t + si,t + hi,t+1 (26)

si,t (1 + rt+1) 6 coi,t+1 (27)

Where δ is the discount factor and µ measures the importance of the human capital of de-

scendants in household utility.
{
li,t ,hi,t ,Ti , ki,t

}
are the labor, human capital, land, and capital

of the household i at moment t. Factor prices are given for the household
{
wt ,wh,t , rt

}
. Solv-

ing for cgi,t from equation (26) and coi,t+1 from equation (27), we substitute into the utility

function, equation (25). The first-order conditions for saving and human capital for the

following period, we have:
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coi,t+1

c
g
i,t

= δ (1 + rt+1) (28)

c
g
i,t

hi,t+1
=

1
δµ

(29)

We combine the two budget constraints and equations (28) and (29) to get the solution for

households:

c
g
i,t =

1
1 + δ (1 +µ)

[
wtli,t +wh,thi,t + rt

(
Ti + ki,t

)]
(30)

si,t = δcgi,t (31)

hi,t+1 = µδcgi,t (32)

As in the canonical model, the capital depreciates completely, so the savings are invested in

the replacement of the capital:

ki,t+1 = si,t (33)

ki,t+1 = δcgi,t (34)

Dividing equations (34) with (32) show that the relationship between capital and human

capital is constant over time, across households and, in the economy as a whole:

ki,t+1

hi,t+1
=
ki,t
hi,t

=
kj,t
hj,t

=
Kt
Ht

=
1
µ

(35)

4.3 Equilibrium

Definition 4.1 (Equilibrium). An equilibrium consists of a path of land, labor, human capi-

tal and capital stock {T ,Ly,t ,Lx,t ,Hz,t ,Kx,t ,Kz,t}∞t=0, factor prices {wt , wht , rt}∞t=0, prices of goods{
Py,t , Px,t , Pz,t

}
, such that households maximize their utility as in equations (30) to (34) and firms

maximize their profits according to (7) to (12).

Now, we know that Px,t = 1 so the equilibrium comes from the production functions of Xt
and Yt and the equations (14), (15), and (22):
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Py,t =
(
Xt
Yt

)1−ϕ
(36)

Bt
At

=

BtKαx,tL1−α
x,t

AtT αL
1−α
y,t

1−ϕ

(37)

Lx,t
Ly,t

=
(
Bt
At

) ϕ
1−ϕ

(38)

In this way, equation (18) has the following form to get Lx,t:

Lx,t =
Kx,t
T

1 + Kx,t
T

Lt =

Lx,t
Ly,t

1 + Lx,t
Ly,t

Lt (39)

Lx,t =

(
Bt
At

) ϕ
1−ϕ

1 +
(
Bt
At

) ϕ
1−ϕ
Lt (40)

In the same way, the equilibrium quantity of work for sector Yt is:

Ly,t =
1

1 +
(
Bt
At

) ϕ
1−ϕ
Lt (41)

The capital stock of sectors Xt and Zt is given from equations (14), (20) and (38):

Kx,t = T
(
Bt
At

) ϕ
1−ϕ

(42)

Kz,t = Kt − T
(
Bt
At

) ϕ
1−ϕ

(43)

Finally, we find the equilibrium price of good Zt using equations (4), (7) and (17):

Pz,t =
αBtK

α
x,tL

1−α
x,t Kz,t

γθtK
γ
z,tH

1−γ
t Kx,t

(44)

Pz,t =
αBt

γθtH
1−γ
t

(
Lx,t
Kx,t

)1−α
K

1−γ
z,t (45)

17



Replace with (40), (42) and (43) and using that from households Ht = µKt:

Pz,t =
αBt

γθt (µKt)
1−γ T 1−α

 Lt

1 +
(
Bt
At

) ϕ
1−ϕ


1−α Kt − T (

Bt
At

) ϕ
1−ϕ


1−γ

(46)

From the previous results, we obtain the equilibrium production of each sector:

Yt = AtT
α

 1

1 +
(
Bt
At

) ϕ
1−ϕ
Lt


1−α

(47)

Xt = BtT
α

(
Bt
At

) ϕ
1−ϕ(

1 +
(
Bt
At

) ϕ
1−ϕ

)1−α L
1−α
t (48)

Zt =θt

Kt − T (
Bt
At

) ϕ
1−ϕ


γ

(µKt)
1−γ (49)

The different equilibrium results show that the amounts of labor, capital and output of sec-

tors Xt, Yt and Zt depend on the relationship between their productivities At, Bt, θt.

4.4 Structural change

Once equilibrium is obtained, structural change occurs in the model when there are changes

in the productivity of each sector. Here it is relevant to mention that in the model, the

sectoral transformation is understood as the dynamic evolution from sector Yt to Xt and

from this to Zt.

Proposition 4.1 (Structural change from sector Yt to Xt). If technological progress is faster in

sectorXt than in sector Yt then output growth rate is higher in sectors Xt than in sector Yt.

Proof. In equilibrium, using equations (15), (47) and (48) we have that the relationship be-

tween sectors Xt and Yt is:

Xt
Py,tYt

=
(
Bt
At

) ϕ
1−ϕ

(50)

Differentiating respect to Bt
At

:

∂
(
Xt
Py,tYt

)
∂
(
Bt
At

) =
ϕ

1−ϕ

(
Bt
At

) ϕ
1−ϕ−1

> 0 (51)
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The result of the proposition 4.1 is relevant because means that relatively sector Xt becomes

more significant, and sector Yt loses importance. If technological change is faster in good Xt
than in good Yt, the process of structural change from Yt to Xt is explained because: (i) the

relative price py,t increases and causes a reduction in the demand of sector Yt and, (ii) there

is a reallocation of the labor factor between the two sectors (equation (38)):

∂
(
Lx,t
Lyt

)
∂
(
Bt
At

) =
ϕ

1−ϕ

(
Bt
At

) ϕ
1−ϕ−1

> 0 (52)

Proposition 4.2 (Structural change from sector Xt to Zt). If the capital stock Kt grows faster

than the growth of relative technological change Bt
At

then the the growth rate of output is higher in

sector Zt than in sector Xt.

Proof. The relative production between sector Zt and Xt is (equations (46), (49) and (48)):

Pz,tZt
Xt

=
α
γ

(
Kt − T

(
Bt
At

) ϕ
1−ϕ

)
T
(
Bt
At

) ϕ
1−ϕ

(53)

As in equilibrium
(
Kt − T

(
Bt
At

) ϕ
1−ϕ

)
=

(
Kt −Kx,t

)
and Kt > Kx,t, then (53) is positive. Rearrang-

ing:

Pz,tZt
Xt

=
α
γ

 Kt

T
(
Bt
At

) ϕ
1−ϕ
− 1

 (54)

Differentiating first for Kt and then for Bt
At

, we have:

∂
( Pz,tZt
Xt

)
∂Kt

=
α
γ

1

T
(
Bt
At

) ϕ
1−ϕ

> 0 (55)

∂
( Pz,tZt
Xt

)
∂
(
Bt
At

) = −
ϕ

1−ϕ
α
γ

Kt

T
(
Bt
At

) 1
1−ϕ

< 0 (56)

Then the effect of Kt is positive, and that of Bt
At

is negative. So the total effect in time between
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the two variables is:

∂
( Pz,tZt
Xt

)
∂t

=
α
γ

Kt

T
(
Bt
At

) ϕ
1−ϕ

 K̇tKt − ϕ

1−ϕ

˙(
Bt
At

)(
Bt
At

)
 (57)

Where K̇t is the change in capital over time, and ˙(
Bt
At

)
is the change in relative technological

progress. Therefore, a structural change occurs between sectors Xt and Zt if capital growth

is greater than relative technological growth. �

We assume that the growth rate of Bt is higher than the growth rate of At and the growth

rate of ϕ is higher than the growth rate of Bt. The proposition 4.2 establishes the structural

change that goes from sector Xt to Zt, which is given by the share of land, α, and the share

of physical capital, γ , in sector Zt. Increasing the physical capital stock of the economy up

to a certain threshold allows the sectoral shift from Xt to Zt to occur. However, the thresh-

old is subject to the relative technological change of sectors Yt and Xt. To the extent that

this technological relationship increases and the capital of the economy increases, sectoral

change occurs.

Above, in section 2, when reviewing the data, it was clear that the structural transforma-

tion process is a stylized and irreversible fact typical of economies when they develop. Table

2 and figure 1 in panel B show this fact between agriculture, industry, and services. Our

model captures this empirical evidence.

From the model, the transition between sectors is driven by the relative productivity that

sectors Yt and Xt initially have: the increase in Bt
At

leads from the agricultural to the indus-

trial sector, and the magnitude of this change increases when the elasticity of substitution,

ϕ, among goods is higher.

According to the model, the structural transformation of the industrial sector to services

is determined by the increase in technological change Bt
At

and the increase in the economy’s

capital stock Kt. The step between sectors, in this case, requires that the relative technolog-

ical change, given the elasticity of replacement between goods, is greater than the capital

stock.

4.5 Structural change and inequality

Taking into account the equilibrium results of the model and the conditions under which

the sectoral change occurs, we study the effect on income distribution in this section. From
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the budget restriction presented in equation (26), we obtain the household’s equilibrium

income, Ii,t:

Ii,t = wtli,t +wh,thi,t + rtTi + rtki,t (58)

We replace the prices wt, wh,t, and rt with the equilibrium conditions given in (7), (8), (11),

and (12):

Ii,t =
(

(1−α)Xt
Lx,t

)
li,t +

(
(1−γ)ZtPz,t

Ht

)
hi,t +

(
αYtPy,t
T

)
Ti +

(
γZtPz,t
Kz,t

)
ki,t (59)

Equation (59) represents the income of household i at time t where it depends on the fac-

torial endowment of the household. Now, the income inequality is found by differentiating

the income between household i and household j:

Ii,t − Ij,t =
(

(1−α)Xt
Lx,t

)(
li,t − lj,t

)
+
(

(1−γ)ZtPz,t
Ht

)(
hi,t − hj,t

)
+
(
αYtPy,t
T

)(
Ti − Tj

)
+
(
γZtPz,t
Kz,t

)(
ki,t − kj,t

)
(60)

Income differences between households depend on differences in the endowments of labor,

capital, human capital, and land. Therefore, we compute the effect of a change in the pro-

ductive sectors:

∂
(
Ii,t − Ij,t

)
∂
(
YtPy,t

) =
α
T

(
Ti − Tj

)
(61)

∂
(
Ii,t − Ij,t

)
∂Xt

=
1−α
Lx,t

(
li,t − lj,t

)
(62)

∂
(
Ii,t − Ij,t

)
∂
(
ZtPz,t

) =
(1−γ)
Ht

(
hi,t − hj,t

)
+
γ

Kz,t

(
ki,t − kj,t

)
(63)

In the model, inequality is produced by differences in agents’ endowments of factors of pro-

duction. However, the increase or reduction of inequality is subject to the changes that occur

in the economic sectors. As shown in the previous section, these changes in productivity pro-

mote sectoral change.

The stylized facts from the data show a positive correlation between the agricultural sec-
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tor and inequality. In the model, the agricultural sector is land-intensive, and the inequality

in this factor causes an increase in income inequality if there is an increase in the agricul-

tural sector (equation (61)).

In the case of the industrial or manufacturing sector, this sector uses unskilled labor, and

its growth produces more income inequality if there is an increase in the manufacturing

sector (equation (63)). However, as mentioned before, unskilled labor is equally distributed

and therefore the reduction in inequality of this factor generates a smaller effect on total

inequality.

Finally, inequalities in physical and human capital, the productive factors of the services

sector, affect income inequality when these endowments differ between individuals. This

double effect explains the stylized fact that the service sector is associated with higher in-

equality.

5 Conclusions

This article provides a relationship between structural change and income inequality. Us-

ing information from the World Bank between 1990 and 2019 for 217 countries, we provide

evidence of the process of structural change between agriculture, industry, and the service

sector. We also show a positive correlation between the share of agriculture and the Gini

coefficient, a negative correlation between the share of industry and the Gini coefficient, and

a positive correlation between the share of the services sector and the Gini coefficient. These

results are especially significant for low-income countries.

Given the above evidence, we present a model with three productive sectors, three pro-

ductive factors and exogenous technological change. Structural change is driven by techno-

logical progress, that is, the model one of supply side structural change.

The effect that structural transformation has on income inequality depends on the distri-

bution of factors ownership. Land is unevenly distributed and, for this reason, the higher

the share of agriculture the higher the income inequality. Similarly, if human capital is un-

equally distributed, the higher the share of services the higher the income inequality. Finally,

given that unskilled labor is perfectly distributed so the higher the share of sectors which

are intensive in unskilled labor the lower the inequality. Agriculture and manufacturing use

unskilled labor. In manufacturing unskilled labor and physical capital are complements and

as this sector grows more capital flows to the sector so the marginal productivity of unskilled
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labor grows. For this reason, there is a negative correlation between the share of manufac-

turing and income inequality.

Some economic policy implications follow from the model: (i) In low-income economies,

where the share of the agricultural sector is large, a land redistribution policy can signifi-

cantly reduce income inequality. (ii) In developed economies, guaranteeing access to quality

education for the entire population reduces income inequality. (iii) In middle and high in-

come economies, a macro policy that avoids accelerated deindustrialization can help reduce

inequality.
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A Scatter plot and correlations of Gini coefficients and sector shares

Figure 3 is the scatter plot (with the regression line), table 7 and 8 is the correlation coeffi-

cient that uses all the data in the sample. The relation between inequality and sector shares

has the same trend and signs of correlation that are showed in figure 2 and table 8.

Figure 3: Gini coeficient and sector shares
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Source: own elaboration.
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Table 7: The correlation coefficient between Gini and sectors share (1990-2019).

Gini Agriculture Industry Services
Gini 1

Agriculture 0.177∗∗∗ 1
(0.000)

Industry 0.0957∗∗∗ -0.127∗∗∗ 1
(0.000) (0.000)

Services -0.123∗∗∗ -0.681∗∗∗ -0.529∗∗∗ 1
(0.000) (0.000) (0.000)

p-values in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 8: The correlation coefficient between the world average of Gini and sectors share
(1990-2019).

Gini Agriculture Industry Services
Gini 1

Agriculture 0.761∗∗∗ 1
(0.000)

Industry 0.314∗ 0.594∗∗∗ 1
(0.097) (0.001)

Services -0.743∗∗∗ -0.970∗∗∗ -0.743∗∗∗ 1
(0.000) (0.000) (0.000)

p-values in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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