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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. Suppose the income elasticity of demand changes with the income level and
is different for different goods. In that case, a change in income distribution af-
fects the demand for other 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 papers'.

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.

'Rostow (1959), Chenery (1960) and Kuznets (1966) provided the first contributions on growth and
structural change. See Pasinetti (1983), Chenery et al. (1986), Acemoglu (2008), Herrendorf et al.
(2014), Kruger (2008) among others.
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The literature on structural change can be divided into two groups: demand-
driven and supply-driven structural change. In demand-driven models, the in-
crease in income allows people to overcome a subsistence consumption of agri-
cultural 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 consumption of agricultural
goods’.

In supply-driven models, the reallocation of factors occurs because of sectoral
differences in the productivity of factors or different rates of technological change.
Economic growth comes with a change in the relative abundance of factors, sec-
tors where reproducible factors are used more intensely to grow faster than sec-
tors where not reproducible factors are used less intensively’.

Alvarez-Cuadrado & Poschke (2011) studied the two perspectives on structur-
al change for 12 countries during the 19™ and 20" centuries and found that the
demand effect explains the structural change to the First World War. The supply
effect explains Post-World War II structural change. Then, they conclude that in
the first stage of a structural change, the demand side effect is relevant because it
drives and pulls the process. In the same way, Swiecki (2017) confirms the im-
portance of structural change mechanisms as sector-biased technological 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) referred to the importance of inequality and its effects on structural
change but did not model the causal relation®. This paper helps to fill this gap in
the literature.

In this context, Matsuyama (2002) studied the appearance of new goods and
markets from the increase of both incomes of households and productivity of
the firm. The main purpose of this paper is to explain product cycles and un-
derstand how during the XX century, new goods started to be consumed by
high-income households and, progressively, low-income agents consumed these
goods.

The productivity of new goods grows 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 product cycle is
stopped, and from another side, high equality leads to a poverty trap. So the con-
clusion is that the income distribution needs to be distributed in specific ways
(Matsuyama, 2002).

*Kongsamut et al. (2001), Foellmi & Zweimuller (2002), and Buera & Kaboski (2009, 2012), Mat-
suyama (2002), among others, provide demand-driven models of structural change.
*Acemoglu and Guerrieri (2008) and Zuleta & Young (2013) among others, provide supply-driven

models of structural change.

“There 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 in-
come distribution and structural change.
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Similarly, Wang (2019), in a dynamic equilibrium model, analytically dis-
cusses the industrialization 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 & Bratoe-
va-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. Wang, in a dynamic-equilibrium mod-
el, analytically discusses the industrialization process from rural income distri-
bution. The relation between the two concepts is closed by the effect on the de-
mand that income causes to produce high productivity goods.

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 be-
cause of migration policy changes that China had in 2000-2015.

In our model, structural change is demand-driven. There are two sectors of
production. The first sector produces necessary goods (subsistence sector), and
the second sector produces goods that are not necessary (non-subsistence sec-
tor). 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
consume non-subsistence goods. Once the critical level of income has been ex-
ceeded, as the income increases, the consumption of non-subsistence goods grows
faster than the consumption of subsistence goods. In these circumstances, 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 of 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 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 struc-
tural change on income distribution®. We explore the inverse causal effect. In
this section, we show that, for middle-income and developing countries, there is
a negative relation between the Gini coefficient and the share of agriculture. For
developed economies countries, there is a positive relation between the Gini

coefficient and the share of agriculture.

*Some 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. (2010),
Dennis & Iscan (2009).
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Figure 1 and Figure 2 plot the shares of agriculture and services and the Gini
coefficient. The data correspond to different countries in 1992, 2002, and 2012
and the source is the World Bank database. In the case of agriculture, there is a

negative correlation between inequality and the share of agriculture for low and

middle-income countries. For high-income countries, this correlation is positive.

The relation is the opposite for services: low and middle-income countries show
a positive correlation between the share of services and inequality. For high-income

countries, the correlation between the share of services and the Gini coefficient

is negative.
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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.)
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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.)
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Table 1 presents a set of regressions that shows that these correlations are sta-
tistically significant. The data correspond to an unbalanced panel of countries in
the periods mentioned above. In the first two columns, the dependent variable is
the share of agriculture in GDP. For low and middle-income countries, the cor-
relation is negative and significantly different from zero. For high-income coun-
tries, the correlation is negative but not significantly 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 a relation between the level of inequality and the structural
composition of GDP in medium and low-income countries. In other words, Ta-
ble 1 provides evidence that supports the main prediction of the theoretical
model that we present in the next section.

The causality between structural change and income distribution can be two-
fold. 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 dis-
tribution of income affects the demand for goods produced by each sector diffe-
rently. However, this section aims to motivate the model and not solve the cau-
sality issue.

3. Model of Structural Change and Income Inequality

The structure of the model follows the traditional analytical framework of sec-
toral change models but including heterogeneous agents. There are two sectors,
jefa, s} , each one produces one good, and there is only one factor of produc-
tion. Agents own the productive factor and shares of the firms, and they may

differ in endowments and, consequently, income levels.

3.1. Consumers

Any individual 7 maximizes a logarithmic utility function:

Table 1. Regressions of sectors share on Gini®.

Dependent variable

Table Head Agriculture Agriculture Services Services
(low and (High i ) (low and (high )
igh income igh income
middle income) & middle 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
B8P per cap (~6.64) (~0.68) (432) 0.37)
Constant 163.7%* 27.38 —81.07** 10.51
(7.13) (0.85) (-2.65) (0.09)
Observations 106 37 106 37

a. ¢ statistics in parentheses. *p < 0.10, **p < 0.05. Panel data—Fixed effects estimation. Source data: World
Bank—World development indicators.

DOI: 10.4236/tel.2021.113026

395 Theoretical Economics Letters


https://doi.org/10.4236/tel.2021.113026

C. A. Mesa, H. Zuleta

U ={ui (Cai'Csi) If Cai >7/a (1)
ui (Cai) If Cai < 7a
where:
ui(cai’csi)zlog(cai_ya)-’_log(csi+7s) (2)

C, is the consumption of good a, y, >0, is the subsistence level of con-

sumption, C; is the consumption of good s and the parameter y, >0 guar-

si
antees that good sis not essential, so, the marginal utility of c; is finite even if
C; =0. In general, utility is an increasing function of consumption. However,
when the consumption of good a is equal or lower than the subsistence level,
C,; <7,, the agent only derives utility from the consumption of the essential
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 c, converges to y, from
above.

Every individual has an initial endowment of the productive factor I, >0 and
owns a share 6, of the firms. The sum of the production factor of the individu-
als is equal to the total amount of the factor, Z?Ji =L and, the economy is
closed, so the domestic agents are the only owners of the firms Zin:l@i =1. For
simplicity, we assume that the productive factor and the ownership of the firm
are distributed in the same way, |, =6,L.

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 p, >0 is the rela-

tive price of good s. Consequently, the budgetary restriction for the individual is:
6,(WL+ (7, +7,))=Cy + PyCq (3)
where 7z, and 7, are the benefits obtained in sectors aand srespectively.
Therefore, the problem of the consumer is the following:

maxu, (C,,Cy) St 6 (WL+ (7, +7,))=c, + PiCy (4)

Cai :Csi

From the first-order conditions, it yields:

ei[wL+(ﬂa+”s)]+ﬁ+7Sp5} (5)

Cy = min{@i (WL+(”a 7 ))’

2 2
6| wL
csi:max{o, [ +(”a+”5)]—7—a—£} ©)
2p, 2p, 2
p, = maX[O,MJ (7)
Csi+7/s

According to Equations (5) and (6), the consumption of the two goods de-
pends on the agents' income. Equation (7) shows the willingness to pay for good
s, if the consumption of good a is equal or lower than y,, (C, <, ), then agent
1is not willing to pay for good s.

From Equations (5), (6), and (7), it follows that an individual 7 does not con-
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sume good sunless her income is above a critical level
6,[WL+(7, +7,)]>(7.+7:P,). Now, in the interior solution, when the pre-
vious inequality holds, Equations (5) and (6) imply that the income elasticity for

C, is less than one, while the income elasticity for c; is greater than 1. This

ai
result is relevant because it reflects that when income levels increase, sector s

grows faster than a4, leading to structural change.

3.2. Firms

The production functions are:
Y,=AL% and Y, =AL" (8)

where Y, is the production in the sector aand Y, the production in the sector
s. L,20 and L, >0 are the amounts of factors used in each sector. We also
assume perfect mobility of factors and full employmentso L, +L, =L, where L
is the total amount of the factor in the economy.

The parameters A, and A, are constant and represent the productivity. For
simplicity, we assume that the parameter « , is the same in the two sectors. We
also assume, decreasing returns to scale, o <1.

Firms maximize profits z;,
max 7z, = p.Y, —wL, = A L7 —wL, )
mLaX 7o = PY —wh, = p A LS —wi (10)

From the first-order conditions, it follows that:
1 1
L, = max (ﬁjw ,L¢ and L =max (%jla L (11)
w w

So, in the interior solution:

1

5:( ah, ) 1)
LS a'A‘S pS

-4

a
We assume full employment, L, +L, =L, so Equation (11) implies,

1 1 1-a
[ @ap e r(any ”
L
Combining Equations (11) and (14) it yields:
L, = (apf P.) —Land L, = (alAa)g —L (15
(aAp )i +(aA, Jie (aAp )i +(aA, )i«

Replacing Equation (15) in Equation (8):
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e AASIE gy o ALARIE
(@A p e (A e (@A D) (A |

a

(16)

Finally:

Y, iﬁ i%
w6

From Equations (11) to (17) it follows that, in the corner solution, the relative
price of good s is zero, p, =0, the factor of production is entirely devoted to
sector a, Y, = A/L“, and wages and benefits are given by w=aA L*" and
7, =(1-a)AL".

Proposition 1: Given A,, A , and L; in the interior solution, the equili-
brium price p, and the allocation oflabor is such that. A L* < A LS + p A LS

Proof:

1) If there is a corner solution, then p,=0, L =0, L, =L and
AL =AL%.

2) If there is an interior solution, then L>L, so, L“*<L%". Multiplying
both sides for AL, yields AL* <ALLY", using L, +L =L, then we have
AL <ALH(L +L).

3) Rearranging, A L“ <A L%+ A L“'L,; multiplying and dividing the last

l-a
L
term by ALY, AaLaSAaLZ+%(L_Sj AL,

a

1-a
L

4) Finally, replacing p, = %(L_Sj ,vields A L* <A L%+ p,ALS.
a

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, and de-
pending on their initial endowments, can consume or not good s.

Equilibrium.

An allocation of factors [L,,L,], a vector of prices [p,,W| and a vector of
consumption [Cy,Cq ]in:1 such that. firms in each productive sector [a,s]
maximize their benefits [ﬂ'a , 72'5] given the total supply of productive factor L
and allocations of productive factor [li ]in=1 (in such a way that satisfies Equa-
tions (8) fo (17)), and individuals maximize utility subject to the budget restric-
tion and their initial endowment of productive factor [|i ]inzl .

Equilibrium without inequatlity.

Considering a situation in which there is perfect income distribution, from
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Equations (7) and (13) for any agent j it holds:

_ Cai ~7a _i il_a
S

a
Therefore, if c; <y, the L, =0.Equation (18) is the relative price of sector
sunder equilibrium of households and firms.
Now, given that ¢, =cC,,, from Equation (7) it follows that the total con-

sumption of sectors 2 and sis given by:

WL+ 7, + 7,

C. 5 +(7a+7.Ps) (19)
C. - max Qﬂhiz:zg_Gz+nJ (20)
2ps pS

Since there is no investment in this economy, total consumption is equal to
total output: C, =Y, and C, =Y,. Similarly, from Equations (8) to (16) it fol-
lows that wL+ 7, + 7, = AL + p,AL; . Therefore, we can rewrite Equations
(19) and (20):

L2 LY
%LZ=%+(A+7SDS) (21)
’ AL+ p AL Va J
L“ =max{0, 22 PR [T (22)
A { 2p, Ps
Andsolvefor L, and Lg:
1
P 2 |
La= - IA%LZ-FZ}/S +_7/a:| (23)
|:Aa< ) A
1
L, = max O,[&—i[ﬁﬂgﬂa (24)
Aps AP

Now, since in an economy without inequality L =1 +1, and | =I,, exists a

critical level for factors that we defineas L and | such that:

1o Ya
_ |2 A
L:{—ya} and | :—{—}/a} (25)
A 2L A
Proposition2: L>L isa necessary and sufficient condition for the inte-
rior solution.
Proof:

DIf L< {éya}a then L, < {éya}a and Equation (23) cannot hold un-

less p, <0. However, from Equation (7) it follows that in the interior solution
1

2 " s N .
p, > 0. Therefore, L > {— ;/a} is a necessary condition for interior solution.
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1o
2
2)If L> {E 73} then p, >0 and L, >0 so sector s is active: from Eq-

1o
uations (21) and (24) it follows that if p, >0 then L, >0.If L> {é }/a:|

then from Equation (23) and from L=L,+L , it follows if L =0 then
2 T 2 T
L, > {E ;/a} . However, if L, > {E ;/a} then C, >2y, and c; >7,, so

p, >0 and from Equation (18) L, cannotbe0, so L, >0.

1
2
3) From the last items, it follows that if L >{E7a} , then p, >0 and

) o
L, > 0. Therefore, L > {E 74 is a sufficient condition for interior solution.

The expression L > L shows that when the total income or total consump-
tion of the sector a is greater than the level of essential consumption for life
(A L" >2y,) sector s is active. In this way, when L > L or |, >T sector sis
active, and the economy has structural change.

Equilibrium with inequatlity.

1o
Case 1: EZL>{%} » 6,>6,.

1o
2
From case 1 it is clear that if L < {E }/a} and there is no inequality; then

there is no production 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 subsis-

tence level.
1o
Proposition 3: if L>L> {ﬁ} ,and 6, > Ja_ , then ¢y >0.
A AL

Proof:
1) From proposition 1, if Ql[AaL“] >y, then Hl[AdL‘; + pS&L’;’J >, .
Ya
[AL:+pAL ]
6 [WL+7ra+7rs] Ve Vs

+
2) In equilibrium ¢; = ——————-2--=2 s0,if 6 > M
2p, 2p, 2 [WL+7ra+7zs]

Va

and 6 > Ya
[AL] 1

[WL+7, + 7]

Therefore, if & > then 6, >

then ¢y >0.

a a ’
a a

1o 1o
3) If LS{&} , then Lag{y—a} cand 22 >1, 50 6 <—22 . There-
A, A A A

e
fore, L> {7_a:| is a necessary condition for sector sto be active.
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According to proposition 3, in an egalitarian economy where sector s is not
active, a redistribution of wealth (an increase in inequality) may lead to an acti-
vation of sector s°.

Case2: L>L, 6,>6,.

1o
2
From case 1 it is clear that if L > {E 74 and there is no inequality, then

there is a production of good s, and both agents consume good s. However, if
there is inequality, then one agent may not consume good s. In particular, sup-
pose that agent 2 owns less than half of the available factors, so her income is
insufficient to consume more than the subsistence level.

Vs Ya

[AL] [AL]

The proof is straightforward. If the income of the individual 2 does not over-

Proposition4: If L>L, 6, < and 6, < then ¢, =0.

come 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 con-
sumption of good s for the poor agent and 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.

4. Conclusion

We explore the relationship 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 perfect income distribution, but in-
come 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 the subsistence good and 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 dis-
tribution of income has a negative effect on structural change, although for the
countries 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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Y Y
Not also, if L< {%} ,then AL*<y and AL <y,. Therefore, if L< {%} ,then C, <y,

for i=12.
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