Chapter 3
Urban Unemployment and Urban—Rural
Migration

Tohru Naito

3.1 Introduction

In Chap. 1, we consider the mechanism of regional agglomeration and dispersion
with core—periphery model constructed by Ottaviano, Tabuchi, and Thisse [5]. This
model is an extremely powerful model to explain how regional agglomeration and
dispersion occur endogenously under the influence of economic activities. Because
we assumed that full employment was established in Chap.1, we did not take
account of unemployment in the model. However, unemployment is an extremely
important issue to be resolved in many countries regardless of developing countries
or developed countries. Some developing countries experience urban unemployment
during economic development.

Recently China has played the role of the “World’s Factory” and has also
achieved rapid economic growth, becoming a country with economic power. The
Chinese government has strictly classified types of households as urban or rural
laborer attributable to “domiciliary register registration regulations” established
in 1958. The government prohibited rural laborers without domiciliary register
to migrate from rural areas to urban areas. In the 1990s, these migrant rural
laborers played the role of workers to support China’s manufacturing and export
industry. Consequently, the Chinese economy experienced rapid economic growth
and recorded the second highest GDP in the world. However, in China, regional
disparity came to be actualized with economic growth. China also faces some
severe social issues, which other developed countries have already experienced,
such as environmental issues, unemployment, and social security. As explained in
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Fig. 3.1 Urban unemployment and the urban unemployment rate in China (Source: http://www.
meti.go.jp/report/tsuhaku2005/2005honbun)

Chap. 1, the Chinese government introduced market mechanisms into the Chinese
economy in the 1980s. Then, the Chinese economy achieved rapid economic
growth. Regarding Chinese economic policies, the central government in China
put east coast regions before other regions. Consequently, economic disparity
occurred. This differential gave rural people a stark incentive to migrate from rural
areas to urban areas. Figure 3.1 describes urban unemployment and the urban
unemployment rate during 1993-2003. As one might understand from Fig.3.1,
the urban unemployment rate including layoffs, worsened in the latter half of
the 1990s. Particularly, unemployment is a severe issue irrespective of where it
occurs. Many economists have been interested in unemployment problems and have
sought prescriptions for its improvement. Herein, we present a dualistic economy
model in which sectors of two kinds exist attributable to different wage systems
in the economy. Lewis [3] conducts pioneering studies of dualistic economy issues.
Because Lewis [3] assumes that an unlimited labor supply is available at subsistence
wage, he does not describe a mechanism for urban unemployment.

Harris and Todaro [2] conceive a mechanism by which urban unemployment
occurred endogenously in the framework of a dualistic economy. The economic
model constructed in the study, called the Harris and Todaro model, is as important
to studies in this area as that by Lewis [3] is for development economics. Many
economists have extended Harris and Todaro model from various viewpoints. For
example, although Harris and Todaro [2] regard capital as the fixed specific capital
in each sector, Corden and Findlay [1] relax this assumption, and analyze a model
with free mobility of capital between the urban area and the rural area. Although
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Corden and Findlay [1] are not explicit about the stability of equilibrium, Neary [4]
refers to the stability of equilibrium in the Corden and Findlay model.

We overview Harris and Todaro [2] to describe a dualistic economy and to
explain urban unemployment endogenously. The model presented in this chapter
is applied in the models of Chaps. 10 and 14. In next section, we refer to Harris and
Todaro [2] as a basic dualistic economy model. Section 3.3 derives equilibrium of
model and analyzes the effects of some parameters on equilibrium using compara-
tive statics. In Sect. 3.4, some policy parameters are introduced into the model; we
consider the effects of some economic policies on the urban unemployment rate and
other endogenous variables. Finally we conclude the analysis of this chapter.

3.2 The Model

We consider a dualistic economy model constructed by Harris and Todaro [2]. The
dualistic economy in this section consists of urban and rural areas.' The population
in this economy is denoted by L. Although a manufactured goods sector is located
in the urban area, an agricultural goods sector is located in the rural area. Now X
and Y respectively denote the manufactured goods sector and the agricultural sector.
We assume that the urban wage is fixed above the labor market-clearing level, as do
Harris and Todaro [2], and that it has downward rigidity attributable to the minimum
wage system, and so on. Particularly, let wy represent the minimum wage in the
urban area, which is higher than the rural wage.

Here we normalize the price of agricultural goods to one because we deal with
the agricultural goods as numeraire. Presuming that this economy is a small open
economy, then the price of manufactured goods is given exogenously.> Moreover,
we consider that both sectors face a competitive market.

3.2.1 Production

Because we assume a small open economy, we define p as the price of manufactured
goods. Similarly to Harris and Todaro [2], both sectors require labor and capital as
inputs for production. Although labor is mobile between the urban area and rural
area, capital is immobile between them. We regard the capital used in each sector as
a sector-specific input.

! Although we often use “area” and “region” in this chapter, we do not distinguish “area” from
“region” strictly. However, we strictly distinguish “urban” from “rural.”

2We assume a small open economy for simplification in this section though the price of agricultural
goods in Harris and Todaro [2] is determined endogenously.
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Manufactured Goods Sector

Manufactured goods are produced in the urban area. They require two factors to
produce the manufactured goods: labor and capital. Following Harris and Todaro
[2], we also deal with capital as fixed input. Consequently, the manufactured goods
sector determines only labor input to maximize their profit. Here we define the
production function of manufactured goods as follows.

X = X(Ly, Kx), 3.1

Therein, Ly and Kx respectively indicate the amount of labor input and fixed
capital input into the manufactured goods production. We assume that the marginal
product of labor and capital is positive® and that the production function is concave,
continuous, and differentiable, i.e.,

X—8X>O Xk = aX>O X —82X<0 X —82X<0
L_aLX ) K_Z)I_{X ) LL—aL)z( ) KK—aI—()Z(

The manufactured goods market is competitive, and the price of manufactured goods
is denoted by p. Consequently, the first order condition with respect to labor is
given by

pXp—wx =0 (3.2)

Agricultural Goods Sector

Next we consider the behavior of the agricultural goods sector. Whereas the
manufactured goods are produced in the urban area, the agricultural goods are
produced in the rural area, and also require two kinds of input factors for production
as does the manufactured goods sector. Because the agricultural goods sector
also deals with sector-specific capital as fixed input, an agricultural goods sector
determines only labor input. Consequently, the production function of agricultural
goods sector is given as

Y = Y(Ly,Ky). (3.3)

where Ly and Ky respectively denote labor input and fixed capital input of the
agricultural goods sector.

Y—8Y>0 Y —8Y>0 Y, —82Y<0Y —82Y<0
L_8Ly , K_BI_(Y , LL—aL%/ »KK—aI—{)Z/

3Note that Ky is constant because Ky denotes fixed capital input.
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Because the price of agricultural goods is normalized, the first-order condition to
maximize the profit of agricultural goods sector is the following.

YL — Wy = O, (34)

Therein, wy is the wage in the rural area. Finally we assume that the following
inequality helds in both production functions.

X1 Xgx — XixXgr > 0 (3.5)

Yi Yk — YixYxr > 0 (3.6)

3.2.2 Households

We refer to the behavior of households in the economy presented in this chapter.
Particularly, index X, U, and Y respectively signify households employed in
the manufactured goods sector, households unemployed in the urban area, and
households employed in the agricultural goods sector. All households have common
preferences and the same utility function. Let U; represent the utility function of
household i(= X, Y, U). We define the following quasi-linear utility function of
household i.

Ui(Cx, Cy) = u(Cy) + Cy (3.7)

Therein, Cé( and C’} respectively denote consumption of manufactured goods
and agricultural goods. Moreover, the property of sub-utility function u(Cé()
satisfies ' > 0, and ¥’ < 0. The budget constraint of each household is
given by

w; + I = pCi + Ci, (3.8)

where w; and [ respectively represent the wage income of household i and a lump
sum redistribution.* Maximizing (3.7) subject to (3.8), we derive the indirect utility
function V;(p, w;). Here, no income effect is attributable to (3.7). Consequently, the
difference among households depends on the wage income. The minimum wage

“Household U does not earn wage income because household U is not employed by the
manufactured goods sector. Consequently, wy is equal to zero. Moreover, although Harris and
Todaro [2] consider no redistribution, we assume that the government redistributes the profits of
both sectors for households. Therefore, unemployed households can buy both goods to maintain
their lives.
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with downward rigidity in the urban area is higher than the rural wage. Here we
define A as the urban unemployment rate.

Ly

A -
Lx + Ly

(3.9)

Nobody has incentive to move to the other region because the expected wage in
urban area is equal to the wage in rural area in equilibrium. Therefore, the migration
equilibrium condition is given as

(I=wx = wy (3.10)

Presuming that population in the economy is given by L, the population constraint
is the following.

Ly+Ly+Ly=1L (3.11)
Combining (3.9) with (3.11), we rewrite the population constraint as follows.

Ly + (1= X)Ly = (1 - AL (3.12)

3.3 Equilibrium and Comparative Statics

3.3.1 Egquilibrium

We explained the behaviors of production sectors and households and derived some
equilibrium conditions in the previous section. Ly, Ly, Ly, and A are determined by
the system comprising (3.2), (3.4), (3.9), and (3.12). Arranging these conditions, the
system in our model is described using the following three equations:

PX, = iy (3.13)
Yo = (1 — A)wy (3.14)
Ly + (1= X)Ly = (1 - AL 3.15)

We describe the equilibrium of this system in Fig. 3.2. The horizontal axis shows
the population in this economy. The vertical axis shows wages in each region. The
value of marginal products of manufactured goods sector is the decreasing function
with respect to labor. Without the downward rigidity of wage, the equilibrium wage
is determined by w*, in which the value of marginal products of manufactured
goods sector is equal to the marginal products of the agricultural goods sector. The
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Fig. 3.2 Equilibrium in Harris and Todaro model

employment of the urban area and the rural area are given respectively as OxB and
BOy. No urban unemployment exists under these circumstances.

However, urban employment is described by OxA because we assume that the
wage in the urban area has downward rigidity and that it is fixed on wx. The marginal
products of agricultural goods are also the decreasing function with respect to labor.
Next we define the following function ¢ to derive equilibrium under the Harris and
Todaro model.

Lywy

¢ Lx + Ly

(3.16)

Because Ly is constant because of the downward rigidity of wages, ¢ is the
decreasing function with respect to Ly. Migration equilibrium is achieved at point
C, in which the expected wage in urban area is equal to the marginal product of the
agricultural goods sector. Consequently, wy becomes an equilibrium wage in rural
area. Although labor in urban area is described by OxC in Fig. 3.2, urban employ-
ment is given as OxA. Consequently, urban unemployment is described by AC.

3.3.2 Comparative Statics

Next we consider comparative statics given by the system described above. Differ-
entiating (3.13)—(3.15) completely and expressing them with the matrix, they are as
follows.
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pXu 0 0 Ly —X; dp
1 1=AL—Ly) \ 2 (1—A)dL

If |A| is defined as the determinant of coefficient matrix in (3.17), then |A] is
given as

|A| = PXLLYLL(L — Ly) —[JXLL(l — A)V_Vx > 0 (318)

We analyze the effect of each exogenous variables on endogenous variables,
which are Ly, Ly, and A. First, we consider the effect of manufactured goods
prices on each endogenous variables in equilibrium. Results of comparative statics
by consideration of (3.17), (3.18), and by Cramer’s formula show the effect of
manufactured goods prices on each endogenous variable as

Ly _ —X1Yu(L—L,) + X, (1 = A)ivg

>0 (3.19)
dp |Al
dLy =X
Cr _ WX (3.20)
dp |A]
A —X.Y
R N (3.21)
dp |A]

From comparative statics from (3.19)—(3.21), the increase of manufactured goods
price is known to aggravate the urban unemployment rate, although it increases
employment in the manufactured goods sector. For the urban unemployment rate,
we derive the following theorem.

Theorem 3.1. The increase of manufactured goods price aggravates the urban
unemployment rate although it increases urban employment.

Second, we consider the effect of total population in the economy on endogenous
variables, which are Ly, Ly, and A. Using Cramer’s formula to (3.17) and (3.18),
we derive the following results of comparative statics, which show the effects of
population L on Ly, Ly, and A.

dLy 0
2= =0 3.22
L~ |2] (3:22)
dLy — —pXpiwy
— = ———>0 3.23
dL Al (3-23)
dA X1 Y,
ar _pAuliL (3.24)

dL —  |A|
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Because the increase of population in the economy does not affect the value of
marginal products of manufactured goods sector, the value of marginal products
curve is not shifted by it. Moreover, the minimum wage in urban area is unaffected
by it. Therefore, urban employment does not change because of the increase of
population in the economy. Although the increase of population in the economy
does not increase urban employment, it increases rural employment because no
downward rigidity occurs in the rural area and full employment is achieved by wage
adjustment, in which the equilibrium wage in rural area is equal to the value of
marginal products of agricultural goods sector. Because urban employment does not
change with increasing population, the agricultural goods sector absorbs part of the
surplus labor. Consequently, rural employment increases because of the increase of
population in the economy. However, this increase in rural employment causes the
equilibrium wage in the rural area to decrease for achievement of full employment in
the agricultural goods sector. When the equilibrium wage in the rural area promotes
labor to have incentive to migrate from the rural area to the urban area because the
difference between the expected wage in the urban area and the wage in the rural
area increases. Therefore, the urban unemployment rate also aggravates the urban
unemployment rate. Regarding the effect of increasing population in the economy
on the urban unemployment rate, we derive the following theorem.

Theorem 3.2. The increase of labor in the economy aggravates the urban unem-
ployment rate although it engenders increased rural employment.

This section presents analysis of the effects of exogenous variables, which are p and
L, on endogenous variables, which are Ly, Ly, and A. However, we have to note that
we deal with capital as a fixed input because we consider capital as a sector-specific
factor.

3.4 Policy Effects in a Dualistic Economy

We have reviewed the mechanism of simple dualistic economy model constructed
by Harris and Todaro [2] and analyzed the properties of equilibrium in the previous
section. Although we analyzed the effects of some parameters on equilibrium, this
model did not include policy parameters. In this section, we introduce some policies
into the model in the previous section to analyze their effects on equilibrium in
the dualistic economy. Specifically we introduce subsidy policy of two kinds into
a dualistic model: a subsidy for manufactured goods sector, and a subsidy for
agricultural goods sector. Similarly to Harris and Todaro [2], we assume that the
capital input for each sector is sector-specific input. Therefore, we deal with capital
input of both sectors as fixed inputs. Each sector can determine only the labor input
because each sector deals with capital input as a fixed input. Let sx and sy represent
the subsidy per unit of labor for manufactured goods sector and agricultural goods
sector, respectively. Introducing those subsidies into the model, we can revise (3.2)
and (3.4) as follows.
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pXL — V_VX + sy = 0 (325)
and

YL —wy + sy = 0. (326)

Substituting (3.4) for (3.10), the revised migration equilibrium condition is given as
shown below.

(I =X)wx =Y, + sy (3.27)

Because Ly, Ly, Ly, and A are endogenous variables, they are determined by the
following system, which consists of (3.9), (3.12), (3.25), (3.26) and (3.27).

pXL =w-— Sx (328)
Y. = (1—A)w— sy (3.29)
Ly + (1= X)Ly = (1 - )L (3.30)

Completely differentiating (3.28)—(3.30), we describe them with the following
matrix.

pXLL 0 0 dLX —dSX — XLdp
0 YLL \/_VX dLY = —dSY (331)
1 1-AL—Ly) \ dx (1 —X)dL

We define |A| as the determinant of the coefficient matrix in (3.31), |A| is given as
presented below

|A_| = pXLLYLL(L — Ly) — (1 — )L)V_prXLL >0 (332)

Applying Cramer’s formula to (3.31) and (3.32), the effect of each subsidy on
endogenous variables is analyzed. First, we refer to the effect of a subsidy for
manufactured goods sector on equilibrium. Results of comparative static analyses
are as follows.

dix _ —Yu(L—Ly) + (=X

_ ) 0 3.33
dSX |A| ( )
ALy — —w
Ly " ) 334
dSX |A| ( )
Y,
B _ Y, (3.35)

dsx 4|
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According to the results of comparative statics from (3.33)—(3.35), we know that
a subsidy for manufactured goods sector increases labor demand of manufactured
goods sector although it decreases that of agricultural goods sector. Moreover,
it is known that a subsidy for manufactured goods sector improves the urban
unemployment rate.

Next we analyze the effect of a subsidy for agricultural goods sector on endoge-
nous variables. Similar to above analysis, we apply Cramer’s formula to (3.31)
and (3.32) and derive the following results of comparative statics.

dLy

— =0 3.36

dsy (3.36)
dL —(L — Ly)pX
dby _ —(L—LipXu (3.37)
dSy |A|

dA 1 —A)pX
_ M <0 (3.38)

dsy A
Because a subsidy for agricultural goods sector does not affect the marginal product
of labor in the manufactured goods sector, the labor demand of manufactured
goods sector is constant in spite of subsidy sy. Finally, we refer to the effect of
a subsidy for agricultural goods sector on the urban unemployment rate. As a
consequence of (3.38), we know that a subsidy for agricultural goods sector as well
as that for manufactured goods sector also improves the urban unemployment rate.

Therefore, we derive the following theorem based on results of the comparative
statics described above.

Theorem 3.3. A subsidy for sector i(= X, Y) increases the required labor input of
sector i and improves urban unemployment rate.

Moreover, we consider the effect of a subsidy for the manufactured goods sector
or the agricultural goods sector on urban unemployed labor. Because we define (3.9)
as the urban unemployment rate, urban unemployment labor shown by Ly is given
as presented below.

A

Ly = (m) Ly (3.39)

Differentiating (3.39) with respect to sy, we derive the effect of sx on Ly as follows.

dLy  d\ dLy
dSX dSX dA

_dA 1 N A\ dLy 3.40)
dsy (1—21)2 1—1) dsy '




42 T. Naito

Taking account of (3.33) and (3.35), the sign of (3.40) is known not to be determined
uniquely. Although a subsidy for manufactured goods sector improves the urban
unemployment rate, it is possible that labor increases more than improvement of the
urban employment with a subsidy for urban sector migration from the rural area to
the urban area. Consequently, urban unemployed labor increases, although a subsidy
for manufactured goods sector improves the urban unemployment rate. Next we
consider the effect of a subsidy for agricultural goods sector on urban unemployed
labor. Similarly to analyzing the effect of a subsidy for manufactured goods sector
on urban employed labor, we differentiate (3.39) with respect to sy.

dLy _ d\ dLy
dsy  dsy dA
da 1 A\ dLy
:E'(I—A)2+(1—A)E<O (3.41)

Although a subsidy for agricultural goods sector increases the required labor of the
agricultural goods sector, it does not affect the employment of the manufactured
goods sector, i.e., % is equal to zero. Consequently, we know that sign of (3.41)
is negative because the improvement of employment in rural area with a subsidy
for agricultural goods sector engenders an increase in rural employment, although
it does not increase the employment of the manufactured goods sector. Therefore,
urban unemployment rate are improved because the total urban labor decreases with

this subsidy. Therefore, we can derive the following theorem.

Theorem 3.4. Although a subsidy for agricultural goods sector decreases unem-
ployed labor in the urban area, that for manufactured goods does not necessarily
decrease unemployed labor in the urban area.

3.5 Concluding Remarks

We reviewed a dualistic economy model in this chapter. Particularly, we examined
a model constructed by Harris and Todaro [2] to explain a dualistic economy. This
model, called the Harris and Todaro model, is extremely useful to analyze a dualistic
economy. Many researchers have extended the Harris and Todaro model in many
directions after Harris and Todaro [2]. As we stated in Sect. 3.2, although Harris
and Todaro [2] consider that each production sector requires labor and capital for
production, they assume that the capital in each region is sector-specific and that it
is not mobile among regions. However, this assumption lacks authenticity. Corden
and Findlay [1] and Neary [4] extend the Harris and Todaro model by relaxing the
assumption of immobile capital. They discussed the stability of equilibrium in the
model. Although we do not deal with the model, in which capital is mobile between
urban and rural areas, in detail, it is important to analyze a dualistic economy model
with mobile capital between them.
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We analyze the effects of some economic policies on equilibrium using com-
parative statics. As referred in Sect.3.3, a subsidy for the manufactured goods
sector increases unemployed labor in the urban area, although it improves the
urban unemployment rate. These results are always known as the “Todaro Paradox”.
Even if the government conducted a subsidy policy for manufactured goods sector
to increase urban employment, it is possible that it would engender increased
unemployed labor in urban areas. Therefore, the government should take account of
the effects of any policy on labor migration among regions when it enacts any policy
improving urban unemployment rates. However, a subsidy for agricultural goods
sector improves the urban unemployment rate and decreases unemployed labor in
urban areas. Consequently, a subsidy for agricultural goods sector is more effective
than that for the manufactured goods sector. In fact, although Lewis [3] emphasized
that development in urban area resolves a dualistic economy, Harris and Todaro [2]
emphasized that development in rural areas is more important than in urban areas.

Although Harris and Todaro [2] is an important study in the field of development
economics, their model includes some points to be revised. For instance, they do not
address how unemployed laborers (households) make their living because they do
not receive wage income. Moreover, in fact, they consider other points, which are
environment, social security, and so on, although Harris and Todaro [2] assume that
households are interested in the difference between expected wages in urban areas
and wages in rural areas. Consequently, it is necessary to resolve those issues using
the extended model.
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