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ECONOMIC AND ENVIRONMENTAL EFFECTS
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Abstract:

In this paper, we conduct the simple comparative static analysis of the environmental and economic
effects of the government and producer services sector's training of rural-urban migrants. We
mainly focus our attention on environmental issues and reach the following conclusions: When
the government lowers the interest rate of training loans, environmental conditions will worsen.
However, when the producer services sector increases the unit cost of training rural labour, the
opposite effect occurs, and environmental conditions will improve. In addition, we discuss the
conditions under which a government reduction in the interest rate of training loans will lead to the
reduction of pollution damage to agricultural production and a decrease in social utility.
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migration.
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1. Introduction

Harris and Todaro (1970) presented a simple dual-economy model of rural-urban
migration with a long-run equilibrium characterized by the existence of urban
unemployment. This model corresponds with the existence of persistent urban
unemployment in many developing countries. Consequently, the model has attracted
the attention of many economists with an interest in the problems of developing
countries. Two important issues relating to the Harris-Todaro model are the regulation
of environment pollution caused by the production of intermediate goods and the
relationship between human capital investment and rural-urban migration.

*  Department of Economics, Nanjing University, 22 Hankou Road, Nanjing, Jiangsu Province
210093, China.
The authors thank two anonymous PEP referees for their constructive suggestions and PEP
Managing Editor Milan Kolar for the generous help. The authors also express the thanks to the
financial supports provided by the Key Project of 2009 for Key Research Bases for Humanities and
Social Sciences of the Ministry of Education No. 2009JJD7900 and the National Social Scighggtion
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1 Inthe present paper, human capital investment refers purely to the vocational training. Generally
speaking, the human capital level is roughly measured by the educational year, and here we treat the
vocational training as a way to compensate for the lack of educational year.
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of intermediate goods, Dean and Gangopadhyay (1997) used a three-sector model to
analyse how limiting the export of intermediate goods would affect environmental
pollution, rural-urban migration and urban unemployment. Chao (2003) also established
a three-sector model analysing the economic effects of imposing a production tax
on intermediate goods. Later, Chaudhuri and Mukhopadhyay (2006) analysed the
efficiency of imposing a pollution emission tax on the formal manufacturing sector
in a three-sector general equilibrium model that included pollution effects from the
informal sector. Earlier empirical researches, such as Papola (1981) and Romatet
(1983), suggested that the urban informal sector produced intermediate goods for the
formal manufacturing sector and that, in fact, the informal sector was the main source
of environmental pollution.

In studies of the relationship between human capital investment and rural-urban
migration, Bhagwati and Srinivasan (1977) studied how education affected the job
search process of individuals, from which they developed the now-famous job ladder
model. Djajic (1985) investigated the relationship between vocational training of
employees in the production sector and urban unemployment under the assumption of
a minimum wage act. Samanta (2003) analysed the economic effects of the training of
urban sector employees, under the assumption of perfect competition in the agricultural
sector and imperfect competition in the urban sector.

However, the above mentioned research is not as relevant in analysing issues prevalent
in developing economies. Currently, developing countries emphasize the development
of the producer services sector, and the development of the producer services sector
must face problems with differences in human capital originating from rural and urban
areas and with environmental pollution.

With the development of the knowledge economy, the producer services sectors in
the developing countries have become increasingly technologically intensive, and
correspondingly demand a higher level of human capital. The development of the
producer services sector depends on absorbing the rural-urban migrants, yet the lack
of education of many rural migrants is an impediment to sector growth, especially
within China. In 2007, the average migrant had approximately 7.7 years of education
(up from 6.46 years in 1997) compared to the 13.44 years of education the average
urban worker enjoyed (itself an increase from 11.42 ten years prior). The average rural
migrant had the equivalent of a junior middle school level education, whereas the
average urban resident had an education above the high school level (Xiaochun Li and
Xiaoying Qian, 2011). This gap in education is thought to be a key reason behind the
lagging growth ratio of producer services output value compared to GDP for the past
twenty years (Zhibiao Liu, 2011).

Compounding the education gap is the environmental issue. In the short run, the
expansion of the manufacturing sector will generate more pollution, which is known

as the scale effect of environmental pollutions (Grossman and Kruger, 1993). Given
the vertical linkage between the producer services sector and the manufacturing
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sector, an expanding services sector will lead to an increase in its output, which is
expected to further lead to an increase in manufacturing activity, the consequence of
which is the deterioration of the environment. With the development of the producer
services sector, the manufacturing sector would generate more pollution. Here we
call such kind of the environmental pollution “the producer services sector-induced
environmental pollution”. Thus, ifinding solutions to the development bottleneck

of the producer servicers sector, we need to balance out a need to improve the quality
of migrant human capital with the need to reduce producer-service-sector-induced
environmental pollution. Given the possibility of a vicious cycle, it is impossible to
ignore the confluence of these two factors.

Despite the relative wealth of research about the two aforementioned issues individually,
there is still no research attempting to combine the factors of rural-urban migration,
employee vocational training (or the human capital investment), and corresponding
environmental effects into a unifying framework.

In order tofill the current research gap, the present paper presents a model integrating
the rural urban migration, vocational training of rural-urban migrants employed by
the producer services sector and environmental pollution into the general equilibrium
framework of an extended Harris-Todaro model under thditpnoaximization
condition. There are two situations under consideration.

In thefirst situation, the producer services sector will borrow all money from banks
for training rural-urban migrants to meet the minimum human capital required by
the production of the producer services sector. The producer services sector will stop
training the rural-urban migrants when these migrants meet that human capital level.
Given the unit cost of training a rural employee, the government will intervene in the
bank system and lower the interest rate of loans for training services (here after in the
“low interest rate policy” ).

In the second situation, the producer services sector will train the rural-urban migrants
with their own capital to meet the necessary level of human capital according to the
firm’s business scale arfichancial status, given the interest rate of the loan. In this
situation, thdirms are expected to create a training plan tol hleir goals, and this

plan will decide the unit training cost of transferred labour (here aftéirm’s human
capital investment”).

The present paper is to tryftod out the economic and environmental impacts exerted

by the government arfirms’ efforts to raise the human capital level. The reason that
we take the government’s low interest rate policy is that this policy is not only aimed
at increasing the amount of employment of the producer services sector, but also this
is more applicable in certain Asian countries, such as Japan and Korea that feature the
implementation of policy that supports the development of medium-sized and small-
sized enterprises. Recently, the Chinese government also has begun using similar
policies to encourage medium-scale and small-scale enterprises to develop new energy
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projects. Thus, we propose that government policies offering low interest rate loans to
the producer services sector to train rural employees will probably be implemented by
developing countries in the future.

Our main result is that environmental effects generated by the producer services sector’s
employee vocational training of rural-urban migrants depend on the training approach.
When the government lowers the interest rate of training loans, environmental
conditions will worsen. However, when the producer services sector performs human
capital investment, the environment condition will improve.

Besides the theoretical extension of the current researches, in the present paper, we
also draw a picture to illustrate the labour allocation mechanism of the three sectors,
which can be regarded as an extension of that in Xiaochun Li and Xiaoying Qian
(2011) by taking the environment pollution into consideration.

The rest of this paper is organized as follows: in Section 2, we set up a theoretical
model in an extended Harris-Todaro framework; in Section 3, we conduct a simple
comparative static analysis of decreasing the government training loan interest rate
and increasing the unit cost of training a rural worker by the producer services sector;
and in section 4, we provide concluding remarks.

2. Theoretical Model

We will consider a small, and open economy consisting of three sectors: the rural
agricultural sector, the urban producer services sector, and the urban manufacturing
sector. The agricultural sector utilizes rural labour and sectorfispeaipital as
factors of production, and its wage rateflisxible. The producer services sector
produces intermediate goods used as input in the manufacturing sector and utilizes
urban labour, trained rural-urban migrants, and sectorfgpespital as factors of
production. The manufacturing sector utilizes urban labour, rural-urban migration,
sector-speciti capital, and intermediate goods as factors of production. The wage
rate of the manufacturing sector is downward figitle furthermore assume that only

the production procedure of the agricultural sector depends on environmental factors.
That is to say, improvements within the rural environment will create correspondingly
higher levels of output. Production from the producer services sector does not generate
pollution. However, manufacturing production will generate pollution, which imposes
damage to the rural environment through factors such as air and water.

2  Detailed information can be referred to http://zhcfg.esepworld.com/zhcgch/182795/index.html.

3 Inthe present paper, we assume that the wage rate of the manufacturing sector is downward rigid
because people who are employed in the urban sectors usually receive contractually-obligated
wage rates or are protected by minimum wage acts or the labour union in urban areas. The same
assumption of the downward rigid manufacturing wage rate (especially in the frame of
Harris-Todaro model) can be also found in Grinols (1991), Gupta (1993), Tawada and Sungin
(2010), Xiaochun Li and Xiaoying Qian (201ky.
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We assume that initially the amount of employment in the urban producer services
sector, the urban manufacturing sector, and the rural agricultural sectdr,,afg

and L,, respectively. The corresponding level of urban unemploymenj, isThe

price of agricultural good is normalized to be unit. In the following part, we will only
focus our attention to the issues of rural-urban migrants.

2.1 Producer Services Sector

Because of the urban and rural disparity in education, the human capital level of urban
workers is higher than that of the rural workers (Xiaochun Li and Xiaoying Qian,
2011). We assume that the urban workers could be employed in the producer services
sector directly, while the rural labour could enter into the producer services sector only
by means of vocational training. The production function of this sector is:

Y, = F'(hLy,K,) (1)

WhereY,, L, and K, are the levels of output, labour, and capital employed, respectively.
h expresses thefetiency of each worker after vocational training, that is, the minimum
per capita human capital level needed by the producer services sector./#Aeris,
the human capital stock in that sectodepends upon the unit cost of training a rural
worker:

h = h(c) )

Here,c is the unit cost of training a rural laboki(:) satigies the conditiong(0) =1,

h'> 0 andh” < 0. The wage rate of employees in the producer services se@for is

The establishment of the wage rate of employees who have a high level of human

capital in equation (2) is in accord with the parameters established in Galor and Moav

(2004). If the government gives producer services a loan with intgre& have
phF}—(L+i)e = hw (3)

Wherep, is the relative price of the producer services product in terms of agricultural

products. From here oif;; :%, i=1,2,3.

2.2 Manufacturing Sector

The production function of this sector is given by the equation:

Y,=F?*(L,,T,K,) (4)
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WhereY, L,and K, are the levels of output, labour, and capital employed, respectively,
andT is the amount of intermediate input. For the sake of simplicity, we assume that
22

0°F
F2 =0 (Gupta, 1993), wheré? =
LT ( p ) A aLaT

. Profit maximization yields:

szL2 =w ®)

szT2 =P (6)

Where p, is the relative price of manufacturing products in terms of agricultural
oOF?
products andF; =
oT

. Furthermore, we can obtain the following input demand
function by rewriting equation (6) as follows:

T=T(p,) (7)

WhereT' < 0. In equilibrium, the output of the producer services sector is equal to the
demand for its product by the manufacturing sector. Hence,

o T(p) (8)

2.3 Agricultural Sector

The production function of this sector is given by:
Y, :g(E)F3(L3,[?3) 9)

WhereY; L;and I?s are the levels of output, labour, and capital employed, respectively.
E is denoted as the quality of the rural environment after pollugdi) , with the
propertiesofg >0, g’ >0 andg” < 0, represents the effect of the rural environment
on agricultural productivity. Thus:

E=E-1Y, (10)

Where E is the best quality of the rural environment, which is regarded as given.
A expresses thanits of local pollution generated by one unit of production of
the manufacturing sector. Taking the effect of rural environment on agricultural
productivity into consideration, the denotation of equation (10) here is in accord with
Copeland and Taylor (1999) and Tawada and Shugin Sun (2010).rRawimization
yields:

gFL3 =W, (11)

Where w, is the wage rate.
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2.4 Labour Market

The full-employment condition can be written as:
L+L,+L,+L, =L (12)
Where L, is the amount of urban unemployment.
The Harris-Todaro labour allocation mechanism in three sectors yields:
L L,—-L,

w=athyg Ll g (13)
Ls_La Ls_Ls

Here, L, - L, , L,—L, and L, L, represent the amount of rural-urban migrants
employed by the producer services sector, the manufacturing sector, and the total

amount of rural transferred labour, respectivpll_y_ L and IE_L2 can be regarded

L,—L, L,—L,
as the probability of rural-urban migrants to be employed by the producer services
sector and of the rural-urban migrants to be employed by the manufacturing sector. This
equilibrium migration equation is also used by Xiaochun Li and Xiaoying Qian (2011).

The basic model has been established. Twelve equations (1), (2), (3), (4), (5), (7), (8),
(9), (10), (11), (12) and (13) determine twelve endogenous varidhlds, L,, L,
w,p, h E, T, Y, Y, andY,. The exogenous variables arndc.

Now we will use the followingigures to illustrate the rural-urban migration equi-
librium, and the corresponding environmental impact.

In Figure 1, wefirst draw the mechanism of labour allocation in the initial phase.
According to our pre-assumptions, in the initial phase, the labour employment in
the producer services sector, the manufacturing sector and the agricultural sector are
denoted ag, , L, and L, respectively. The amount of the initial urban unemploymentis

ZU . Here we assume that in the initial phase, labour has not been transferred from rural
areas to urban areas yet, and the government does not offer the loan of low interest rate
to the enterprises in the producer services sector. At this time, the environment has not
been deteriorated. Equations (3), (5) and (11) will be rewrittem BYL,, K,,) = w,

p,FA (L, T, K ) =w, and g(E)F (L, K,;) = w,, , respectively. These three equations
represent the values of the marginal product of labour in the producer services
sector, the manufacturing sector, and the agricultural sector, respectively. Here
K, (i =1, 2, 3) represent the sector-sfieccapital employed by the producer
services sector, the manufacturing sector, and the agricultural sector, respectively.
T, is the amount of the intermediate input used by the manufacturing segtas.

the wage rate of the agricultural sector, satisfying <w. E is the best quality

of the environmentBecause the production functions satisfy the properties of strict
concavity and linear homogeneity, the lines representing the values of the marginal
product of labour in the above three sectors have negative slopes. In Figure 1, the
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horizontal axis is the labour endowment, thatig),=L . We canfind three points

in the_horizontal axisd, B, andC, which satisfy0,4=1,, 4B=1L,, 0,C =L, and

BC =L,. The vertical axis crossing poi@ represents the wage rate of the producer
services sector. We cdimd a pointD that satiies 0D =1 in the vertical axis
crossingO,. Then, drawing a line through and parallel ta0,0, interacts at point

E with the axis that is through and perpendicular t®,0,. According to p,F =w,

we can draw a downward sloping lingassing through, which stands for the value

of the marginal labour in the producer services sector. We use the vertical axis through
E to represent the manufacturing wage rate. Drawing a line thiagld parallel to

0,0, interacts at poinf’ with the line that is througB and perpendicular t9,0.,.

From p,F? =w, we can draw a downward sloping linen passing througl# to

depict the value of the marginal labour in the manufacturing sector. We use the vertical
axis throughO, to represent the agricultural wage rate. Then weficaha pointH

in the vertical axis crossing,, satisfyingo,H = w,. Drawing a line througl#/ and
parallel toO,0, interacts at point with the line throughC and perpendicular t0,0.,.

From gF®=w,, we can draw a downward sloping liae passing througki, which
stands for the value of the marginal labour in the agricultural sector.

Figure 1
Initial Labour Allocation Mechanisms

A A A

aa

tt

O, A B C o,

With the help of Figure 1, now we consider the economic and environmental impacts
exerted by the rural-urban migration, the low-interest-rate loan to the producer services
sector offered by the government, and the vocational training of rural employees
employed by the producer serviciesns. Figure 2 illustrates the labour allocation
mechanism of three sectors shown by equation (13) and the loss of agricultural produc-
tion due to the environmental pollution. Figure 2 can be regarded as an extension of that
in Xiaochun Li and Xiaoying Qian (2011) by considering the impact of environmental
pollution.
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By substituting equation (12) into equation (13), we can derive the following equation:
(hw—w, )L, —L)+@-w,)L,~L,)=w,(L, - L,) (13)

Consistent with Figure 1, we hav@4=1,, 4B=L,, O,C =L, and BC =1, in

Figure 2. The dotted lines, mm andaa, represent the values of the marginal product

of labour in the producer services sector, the manufacturing sector and the agricultural
sector, respectively. From Appendix A, we can get the equilibrium values of
pu Ly, Lyw,, andL,.

At this time, because of the low-interest-rate loan to the producer services sector offered
by the government, and the vocational training to the rural employees employed by
the producer servicdams, the value of the marginal labour in the producer services
sector increases, leading limeto shift rightwards to lines. The derivation of line

ttis as follows. Find a point’ on the right side 00,, such thato 4'=L,. Thus,

AA' =L, —L,. Givenw andc, we can calculate from equation = i(c) . We used

as the original point to make a vertical line dimdl a pointG on this line, such that

AG = hw. According to equation (3), we can derive the value of the marginal product
of labour in the producer services sector astine

Furthermore, due to economic development and the increase in the labour employment
of the producer services sector attributing to the shift of the vertical axis that represents
the wage rate of the manufacturing sector,dinemoves rightwards to linem . Use4’

as the original point to make a vertical axis, which interacts with a line passind

parallel to0,0, atH. Find a poin” on the right side of’, such that{’4" = AB(=L,).

Use 4'H as the vertical axis, representing the manufacturing wage. From equation
(5), we can draw a downward-sloping line:” to represent the value of the marginal
product of labour in the manufacturing sector. Drawing a line thréughd parallel

to 0,0, meets the line passing through and perpendiculdf &L, which also crosses

line mm’ atM. Drawing a line through/ and perpendicular t0,0,, it meets0,0, at

B’ and thust'B’ =L,. Itis evident that4"B' = L, - L, . UseO, as the original point and
derive C'on the left side 00,0,, such thaD,C’ = L,. Thus, we hav®'C’' =L,. We

can fnd a point on the right side o8', such thaB'/ = BC. Thus,C'T = L, - L,,. From
equation (11), we can derive the value of the marginal product of labour aa’. Because
agricultural production suffers from the deterioration of the rural environment in this
phase, the value of the marginal labour in the agricultural sector decreases. Therefore,
compared with lineia , line aa” will shift rightward. We draw a line passirggand
perpendicular t@,0,, which meets aa’ &. HenceC'R' =w, . Furthermore, drawing

a line throughR’ and perpendicular t0,0, meetsaa, MB', LA", HA', GA and the

right vertical axis Q, the point of origin) aD, N, P J andS". Thus, (hiw—w,)(L,— L,),
(w-w,)(L,~L,) andw,(L, —L,) are represented by the shaded aras,, , S,
ands,,...,, , respectively. According to equation (13'), we hayg, , +S,,v» = Sprcn -
Draw a line througlt’ and perpendicular ,0,. It meets:a atU. Draw a line through
U and perpendicular t0,0,. It meets0,S" atT. The shaded are$},, .. represents the
loss of agricultural production due to the environmental pollution.

MNP
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Figure 2
Labour Allocation Mechanisms of Three Sectors and the Loss of Agricultural Production
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3. General Equilibrium

Now, we will conduct the comparative analysis of lowering the loan interest rate and
increasing the unit investment of training a rural worker.

Total differentiation of equations (5), (11), (12) and (13) yields the following equation

systems:
p°FL, 0 0 hF} aL,\ (c
hF} 0 0 -7’ dL, | |0 i
0 —gF} 1 AGFSFIT' || dw, | |0
hw w,  —(L,—L,) 0 dp, 0
: (14)
h - C‘h . 1 '
; A+7)— phEF, h
+ _FLlLlh' dc
0
—(L,— L)h'w
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Define the determinant of the above square matrx asd calculateA to obtain:

A =[gFL3L(Z3 —L)-w,] [pthLlLT""(hFLl)Z] <0

2 i
HereFLiL:a_F, i=123.
OL.OL,

3.1 The economic and environmental impacts of low interest rate policy

The producer services sector will borrow all money from banks for training rural-
urban migrants to meet the minimum human capital needed by the production of the
producer services sector. The producer services sector will stop training the rural-urban
migrants when they meet that human capital level. In this time, the unit cost of training
a rural employee is given, thatds = 0. According to Cramer’s rule with respectiio
equation (14), we can solve the above equations system and get Table 1:

Table 1
The Economic and Environmental Impacts of Low Interest Rate Policy
dL, dL, dL, dL, dp, dE
di - / + [-] + +
dh dT dw, dy, dy, dy,
di / — / - - +
Notes: “-~" and “+” indicate that the changes of the exogenous variables will make the endogenous variables change

in the opposite and same directions, respectively. 7 ” means the changes of exogenous variables have an ambiguous
impact (or no impact) on endogenous variables;
“ [-] "must satisfy the condition that w, — gF,_aL (L, — L) <hw

According to Table 1, we establish the following results.

Proposition 1: In our assumed economy, government lowering of the interest rate
of loans will contribute to the deterioration of the rural environment and exert the
following economic impacts:

— The number of workers employed in the agricultural sector decreases, the number
of rural-urban migrants employed in the producer services sector increases and
urban unemployment increases on the conditionwhatgF} (L, — L;) < hiv ;

— The outputs of the producer services and manufacturing sectors increase, while the
output of agricultural sector decreases;

— The price of the producer services sector’s product falls, and the demand of the
intermediate input by the manufacturing sector increases.

PRAGUE ECONOMIC PAPERS, 3,2013 @ 395



DOI: 10.18267/j.pep.458

The mechanism of Proposition 1 can be described as follows. When the government
lowers the interest rate of the training loan, the cost of the producer services sector
making loans will decrease. Thus, more transferred labour will take the opportunity to
be trained and the producer services sector will increase the employment of transferred
rural labour, resulting in an increase in the output of the producer services sector. Then
the manufacturing sector will increase the intermediate input and generate more output,
which will deteriorate the rural environment. It is demonstrated that the government
lowering the interest rate in order to support the human capital investment performed by
the producer services sector does not solve the environmental problem, which should
be noticed by the policy makers. Other subsidy policies leading to an increase in the
amount of the employment of the producer services sector, as well as the human capital
stock, will also attribute to the deterioration of the environment. The precondition of
Proposition 1 is worth noting: “all money for training rural-urban migrants to meet the
required minimum human capital level are borrowed by the producer services sector
from banks. The producer services sector will stop training the rural-urban migrants
when these migrants meet that human capital level.” If this precondition cannot be
met, the situation discussed in Proposition 1 will change.

3.2 The economic and environmental impacts of fi ~ rm’s human
capital investment

Now, we discuss the economic and environmental impacts exerted fboyrtiseauto-
nomous human capital investment. In this time, the interest rate of the loan is given,
that isdi = 0. The producer services sector will use the self-owned capital to train the
rural-urban migrants to meet the necessary level of human capital according to their
amount of business affichancial status. Under the second planfitimes are expected

to create a training plan to filltheir goals, and this plan will decide the unit training
cost of transferred labour. According to Cramer’s rule with respeletequation (14),

we can solve the above equations system and get Table 2.

Table 2
The Economic and Environmental Impacts of Firm’s Human Capital Investment
dL, dL, dL, dL, dp, dE
di - / / / + +
dh dT dw, dy, dv, dy,
di + - / / - /

Notes: “~"and “+"indicate that the changes of the exogenous variables will make the endogenous variables change
in the opposite and same directions, respectively. " means the changes of exogenous variables have an ambiguous
impact (or no impact) on endogenous variables.
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According to Table 2, we establish the following results:

Proposition 2: In our assumed economy, the increased unit cost in the producer services
sector of training a rural worker will improve the quality of the rural environment and
exert the following economic impacts:

— The number of rural-urban migrants employed in the producer services sector
decreases;

— The output of the manufacturing sector decreases;

— The price of the producer services sector’s product rises, and the demand of the
intermediate input by the manufacturing sector decreases.

Differently from the government’s subsidy policies aimed at increasing the amount of
employment, the enterprises increasespihecapita human capital level according

to their amount of business afidancial status. When the enterprises use higher

capita human capital level and reduce the amount of the employees being trained,
this does not mean that the human capital stock will increase. Thus, the output of
the producer services sector does not necessarily increase and so does the output o
the manufacturing sector (and pollution). The Proposition 2 claims that an increase
in the unit cost of training a rural employee will result in a reduction of the human
capital stock. The reason can be shown as follows: when the producer services sector
increases the unit cost of training a rural labour, the unit cost of hiring a migrant by
the producer services sector will increase. Thus, less transferred workers will take the
opportunity to be trained and the producer services sector will decrease the employment
of rural workers. The decrease of employment will also decrease the output of the
producer services sector, and the manufacturing sector will correspondingly decrease
intermediate inputs. Hence, the decrease of the output of manufacturing sector will
improve the rural environment.

Comparing proposition 1 with proposition 2, we can conclude that when the producer
services sector increases the unit cost of training a rural worker will improve the rural
environment, which should be put in the top priority for the policy makers.

3.3 The low interest rate policy, the loss of the agricultural sector due to the
environmental pollution and the social welfare

Now we will discuss the effects of government lowering of the interest rate of training
loans on the loss of agricultural production due to the environmental pollution and the
social welfaré

4  The change ot has ambiguous impacts on the loss of agricultural production due to
the environmental pollution and the social utility level.
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The shaded ared, ,,, in Figurel can be illustrated by the following equation:
Sursw = F° = g(E)F* (14)

Substituting equations (8) and (10) into equation (14), and total differentiation of
equation (14), we can get:

dSy e s dL 34 2200y AD
TOUBSR. — (1- g )FP R 4 g FRARAT 2L
i A-g)F; T T (15)

According to Table 1 and summarizing the above, we establish the following results.

. dL .
Proposition 3: When (1—g)FL37_3>—g'F3ﬂ,FT2T’%, the government lowering
1 l
of the loan interest rate will reduce the loss of agricultural production due to the
. . dL d
environmental pollution; Wher(l—g)FfT?<—g’F31FT2T’%, the government
1 l

lowering of the loan interest rate will increase the loss of agricultural production due
to the environmental pollution.

From equation (15), we know that the increase of the loss of agricultural production
due to the environmental pollution is determined by two factors, the change of the
employment in the agricultural sector and the change of the market price of producer
service sector output. On the one hand, when the government lowers the interest
rate of the loan, the producer services sector will increase the employment of rural
transferred workers, leading to the number of workers employed in the agricultural
sector decreasing. On the other hand, the government lowering the interest rate of the
loan will decrease the market price of producer service sector output, meaning that the
manufacturing sector will increase the production of intermediate inputs. Hence, the
increase of the output of the manufacturing sector will decrease the quality of the rural
environment and lower the marginal production value of the agricultural sector. The

first term of equation (15§1 - g)Ff% represents the positive effect of reducing the
1

loss of agricultural production from environmental pollution, since the decrease of the
employment of the agricultural sector reduces the loss. The second term of equation (15),

g’F%FfT% , which satifies the equatiog'F 3/1FT2T’% =—g'F 3%, represents
i I 1
the negative effect of increasing the loss of agricultural production from environmental

pollution, since a decrease in market price of producer service sector output leads to

S . dL .
the deterioration of rural environment. (- g)F, _d'3 > —g'F%FfT'—i?l , that is,
1 4
if the positive effect outweighs the negative effect, then the government’s lowering

of the loan interest rate will reduce the loss of agricultural production. Conversely, if
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1-g)F;} % < —g'Fa/IFTZT’%, the positive effect is less than the negative effect
1 1

and the opposite occurs. Proposition 3 can be illustrated by the folloging.fi

Figure 3

The Effects of the Government Lowering the Interest Rate of Training Loan on the Loss of
Agricultural Production
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The illustration of proposition can be also shown by Figure 3 with the help of the
right side of Figure 2 to evaluate the effeatdowering the interest rate on the loss

of agricultural production. The government lowering the interest rate of the loan will
decrease the employment of the agricultural sector, which is shown by a leftward
shift of line C'U to the pointC” in Figure 3. According to Proposition 1, lowering

the interest rate of the loan will also lead to the deterioration of rural environment,
the consequence of which is further damage to agricultural production. These can be
shown in Figure 3 by a leftward shift of the marginal production curve of agricultural
sector, aa’. Here, we denote the new marginal production curve of agricultural sector
as a'a’. We draw a line fro” and perpendicular to the horizontal axis. It meets a'a’,
TU and aa aR”,U'and U", respectively. Draw a line passiig’ and parallel to the
horizontal axis. It meets the vertical axisTairhus, the shaded arég, .. .express

the reduced loss of the agricultural production due to decrease of the employment of
the agricultural sector; The shaded afega.,,, expresses the additional loss of the
agricultural production due to the further deterioration of the rural environment by the
increase of the output of the manufacturing sectdk,lf.,» > Sy, thefirst half of
Proposition 3 can be established,if ;.- < S,r then the second half of Proposition

3 can be established.
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The demand side of the economy is represented by the expenditure function, which
is ddined ase = e(p,,U), whereU is the social utility level. Le’ equal the national
income. Hence, the country’s budget constraint can be stated as:

e(p,U)=G (16)
The welfare effect can be obtained by totally differentiating equation (16) to yield:

e, dU =dG = p,dY,+dY,
Furthermore, we have:

dU dG
eU —_— —=
dk dk
We build the results as follows.

(p, —ig’Fs)FTZT'%+ gFLS% k=i,c a7

Proposition 4: When (p, - Ag'F*)FT' > —gFf%/%, the government lowering
l 1
of the interest rate of the loan will lead to the decrease of the social utility level while

when (pz—lg'Fa)FTzT'<—gFL3%/%, the opposite occurs, and the social utility
1 1
level will increase.

From equation (17), we know that the change of the social utility level is determined by
two factors, the change in employment of the agricultural sector and the change in the
market price of producer service sector output. On the one hand, when the government
lowers the loan interest rate, the producer services sector will increase the employment
of rural transferred workers, in turn decreasing the number of workers employed in
the agricultural sector. Therefore, the output of agricultural sector decreases. On the
other hand, the government lowering of the interest rate of the loan will decrease the
market price of producer services sector output, the consequence of which is that the
manufacturing sector will increase the intermediate input. Hence, the increase of the
output of manufacturing sector will generate more pollution and the agricultural sector
will suffer from the deterioration of the rural environment. It is through this is the
mechanism that the government loingrthe interest rate of the loan will lead to the

dp,

di

It is worthwhile to note that, if the government’s efforts make the increase of the
manufacturing production value less than the pollution damage to agricultural
production, that is, wheifp,—Ag'F*)F/T’ >0, the level of social utility will
decrease. However, if the increase of the manufacturing production value is more than
the total loss of the agricultural production value from environmental deterioration and
the decrease of employment in the agricultural sector, the government lowering of the
interest rate of the loan will increase the social utility level.

decrease of the social utility level on the conditipp— Ag'F*)FT" > —gFf%/
4

400 @ PRAGUE ECONOMIC PAPERS, 3, 2013



DOI: 10.18267/j.pep.458

4, Conclusion

The environmental effects of rural-urban migration and the relationship between
human capital investment and rural-urban migration have been two popular issues in
economic research. However, there is still no research attempting to combine rural-
urban migration, vocational training of employees (or human capital investment), and
the corresponding environmental effects into aiadiframework. Integrating the
above three factors into a tied theoretical framework will contribute to addressing

the issues that prevail in the developing countries. The present paper presents a mode!
involving rural-urban migration, vocational training of the rural-urban migrants
employed by the producer services sector and environmental pollution into a general
equilibrium framework. This is a necessary and crucial extension of the current
researches, and the obtained results have significant implications to the real economy.

We conduct the comparative static analysis of lowering the training loan interest
rate by the government and increasing the unit cost of training a rural worker by the
producer services sector. There are several notable results. When the government
lowers the interest rate of training loans, environmental conditions will worsen.
The increase in the producer services sector unit cost of training a rural worker will
increase the level of human capital of the rural people employed by this sector and
improve rural environmental quality. That is, increasing the level of human capital
will improve environmental quality. Thus, the governments in developing countries
should make policies that guide enterprises to increase the unit cost of training an
employed rural worker. In addition, some other economic results can be also derived.
Under certain conditions, lowering the interest rate of the loan by the government
will reduce pollution damage to agricultural production, but might decrease the social
utility level as well. The above results can be used to implement development polices
by policymakers.

It is clear that further analysis should consider the role of capital mobility and foreign
direct investment. As it currently stands, other similar subsidy policies aimed at
encouraging the enterprises for the human capital investment like the tax rebate and
wage subsidy, and the comprehensive comparison among the different subsidy policies
would be taken into consideration for the future studies. The present paper is an attempt
to provide a foundation for future research.

Appendix

The determination gf, L,, L;, w, andL,:

The derivations of the equilibrium can be shown as follows: given that the values
of the exogenous variables arandc, we can derive,, L,, L,, w, andL,,. When

given w and exogenous variablésand ¢, we can derivd., by solving equation

(5). By solving equations (3) and (8), we also kngwandLZ,. Substitutingp, into
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equation (7), we know factdr. Substitutingl, and7 into equation (4)Y, is derived.
GivenY,, from equation (10), we can know factarSubstitutingt into equation (11)
andZ,, L,into equation (13) , only, andZ, are unknown variables. By solving the
system of equations, we can deniweandZ,. Finally,Z,, can be derived by substituting
w,, andL, into equation(12).
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