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Abstract

This note investigates the effects of environmergglulation in a general-equilibrium
model incorporating capital mobility and sectordpe unemployment. The
government sets a maximum allowable level of emvitental use in advance. This
environmental use beneficially affects the productibut causes negative externality
which is restricted by a regulating function. Itesfically examines the effects of
environmental regulation on output levels, factiurns, urban unemployment ratio, the
incidence issue and the national income. Our aisalysveals that the trade-off
relationship between environment and economic dgweént is likely to exist.
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1. Introduction

It is well known that many developing economies;hsas the fast-growing Chinese
economy, have been being significantly environmetansive. Along with the wave of
market reforms, concerns over this phenomenon Hzeen prominent in public
discussions and in the meanwhile, much debate abeutlative merits of environment
and economic growth has been witnessed. Needlesaytowe can not consider all
possible sources to reduce the environmental iitgehRather, our attention is focused

"Corresponding author. E-mail: [fswang@nuk.edu.tw.

Citation: Wang, L.F.S., Wang, Y.-C. and Zhao, L012) The incidence of environmental regulation in a
developing economy with sector-specific unemploymamote, Economics and Business Letters, 1(1),
3-11.

! Technological improvement and structural adjustnaee also the factors to reduce this intensity.

Oviedo University Press 3
ISSN: 2254-4380



L.F.S. Wang, Y-C Wang and L. Zhao The incideneeafonmental regulation...

on the environmental regulation, for example, mestricted licensing requirements for
access to energy. Since the 1990’s, more goverseve recognized and owed the
worsening environmental quality to the failure oflveonment regulation. We want to

explore the issue whether environmental regulatioa developing economy is helping

or hindering the economic growth.

Governments may conduct environmental regulationmposing taxes and proceeds
to clean up company-generated pollution. Howeves more direct for a government
to set up an environmental standard to limit thibution. Consequently, firms in such
an industry will develop a series of pollution gigation process to have the standards
met so that the environment can be protected. @wttiner hand, although the literature
about this area in partial equilibrium is quite enous? little attention has been paid to
general-equilibrium scenario. Wang (1990) examirtbd backward incidence of
pollution control within the context of the Harasid Todaro (1970) economy. Rapanos
(1992) argued that “the theory of externalities gasied new life recently, primarily
because of the increasing concerns for environrhentdlems (p.226)” and provided
an analysis on production externality and taxat®eladi and Frasca (1999) extended
Wang's (1990) model by including an urban non-golly sector, and Daitoh (2003)
argued that a rise in the pollution tax rate indhgan manufacturing has spillover effect
on the two labor market distortion which will prdei sufficient conditions for the
welfare-improving environmental policy reform in ethHarris-Todaro economy.
Recently, Rapanos (2007) followed Wang’s (1990) ehdulit considered the case of a
production-production externality with the urbarctee emitting a negative externality
on the agriculture sector. Fullerton and HeuteD{@Cexplored the distributional effects
of a pollution tax considering general forms of Sitition.

Quantitative regulation may be much more prevalerd not-so-regular economy,
especially in developing economies, for sake oftisal and administrative reasons.
Bommer and Schulze (1999) did not take taxes intooant and regarded the
environment as an additional input in a full-empl@nt model, and explored the effects
of environmental quantitative restriction within sector-specific capital model.
Nonetheless, in the real world, many developingnentes are still suffering from
unemployment due to the uneven development betweemural and the urban. In a
pioneering literature, Harris and Todaro (1970)ickepl a two-sector model involving
urban unemployment, which has received consideradation in economic research.
It is evidenced by the applications of this modeinported technologies by Batra and
Lahiri (1987), to the incidence of pollution cortly Wang (1990), and to the partial
privatization by Beladi and Chao (2006a).

Unlike Fullerton and Heutel (2007) who examined thstributional effects of
pollution tax, the purpose of this note is to sttitly effects of environmental regulation
in a two-sector general-equilibrium framework wsictor-specific unemployment. The
government sets a maximum allowable level of emvitental use in advance. This
environmental use beneficially affects the productibut causes negative externality
which is restricted by a regulating function. Wéinke an elasticity of the environmental
externality and introduce sector-specific unemplegim Since capital mobility is often
claimed to be associated with economic liberalorgticapital is considered to be
perfectly mobile intersectorally in our model.

2 See, for example, Simpson (1995), Carlsson (200Bri (2006) and Barcena-Ruiz and Garzén (2002,
2006).
% See Buchanan and Tullock (1975) for discussions.
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The remainder of this paper is organized as follo®ection 2 systematically
establishes the formal model. Section 3 explorescttmparative statics analysis and
gives economic explanations. Concluding remarkslea@/n in section 4.

2. The Model

We consider a developing economy consisting ofseaors: the urban (indexed Ky
and the rural (indexed b¥). The urban sector produces a manufactured gammti(§),
while the rural sector produces an agriculturaldy@odY). The production of each
good utilizes laborl() and capitalK), both of which are perfectly mobile between
sectors.

The urban sector uses the environment as an adliiioput. It assumes that the use
of environment increases the productivity of mantifang production. As in Bommer
and Schulze (1999), the operation of environmevilires negative externality and has
to be restricted by a continuous function whiche@t the externality of environment.
In what follows, letE,, be the maximum use of environment by firms. Whelufing

industries use the environment to the maximuew E, . Therefore, the production
function of manufactured good is given by:

X =9(B K (K, Ly) (1)

where F, is a linearly homogeneous function in capital kimbr, K. and L, are the

capital and labor employed in sectdi=X, Y), respectively. We can define the
elasticity of environmental externality on prodoctias:

dg E
e=—=—
dE g 2)

The assumption that the use of environment inceeatbe productivity of
manufacturing production and the negative extemnadinsures thatO<e<1. For
instance, an increase by, say, 10 percent increases the output levelasfufactured
good by less than 10 percent because the prodydaivthe final process of production
employs the most of environment, which explains wie/use of environment increases
the productivity at a decreasing rate.

The production function of agricultural good is #ten as:

Y=FR(K,L) 3)

where F, is also a linearly homogeneous function in caital labor.

Perfect competition is assumed to prevail in batt@s and the price of agricultural
good is chosen as timeimeraire Accordingly, in equilibrium, the zero-profit comidns
can be described as:

w, L, + 1K, = Pg(E) F (K, Ly) (4)
w L, +rKy =F(K,L} %)
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wherew is the wage rate in sectior is the capital rental, arfdlis the relative price of

manufactured good.

Sector-specific unemployment is introduced into titean sector. According to
Harris and Todaro (1970), the urban wage is segjexausly above the market-clearing
wage. This scheme induces the rural labor to maveéhé urban region until the
expected urban wage equals the actual rural wage:

W /(L+ 1) = W, ©)

where 4 is the urban unemployment ratio.
We specify the equilibrium conditions for the facioarkets:

L+, +L, =L (7)
Ky +K, =K (8)

whereL andK are the endowments of labor and capital in theeway, respectively.
Now, turn to the demand side of the economy. Asagrhbmothetic preferences, the
commodity-market equilibrium is:

~

X-Y=-0,P (9)

where g, is the elasticity of substitution between goddandY. Here and throughout
this paper, a hat over a variable indicates thpgntmnal change (e.é’. =dP/P).

3. Effects of Environmental Regulation

We begin the analysis with some preparatory woek. A, =K, /K and 4, =L/L be
the fractions of factors that are employed in teetai (i=X, Y). Let alsod,; =rK; /I,
and 6, =wL;/1, be the distributive shares of factors employedhim sectori, where

I, =w.L +rK, represents the income in the sectorlt is also noteworthy that
A+ A+ A, =1 Ay +An =1 and 6, +68, =1. As proved by Neary (1981 and
1988), A A, — (B u N A, Must be positive for the system stability, suggesthat

the manufactured good is relatively capital inteasiConsidering the production can
substitute between factors in response to the @amdactor returns, we define the
elasticities of substitution between factors inhbsgctors:

A

L, -K, =0,f (10)
L, K, = =0, (#,~F) (11)

where g; is the elasticity of substitution between facteestori.
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The completed model can now be used to exploreetfexts of environmental
deregulation. Totally differentiating equations,(13), (4), (5), (7) and (8), we can

X=6,L, +6,K,+eE (1a)
V=6,L+6K, (3a)

G f =P +eE (4a)

6.,\W, +6,.f =0 (5a)

(W+ @)y Ly + A i+ A L, = 0 (72)
MoK + Ao Ky = (8a)

Making use of these four equations, equationsgiid)(8a) yield that:

L+ A X+ A, Y = = Bi+ [+ 1A + 4,00 JWgt (1+ A | €E (12)
A X + AKY? = A=A 8,0 Wy + A KxeAE (13)

where A=A, 6,0, +A,.,0, 0, andB= (& u N ,6,0,+A.,6,0,.
Combining equations (12) and (13), we have:
CX = (M, + Bl T=[(L+ @)A  + A 0 A v+ CeE (14)
whereC= A, A, —(1+ t)A A, > 0. Viewing equation (5a), equation (14) reduces to:
CX - Df = CeE (14a)

where D= A1, + BA, +[A+ A +A 04 P /@ ., ~0. Solving equations (9),
(4a), (5a) and (12) leads to:

(15)

)
+
<
=
1
Pz
D
m’
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where M=B+A,6,0,+[A+ A +A 0010 ,/6 >0 and
N =1+ u)A, +A,,0,. Following Neary (1978), a sufficient conditionrfeystem
stability is0< o, <1 and thusO< N <1.

As a result of equations (14a) and (15), we caminlthe effects of environmental
regulation on the output level of manufactured gand on the capital rental:

X/E=(CM+ ND €A>0 (16)
FIE=CeN-1)/A<0 (17)

whereA=CM + D > Q Equations (16) and (17) show that moves along withX but
againstr . Not surprisingly, when the government programseiduce total emissions,

i.e.E<O0, it decreases the output level of manufactureddgaied leads to a higher
capital rental.

Perhaps equation (17) appears counter-intuitivahénabsence of the environment
serving as the additional input, the capital redelaby the decreased output level of
manufactured good can be absorbed by the agrialltsector only if its return
decreases. In this model, environmental regulgtimpels the manufacturing sector to
rely more on capital, exerting a positive impactitsrreturn. The impact from primary
change in the additional input dominants the opnenfthe induced result, i.e. equation
(16). Accordingly, the result in equation (17) reld
Following the above interpretation, it is straigintfard to observe that it decreases the
rural wage:

W, / E=~(8,,/6,,)(f/ E)=0 (18)

The incidence of environmental regulation on fageturns can be obtained from
equations (17) and (18):

(W, -F)/E=0 (19)

showing the labor in the rural sector bears reddyivmore of the burden of
environmental regulation than does the capital.rdfoee, it attracts the rural labor to
the urban sector, which leads to an increase inih@n unemployment ratio:

f1l E =1+ p) ! u)(W,/ B <0 (20)

The incidence of environmental regulation on outpuéls can be obtained from
equations (4a) and (9):

(X-Y)/ E=0,e-6,0,(7 B>0 (21)
P/E=-(1/0,)[(X-Y/ B<0 (22)
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Therefore, environmental regulation leads to a eks® in the output level of
manufactured good in the relative sense and thirscagase in its pricé.
In sum, we can obtain the following proposition:

Proposition 1. For a developing economy with sector-specific urleympent,

environmental regulation actually lowers the outpevel of manufactured good
absolutely and relatively and thereby promotes gtge. In addition, environment
regulation results in higher capital return and lew rural wage. These results
negatively impact on the urban unemployment ratio.

Finally, we examine the effect of environmental ulegjon on national income,
which is expressed as=w, L, +w,L,+rK =w, L +rK . Differentiatingl with respect
to E and using (5a) give that:

[/E =6, (W, / E)+6,(F/ E)=[(66,, ~6.8,)! 6, J(} B (23)

where 6 (=w,L/1) and g,(=rK /1) are the shares of labor and capital returns in
national income, respectively. Therefore,

| /E > (<)0 provided8,8,, —6,6,, < (>)0 (24)

For, 6,0, -0,0,, <Oenvironmental regulation decreases national income.
Conversely, for6,6,,-0.0,,>0, environmental deregulation may paradoxically

lower the national income.
Therefore, we can obtain the following proposition:

Proposition 2. For a developing economy with sector-specific urieympent,
environmental deregulation will not necessarilyrgase the national income, reflecting
the trade-off relationship between environment aoonomic growth

4. Concluding Remarks

In this paper, we have elaborated on the modeRaplanos (1992, 2007) and Bommer
and Schulze (1999) in the Harris-Todaro generallibgum model. As usual in such
models, the urban sector is capital intensive i@ $ystem stability. We examine the
effects of environmental regulation upon the ecopom a general equilibrium,
competitive framework. The effects of deregulataam be easily obtained from those
opposite to regulation.

This paper sheds light in several aspects of thera@mmental regulation in the
developing economy. It is shown that in the Hafmslaro economy environmental
regulation lowers the output level of manufactugesdd absolutely and relatively and
thereby promotes its price. In addition, environtm@gulation results in higher capital
return and lower rural wage. These results nedsgtivenpact on the urban
unemployment ratio. However, environmental deregutawill not necessarily increase

“ It has been proved in Beladi and Chao (2006b)ttietural-urban migration occurs due to the inseea
in the price of the manufactured good, therebydasing the urban unemployment ratio.
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the national income, which reflects the trade-efationship between environment and
economic growth.

It is clear that there are some directions desgrfuture study. First, this note does
not deal with a mixed oligopolistic market. In mashgveloping economies, state-owned
enterprises often play an important role. Beladi &hao (2006a) and Chao et al.
(2006) investigated the effects of partial privatian in a developing economy. This
extension will be an effort to reflect the charaistics of a developing economy more
accurately. Second, policy instruments, such aati@x, are usually employed by the
government. Beladi and Chao (2006b) investigatecetfects of pollution taxation in a
Harris-Todaro economy. Therefore, it will be fruitfto address how the policy
instrument rationalizes subsequent discussionsnmodel.
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