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Globalization, North-South industrial location
and environmental competition

RIEBER Arséne and TRAN Thi Anh-Dao”™

Abstract

Relying on a North-South model of economic geography, our paper attempts to discuss the
management of global pollution issues such as greenhouse gas emissions. As firms are
increasingly mobile, they become sensitive to differences in environmental standards across
countries and subject the regulatory power of a country to the rule of competition. In this context,
we first evaluate the consegquences of a passive ecological dumping from the South. We find that
the Northern region undergoes a phenomenon of industrial relocation with a fall in its real
income. In addition, the outcomes on global pollution abatement appear ambiguous.
Globalization of the world economy, by changing the location decisions of firms, can make
global pollution even worse. This calls for international cooperation between the North and the
South. We then turn to investigate the outcomes of a harmonization of environmental policies.
Although better from an ecological point of view, this second scenario harms the South both in
terms of industrial relocation and real income.
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1. Introduction

Along with North-South trade negotiations, concesith the environment are the issues likely to
dominate the international arena in decades to ctmibe public debate, it is often claimed that
polluting industries are likely to relocate fromvedoped to developing countries in order to take
advantage of lax regulations. In the newly glolediZzconomy where firms can freely move
across country borders, the North may then faiupgrade environmental standards to the
appropriate levels as stricter regulations mayeadindustries away. Unless policy harmonization
and collective management of common resources mpéemented, international competition
among individual countries undermine any regulateffprts of governments. The "ecological
dumping® of the South would then be responsible for theilagry chill in the global context.
From the point of view of Southern economies howetre historical responsibility with regards
to environmental degradation incontestably liewilite developed countriesf.(recent conflicts
arisen with China). Along their development procetizey face different resource and
environmental constraints which impede their effda quickly promote people's quality of life,
while protecting their natural environment. In tlugntext, environmental regulations are often
assumed to hinder their industrialization processeconomic development. These contradictory
appreciations therefore emphasize the need faskmbhction on environmental challenges.

In this regard, our paper attempts to develop ardieal analysis of the eco-dumping assertion
by considering environment as a global public gbegond the control of any individual nation.
We model the environmental competition debate &edight against greenhouse gas emissions
argument in a two-region model of economic geogyafiine North, one South)Our novel
contribution here is to extend the traditional geel of the interaction between trade and
environment by taking into account internationalhitity of capital. In particular, we rely on
Martin and Rogers [1995] whose model has been géped in Baldwin and alii [2003] in the
so-called "footloose capital® model. This denomimatrefers to a process of spatial dynamics
which is conducted by capital mobility accordingpmfit differentials across regiohsNorth-
South exogenous asymmetry in terms of economicloewent and environmental regulations
will then be faced with the location decisions iofnfs.

Section 2 presents a description of the model. Néa divide our investigation into two parts:
first, the effects of a passive environmental pol¢ the South (the so-called eco-dumping) in
terms of global pollution abatement and spatiadcation of industry are assessed in section 3.

The term "ecological dumping" is used here to dbsciState competition as regards regulation of ajlob
environmental issues in order to attract intermetily mobile capital and/or to improve competitiess of domestic
industries. In the case of local environmentaléssthis definition refers to a social optimum fwitternalization of
pollution externalities) which theoretically diffemamong countries. There will be ecological dumpiviten the
environmental regulation of a country in a non-cargpive situation is less strict than the coopeeatihoice ¢f.
Rauscher, 1994).

27eng and Zhao [2006] also integrated a model ofiextc geography with cross-border pollution.

*The main advantage of such a framework, comparedhéo traditional economic geography models with
catastrophic agglomeration (Krugman, 1991; Krugraad Venables,1995), is that it affords an analiffi¢eactable
solution for the spatial equilibrium. In returngetfootloose capital model cuts the circular and d@ative causality
that induces a self-reinforcing agglomeration pssdey assuming that the mobile factor repatriatesf &s earnings
to its country of origin.



Section 4 then analyzes the outcomes of a cooperativironmental policy between the North
and the South. Finally, section 5 summarizes ouaclesion.

2. The model
2.1. The analytical framework

We consider two regions: North and South (respeltigubscripted N and S). The two regions
are endowed with identical total labour suppfy In each economy there are two sectors: a
traditional sector (subscripted T) and an induktétor (subscripted M). The traditional sector
is perfectly competitive and produces a homogengouosl under constant returns. It is assumed
that this good is costlessly tradable. The locatibthe traditional activity is predetermined by
the location of the immobile factors. The indudtsactor produces differentiated goods under
increasing returns and monopolistic competitiorey bre tradable at cost in Samuelson's iceberg

form: by denotingr trade costs, the idea is that only a fraction &f one unit of an industrial
variety arrives on the export market. Trade costshe global markets are thus proportional to
the parameter .

Two productive factors are used in the industredtar: labour L and physical capital K. More
specifically, we assume that each industrial vgriemuires one unit of capitalHence, the
number of differentiated products is determinedthy amount of capital available in the two

regions. By denotingli the number of available varieties in regiofie. the number of industrial
firms located in regioni)® and K, the capital endowment of region we can write that:
ny +ng =K, +Kg.

Contrary to the traditional sector, industrial fgntan move freely across regions. Spatial
dynamics in the model is then driven by capital itityhin response to profit differentials across

regions. By contrast, labour is nationally mobilg mternationally immobile. By denotingn
North's share of industrys(=n, /(n, +ns)) andzi the reward to capital in region the spatial
dynamics is described in the following way:

si=(m -7) (1-s) s, (1)
where, in addition to a core-periphery solutia) £ 0 or s, =1), an interior solution will result

from an arbitrage condition that equalizes capitadtes of return across regions. The industrial
structure of our two regions N and S is conseqyestidogenous and, because physical capital
can be separated from its owners, we must therefsténguish the capital endowment of a
region from the number of industrial firms located this region. For example, we must

distinguish the share of world capital owned by tNdwe denote this as, = K /(KN + KS))

“This assumption aims to abstract from the traditiamomparative advantage approach. By doing thésseek to
focus exclusively on the trade flows generatedneyagglomeration forces and their influence on stidal location.
®Since each unit of capital can be used to prodnesirdustrial variety, the reward to capital wobklbid up to the
point where it equals operating profit (see Baldasdalii, 2003).

®Because of increasing returns to scale, each yasfehe differentiated good is supplied in onlyedocation by a
single firm.



from the share of industrial firms located in Nooththe share of all varieties made in Norgh)(

Manufacturing generates cross-border pollution iogiaission coefficienti. Every firm can cut

its polluting emissions but it incurs an abatemeost. Indeed, any emission standdfd®
imposed by the authorities of region(with 0< 8 <1) requires an additional fixed cost (the
environmental cost; is measured in labour units). Moreover, we asstimé this additional
fixed cost is inversely proportional to the effoftpollution abatement, so that:

v, =v(B) withv <Oand v()=C 2)
To describe the government's pollution abatemeltypave make the assumption that it seeks to
reach an exogenous level of polluting emissiomssulting from local and international
agreements. Moreover, as our main focus here isoncdmpare the efficiency of various policy
instruments of environmental regulafforwe will restrict our discussion on environmental
competition to the case of emission standards wiicbontrast to other policy instruments such
as emission taxes, does not generate budget revieaed, the efficiency of environmental tax
policy depends upon the distribution of tax reven{Rauscher, 1995; Wilson, 1996).
Environmental regulation through emission standdhdsefore circumvents the redistribution
policy issue which might strongly condition the cunes of our analysis and would move us
away from our main focus.

In the model, two assumptions describe North-Sasyfmmetry:
1) differences in incomes. We assume that capstahore abundant in Ns{ >1/2), which

means, as we will see henceforth, that North'snrecs higher than the Southern one.
2) asymmetry in environmental regulations. Inigiakknvironmental regulation is more stringent
in N°: B, < Bs. According to relation (2), this implies that teevironmental cost supported by

the Northern firms is higher than the one prevgilimS, v, > v;.

The technology used by a typical firm located igioe i is described by its cost functiof€T, ):
CT =m+wex +wy, Oi=N, S 3)
where ¢ measures units of labour per unit of outpyt,s firm-level output in region and w,

the nominal reward to labour in region
Industrial activity generates global pollution la¢ tevel:

ny +Ng

P= | edj=a(nBx +nsBox) @)
0
The representative consumer in each region has-Dohblglas tastes and preferences given by:
U=C:LCi* with O<pu<1 (5)

’In response to the difficulty in determining theioml level of pollution, we assume as in Baumad &ates [1971]
an exogenous environmental policy. By this, we cleotw ignore the strategic dimension of environ@lepolicy

under imperfect competitioref{ Ulph 1996ab, 1997).

8For a discussion on the efficiency of the varioalgy instruments of environmental regulation undemnopolistic

competition, see Chiroleu-Assouline aadd [2003].

°This assumption becomes an outcome in the casecaf pollution issues when the environmental polsy
endogenous: as environmental quality is a normatigthe richer region will apply stricter environm&l standards
(Copeland and Taylor, 1994,1995).



where C, and C,, are respectively consumption of the traditionabd@and consumption of the
composite industrial good defined over a continuoirvarieties of differentiated goods. By
denotingC; the consumption of each available varigtyand assuming that the representative

consumer has a preference for variety in indusgealds,C,, is defined by a constant-elasticity-
substitution (CES) function:

1 ()

Cy =( [ le‘l"’dj} (6)
j=0

where g >1 represents the constant elasticity of substituetween any two varieties.

Combining relations (5) and (6), we can expresdnteect utility function of the representative

consumer in regiom:

G

RN
V=2 G p.l;”[ J p,}-ade Oi=N, S ™
_

where E is the region-specific expenditurie.(income, as there is no taxation and no savings in
this model),G is the price index in region, p, is the price of the traditional good in region
P, is the consumer price of industrial variegyin regioni .

The level of income in region is the sum of labour and capital income:

E=nK +wL Oi=N, S (8)
Utility maximization yields a constant division @xpenditure between the consumption of
traditional and composite industrial goods:

C,=01-u)E C, =uE Oi=N, S 9)

i is the expenditure share on industrial varieties (1 — 1) is the expenditure share on
traditional goods).
Utility maximization also implies that the demanshé€tion for industrial varietyj in regioni is:

P HE
ny +Ng

[ piod
j=0
Turning to p,, the producer price for an industrial variefyin regioni, it results from profit
maximization under monopolistic competition whicktss prices as constant mark-ups on
marginal costs. Moreover, recall that Samuelsaebarg trade costs imply that prices on the

export markek are proportional to the parameter Thus:

ITWE =TT i k=N, S withizk (11)
o-1 -1

Technology in the traditional sector is charactliby two simplifying assumptions without loss
of generality: first, producing traditional good=juires only labour and second, it takes one unit
of labour to make one unit of the traditional goMiith those simplifying assumptions and
choosing the traditional good to be the numeragrefit maximization in the constant-returns
sector combined with intersectoral mobility of lalbamply thatw =1. In addition, if we assume

G =

Oi=N, S (10)




that the traditional good is produced in both regiQ its costless trade ensures that
W, =W =w=1.

Thereafter, by normalizing the marginal cost of ihereasing-returns sector to=1-1/0 and
replacingw =1, the pricing equation (11) becomes=1and p, =T.

2.2. Spatial allocation equilibrium and global pollution

Using relations (3) and (11), we can derive theareito capital in region: 77 =(px /0)-V;.
Since total world spending on industrial varietesuals #E, and since an interior solution
(0<s, <1) is defined by equalizing capital's rates of netacross regions, the long-run reward to
capital will be: 77’ = aE, -V, s, —Vs(1-5,) with a = u/o<1.
In addition, by normalizing the world capital endoent K, to 1, we derive the expression for
world income:E, = 2L+ 77". This can be also rewritten as:

EW:2L_VNSn_Vs(1_Sn) (12)

1-a)

Employing relation (12), we can define the long-equilibrium expression of capital's reward
as:

nDZZaL—v?fn_;;S(l—%) (13)
Condition 777 = 0 implies that:
VS, tVs(1-5s,)< 2oL (14)

This is assumed to hold henceforth and says thewwlg: in order to keep the reward to capital
positive in the long run, the global cost of enmmeental regulation must be bounded. More
specifically, the sum of environmental fixed castshe two regions weighted by their respective
industrial development does not exceed an uppandeqgual to2a'l .
Defining s. = E, / E, as North's share of world expenditure, we canrakgions (8), (12) and
(13) to get:
- (i-a) (L-Vy§8 ~VeSc (1-5,)) + @ (15)

Se 2L -vys —ve(l-5) NS TVsSc LTS, Sk
The above "market-size condition" describes theachf endowment shares of world capital
(s¢) on the relative market size;E()ll. In contrast to Baldwin and alii [2003], expressid5)

implies that the spatial distribution of industna(nelysn) also affects the spatial distribution of

This condition, called "non-full specialization® byBaldwin and alii [2003], is written as

1-w(En+Es) > L. i implies that total world spending on traditedrgoods is greater than the maximum
value of traditional production that is possibledither region.

Yn contrast to Baldwin andlii [2003], we assume this expression to hold onlyhi long run where capital's
rewards are equalized across regions. Althoughioall5) is unaffected by this temporal restriotid allows us to
abstract from their assumption that the spatidtitistion of industry in the short run must depenmbn endowment
shares of the world capital stock.



expenditure (namel. ) via differences in environmental policy(, Vvs). Indeed, differences in

environmental constraints determine capital's rdwéelation (13)) and thus the spatial
distribution of income.
On the industrial goods market, firm productioreach region depends on foreign and domestic

demands. From relation (10), that defines the denfanction in regioni, we can deduce the
scale of production of a firm located in N and Spetively:

1-0
X, = Ey + E,r
N 1-o -0
nN + nST ns + nN T

(16)

= Es  , BT
% ng+n,r% n,+ng’
The first term in brackets describes domestic delhwainereas the second one describes foreign
demand.
From this, we can derive the expressions of capihlort-run reward in each region:

ﬂ”za(%vj Lw(lsfsn) ¢+(§1-_sn5§18f¢}v“

ﬂs=a(E—Wj (( (-s) ,  so j_vs

Kw) | (1-s,)+s¢ s +(1-s,) ¢
with @=1""7 between0 and1 which is inversely proportional to trade costg@=0 represents
no trade andp=1 represents free trade).
From relations (12) and (17), the long run equilibr condition (solvingrz, = 7z;) can be written
as:

17)

[(1_(/’) (ZaL_(VN ~V) Sn)JrVN (1_0')_VS(1_0'¢)] [Sn +(rs,) (”]
a(1-¢) [2L-vs,-Vs(1-5)]

Finally, we turn to the long run interaction betwehe global pollution levelR) and the spatial

distribution of industry §). For this, we retain thatx =J(7Ti +vi) Oi=N, S in the

development of relation (4) and we rely on the miaén of the long run reward to capital
(expression (13)). Thus, we get:

S = (18)

aa[ZLa \E:r]\ljna)vs (1 = )] [IBN s, + s (1_ Sy )] + aa[lgNVN Sp * :sts(l_ Sn )] (19)
The long run equilibrium of the model results fransystem of 3 equations (15, 18, 19) with 3
endogenous variabless(ss, P). Unfortunately, the combination of relatiod$) and (18) leads
to a quadratic equation which is inconvenient tduce a simple solution of spatial allocation
equilibrium (s,) and international distribution of income acrosgions ;). For this reason, we
will carry out throughout the following sections analysis in comparative statics which takes as
a starting point the observation that the enviromaestandards in N are stricter than in S
(By <Bs). We shall see specifically that trade cosf§ énd environmental policy of the two

P=




regions (B, Bs) may affect spatial interactions at work and theture of the long run
equilibrium.

3. Ecological dumping, industrial location and global pollution

This section evaluates the consequences of a passilogical dumping from the Southern
region. We assume that N unilaterally reinforcaésenvironmental regulation by constraining
firms located in its area to reduce their levejidenhouse gas emissions. By contrast, S does not
modify anything concerning its environmental regjola To keep things simple, we define a
base scenario with total environmental laxism afitBothat is to say, firms located in S face no
pollution constraint s =1= v, =0). North's environmental policy is then evaluatbdtgh
comparative statics on the impact of a reductiongp. The firms located in N are then

confronted with a dual choice: either meet this mewironmental standard, thereby incurring an
increase in their environmental fixed cost, or dvhie tough environmental policy by relocating
their productive activity in S. In addition to i&ffects on the spatial distribution of industrial
activities, we will measure the efficiency of thi®n-cooperative policy in terms of global
pollution abatement and the impact of globalizapoocess on the various interactions at work.

3.1. Relocation of industrial activities

With S =1, relation (15) describing the market size condii®rewritten as:
__(1-a)

7o Vs,

Given differences in incomes between N andsSX1/2), we show inAppendix 1 that this

relation is negatively sloped in a diagram,,(s.) (Figure 1). Indeed, with growing spatial
agglomeration in North more firms are subject tacstenvironmental standardsgy >0),

thereby eroding capital profitability internatiolyathrough firm mobility. Assuming that N is
abundant in capitalq >1/2), it will be more affected by this change in factewards, thus

explaining decrease in North's income with spat@icentration in that region. We also show
that a more stringent environmental policy (reduetin 5, ) shifts the curve (20) downward to

the left. Such a displacement is explained as\ialca reduction of the emission coefficigfif
implies an increase in the environmental fixed ¢ogt), which in turn lowers capital's reward in

(L-visisc) +as (20)

N (7n). As capital is mobile, this phenomenon spreatlsmationally. But under the assumption
that N is more abundant in capital, for an unchdngatial distribution of industrydg§, =0),

this region will be more concerned by the loweraeivto capital so that its relative incoms )
will decrease.

With S =1, the long run locational equilibrium conditionl@gon (18)) becomes:



= [(1-9) (2aL-vys)+v, (1-a)] [s,+(2s,) ¢]
a(l—qaz) [2L-vs,]
It is shown inAppendix 2 that this relation is an upward curve in a diag@mnse) (Figure 1),

describing the traditional "nome market effect" redw economic geography models: spatial
agglomeration in N §,) is increasing with the North's share of world exgiture §.). We also

show in Appendix 2 that a reduction ing5, moves the curve upward to the left. Such a

(21)

displacement is explained by the fact that, forvemy distribution of incomee, a stringency of
North's environmental standards encourages retotafiindustry into South.

Insert Figure 1

Figure 1 shows graphically that the reduction fin, leads to a jump from equilibrium 0 to

equilibrium 1. The outcome is unambiguously a réiduacin Sn. Recall that the introduction of
more stringent environmental standards causes amedhate increase of production costs for
firms located in N. The region becomes less aitracnd industrial firms choose to circumvent

the environmental constraints by moving away (lo&gr The extent of the phenomenon should
however be downplayed by the fact that the reloocaticentive is partly moderated by privileged
access to a large market once a firm is locateédl in

At the same time, the reduction of capital's reward spreads internationallya firm mobility.

This in turn decreases nominal income in both mgifcn, Es) while affecting, as we showed,

North more because of its capital endowment. Topdeta the welfare analysis, we have to

consider the impact of North's unilateral environtaé policy on the cost of living in the two
. -ul(o-1) 1)

_ . e
regions (relation (7)): G, =[$1]‘” +¢(1-s,) } and Gq =[(1—§q)l + s, ”} S
Relocation of productive activities to S impliesianrease in North's price inde%( ) because

more goods have to be imported, implying a highsateé cost than the one faced if the good was
produced locally. By contrast, the price index dases in SG,) since it imports a narrower
range of industrial goods. In addition, we saw th@ninal income decreases in the two regions,
thereby resulting unambiguously in a reductioneall income in N. The net effect on South's real
income remains ambiguous. The impact depends omxitent of industrial relocation: if this
phenomenon is extensive, the price index in Sdvdp strongly, thereby increasing the likehood
of real income improvement.

3.2. The efficiency on global pollution control

As an intermediate result, we showed that uniladfsrdution abatement policy is very expensive
for the richer region, since it undergoes a phemuneof industrial relocation with a fall in its
real income. What about its consequences in tefrgkobal pollution abatement?

With S5 =1, relation (19) defining the long run global poidurt level becomes:



. oa(2La -vs,
(i-a)
We show inAppendix 3 that this relation is a downward curve in a diagi@&n,P): a highersn
increases the number of firms forced to exploitleamer technology, which will result in a
reduction of global pollution. In the same way, also show that a lowe#n shifts the curve
(22) leftwards: regardless of what happens to itiglutocation (unchangedsn), stricter

environmental standards in N reduce transboundaliytion (P).
As drawn inFigure 1, North's environmental policy has ambiguous effattglobal pollution

control: in particular, there's an inherent comtfbetween relocation of firmsA&én) and the shift
in the global pollution schedule (curve (22)). Regyon relation (22), we can show analytically

)[/”Nsh +(1-s,)]+ovaB,s, (22)

that the change iR with respect to a small changefin is decomposed into three contradictory
elements denoted respectively the technology effleetscale effect and the relocation effect.

R B R B (23)
dBy 9By ds, =dvy =0 OVy ds,=d By =0 0B ds,
technology effect scale effect relocation effect

The technology effect:
This effect simply describes the favourable impact environment of cleaner industrial
processes. Relying on relation (14), we show tmafitst partial derivative is positive:

oP _ 2La -vs, J }
=gas,|| —— [tV | >0 (24)
a'BN ds,=dvy =0 {( (1_0)

Cleaner technology used in N implies all other glsiequalig. for a given spatial distribution of
industry and a given environmental fixed cost)wadolevel of global pollution.

The scal e effect:

This effect measures the impact of the environnieptdicy on firm scale which in turn
determines the level of pollution. According toaten (23), the scale effect is decomposed into
two terms. The first one asserts that a loygr raises the environmental fixed cost of firms
located in N ¢, <0). But, according to the second term, this higlreed cost affects firm scale

and therefore the level of pollution. Relying omat®n (4) and assuming thgf; =1, we can
decompose this second term further:
0X, (25)
ds,=0

oP
=S, 5
ds,=d 3y =0 i

oV,
To study this derivative in more detail, we havaigstinguish the scale of firms located in N and
S. After rewriting relations (3) and (11), we cdvserve thatx =0’(ITN +vN) and x; = o7z In
the long run, capital's rewards are equalized acregions and relation (13) indicates that
m, =1, =71 =(2La -v,s,)/(1-a). Thus, in the long run, we haveg, > s, as firms located in
N seek to cover the environmental fixed cost bydpoing at larger scale (we will name this the

"paying off" effect). At the same time, the higharvironmental fixed cost in N burdens capital
profitability on the global marketsi@ capital mobility) and consequently encourages gitim

28
oV,

+(1-s))

ds,=0

10



both regions to reduce their scale of productioe (efer to this as the "capital profitability”
effect). These two effects induced by the increaséy have a contradictory impact on the scale
0X,,

of firms located in N:
N =0 071,
OV | -0 vy,

In the first expression of equation (26) we find bwmo above effects in square brackets: the first
term refers to the capital profitability effect€tkign of the partial derivative is negative) wiasre
the second, of positive sign, refers to the payfigeffect. The second expression on the right-
hand side of relation (26) shows that the intecschetween these two effects renders the sign of
the partial derivative (26) ambiguous.

In contrast, such ambiguity disappears for theditatated in S. As they are not affected directly
by the environmental constraint, only the capitaffipability effect prevails \ia the international

mobility of capital) so that the impact gk on their scale of production is negative.

x| _,0m
oV, oV,

1-a

+1}=L (1-s,)-0] (26)

ds,=0

=-%% <9 27)
l1-a

ds,=0
For completeness, we can replace expressions ((@6Ra) into (25):

oP oa
Md o :E[%(l_%) (By-D)-asB,]<0
s, =d Sy =0

In other words, the increase of the environmensadf cost in North involves, all things being
equal, a reduction in the level of global pollutiaa a negative supply effect. That is to say,
because of capital mobility, firms in both regiare affected by the capital profitability eff&ct
and lower their scale of production. In contrastlydirms located in North are subject to the
paying off effect, which induces production at kErgscale. We can see that the capital
profitability effect dominates this interacting pess.

ds,=0

The rel ocation effect:

The relocation effect illustrates the consequemtenvironmental regulation on firms' choice of
location. We have partly described this effect hie previous section: in comparative statics,
more stringent environmental standards in N invoimevitably a relocation of firms
(0s,/98, >0). In addition, we show ir\ppendix 3 that dP/ds, <0, ie. the relative share of

industrial firms in N, with its more constrainingneéronmental regulation, reduces the level of
global emissions. Hence:

9s ,dP 28)
0By s,
Contrary to the two former effects (the technol@dfect and the scale effect), the relocation
effect therefore affects negatively expression.(R®)re generally, the efficiency of a unilateral
environmental policy can be cancelled by firm midilinstead of applying a cleaner production
process which by nature is more expensive, firneatkd in the richer region can move to the
region with laxer environmental standards.

2More precisely, as shown by relation (25), the @approfitability effect is weighted ineach region by its
respective emission coefficient and share of imihldirms.

11



3.3. The consequences of globalization

By reducing barriers to trade in industrial googlepalization of the world economy may affect
the interaction between the three forces at wohis Pprocess is captured in our model by the
parametery (0<@<1) which measures the freeness of trade. We obskaté tintervenes in

the locational equilibrium condition (relation (21and influences both spatial allocation and
global pollutiort>.
Looking at the impact ofp on the spatial dynamics, we can observe fromiogigR1) that:

2 2
9 SEW‘ =v’Na—SEA <0 (29)
080, " vod, _,

Expression (29) is drawn figure 1 as follows: the globalization process, illustrabsda higher
@, magnifies the shift of the curve (21) onto thi¢ ¢erresponding to a reduction jf, . The new

equilibrium (equilibrium 2) is characterizedter alia by a stronger reduction ig, ie. a larger
relocation in comparison with equilibrium 1.

Globalization, by reducing barriers to trade inusttial goods, makes access to the Northern
market easier and hence firms more sensitive iim tbeation choice to the induced pollution
abatement overcost. As spatial agglomeration iddiger region in order to take advantage of its
market size will be reduced, it becomes more pabfé for firms to relocate in S and export to N
instead of complying with its local environmentérgdards. In other words, the globalization
process enhances firm sensitivity to ecological pimgn In addition, by magnifying the
relocation effect (relation (23)), it increases frebability that North's stricter environmental
policy paradoxically harms environment.

4. International cooperation on environmental policy

Previous results obviously argue in favour of glabetion on the environmental standards. To
analyze the consequences of such a policy, wemelate our model in comparative statics.

Departing from the base scenario whee= 1, 0< 3, <1, we constrain the Southern region to

adopt the same stringent environmental standardsoah (Bs= Bn). For an analysis of the
locational equilibrium under harmonized environnaéregulation, we rewrite the model by
holding: Bs= Bn = B andVs=Vn =V,
Relation (15) describing the market size condit®othen rewritten as:
l1-ao
sE=%(L—VSK)+asK (30)
In contrast to relations (15) and (20), we cantbe¢ the relative distribution of world income

(s:) becomes now invariant to the spatial distributddnndustry €n) (Figure 2). This outcome

can be explained by the fact that harmonizatiothefenvironmental standards cancels short run
differences in capital's rates of return acrossoresy Hence, as capital's reward is repatriated to

More precisely, in relation (23) detailed above, ﬂarameteﬂb intervenes in the definition of the relocationeett
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the country of origin, relocation of industry indiscno income change in the two regidns
Spatial equilibrium condition (18) becomes:

s+(1-s) ¢
(1+¢)
In comparison with the base scenarif, €1, 0<pf, <1), the outcome of environmental

harmonization is a shift downward onto the righttaf spatial equilibrium scheduligure 2)*.
In a global context of harmonized environmentahgtads, the level of transboundary pollution
is by nature independent from the location decsiohfirms. Indeed, relation (19) is rewritten

with Bs= Bn = B:

s = (31)

b= caaf(2L-v)
(1-a)
As drawn inFigure 2, relation (32) determines minimal pollution in anacooperative situation
where all industrial activities would be agglomerhtin North (relation (32) corresponds to
relation (22) withs, =1).

(32)

Insert Figure 2

Figure 2 shows that harmonization of the environmentaldaaas, by the jump from equilibrium
0 to equilibrium 3, may be efficient in terms okl pollution abatemetit But it induces
simultaneously a relocation of industry into N:ths environmental fixed cost is identical in both
regions, firms will prefer to benefit from a betsacess to the North's larger market.

Finally, turning to the welfare effects, we firdiserve that the higher environmental fixed cost in
S reduces reward to capital internationalig capital mobility. As we showed, this reduction
affects more the Northern region because of ithdrigcapital endowment. However, its price
index tends to decrease with the attraction of stdlal activities, implying an ambiguous
outcome on its real income: the decrease in treepndex G, ) may prevail over the reduction
of nominal income E, ). By contrast, South's disindustrialization affetts price index in the
opposite direction: as a wide range of industriabds are now imported, it bears higher trade
costs. Accordingly, harmonization of the environtaérstandards implies unambiguously a
reduction of real income in S: the increase of piiee index Gg) in accordance with the
disindustrialization process adds further to tluotion of its nominal incomef).

To summarize, world harmonization of the environtakrstandards hurts South through a
disindustrialization process and a loss of reabme. This outcome is of interest because it
points out that Southern countries bear the burdénefficiency for global action on
environmental regulation.

1% Relation (30) refers to the caSe = 1 in expression (20)g. all industrial activities are fully agglomeratedthe
region adopting clean technology.
15 We find the same locational equilibrium condit@min Baldwin anelii [2003]. In the base scenario, relation (31)

would correspond to the particular cage = O.
16 We carry out this point in detail in Rieber an&{2007].
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5. Conclusion

Under the new globalized economy, competitiveneseerns have gained raising interest in all
governments. Environmentalists are then afraid thatindividual pursuit of this objective can
enter in conflict with the safeguarding of enviraemtal resources. As firms become increasingly
mobile in the global markets, the environmentautetpry power of a country in terms of taxes
and standards is subject to the rule of competifidre management of global or transboundary
pollution issues such as greenhouse gas emissiaystimen result on "free rider" behaviour
which can involve irreversible environmental dansgage

In this paper, we have attempted to develop a #tieal analysis of the eco-dumping assertion in
an economic geography model. Such a framework allesvto evaluate environmental policy in
a context of international capital mobility and wiog interdependence between individual
nations. Relying on a two-region model, the Nortuth tension at work has been confronted
with transboundary pollution issues. We have fimtsidered a passive ecological dumping from
the Southern region. It is shown in particular thia@ North undergoes a phenomenon of
industrial relocation with a fall in its real incenas firms initially located in the North are
incited to avoid its stringent environmental policy relocating their productive activity in the
South. However, the ecological dumping argumentdmg found partial evidence because the
North still remains attractive for firms which takdvantage of the market size effect. In addition,
the total effect on global pollution control is aigious as three effects work in opposite
directions. It is shown that globalizatiore( freer trade and capital mobility) enhances firm
sensitivity to ecological dumping (namely differescin environmental standards across
countries). Accordingly, the Northern environmengablicy may paradoxically harm the
environment.

These results provide quite natural arguments fwermational cooperation. However, the
outcomes remain uneven: environmental harmonizétiots specifically the South both in terms
of spatial distribution of industry and real incante other words, the Southern region would
"unilaterally” incur the burden of a successful manized environmental policy. Our results
therefore bring theoretical support to the so-calfinciple of "common but differentiated
responsibilities”. More specifically, it raises tbegent challenge of financial and technological
compensations that developed countries should goadeveloping countries under multilateral
environmental agreements.
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Appendices

Appendix 1: The properties of the market size condition

— (1 Ci)
=——*~ (L S.S¢ )t as 20
% 2L—Vn§1( Yo ) ( )

We demonstrate that relation (20) is negativelpestbin a diagramq,, s:):

ds. _Vu(1-a) [L(=25+7)]
ds, (2L-v,s,)*

We also demonstrate that a more stringent enviratahpolicy in North (reduction i3, ) shifts
the curve (20) downward to the left. Indeed, $pr>1/2, we have:

0| _w(-a) s[L(=2s+7]

CJEN ds,=0 (ZL —VNg)2

<0 for s, >1/2

Appendix 2: The properties of the locational equilibrium condition

o _[1-0) (2aL-v,s)+u, (-a)] [+(+5) o
a(1-¢) [2L-vs)]

(21)

We then have:
ds. _ (1-9)  (1-9)(1-a) A (v-2)+ev;(ta)

ds, a(l+g) a(vys, —2L)2(1—qo2)
d’s. _ 2av, (1) (ws,~2) [(1-9)'(¥a) L(v- 2)+pi(ta)]
ds’ a’(vys, —2L)4(1—(/72)2

Therefore, we consider two situations:

1) if (1-¢)°(1-a) 2L(v-2L)+¢?(1-a)> C then following relation (14)ds /ds, >0 and
d?s./ds?>0

2)if (1-¢)°(1-a) 2L(v-2L)+¢? (1-a)< Cthen we solves, such asds, /ds, =0

__[a-gf(-a) a(v-2)-gi(ra)] 5
(1_¢) Yn W

With (14) andO< a <1, we can deduce that.2 v,, sothatSh>1 V 0<sp <1

As Sn > 1 andd?sg/ds? < O we have demonstrated thdge/ds, > 0 vV 0 < s, < 1.

A reduction inBn moves the curve (21) leftwards:
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_2L(1-a) vi[s.+(1-s) o] [1_5“(1_¢)]>o
ds,=0 a(vys,—2L) (1-¢)

9%
9fy

Appendix 3: The properties of the global pollution level

oa(2La -v,
= ( (1_0) %) [IBNSn +(1_Sn)]+0-VNaﬁNSn (22)

We demonstrate that relation (22) is a downwardeur a diagramg,, P):
£ — _aa(l_ﬁN) l:VN (1_Sn) +(2a_VNSn)] -aovyap, <
ds, (1-a)

A more stringent environmental policy in North (wetion in Bn) shifts the curve (22) leftwards:
0P _ aov)s, [(1_:3N) (Sn _1) _IBNO'] +aogs, [( 2a'_VNSn)-"VN (1—0’)]
Bl (1-a)

0

>0
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Figure 1
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Figure 2

(21)
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