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Abstract

This paper examines the optimality of environmental standards that are often
observed to be imposed by the importing North on exporting South. In the
context of goods direrentiated in terms of environmental quality and the
degree of consumption pollution they generate, consumers’ witlingness-to-pay
varying with such quality and being dizerent across dizerent income groups,
we show that : (1) competitive environmental qualities are sub-optimal; (2)
environmental-quality dependent consumption tax is the ..rst-best policy;
and (3) when South has a cost advantage in dirty varieties, the second-
best policy for North is to lower minimum environmental standard from the
autarchic level of minimum standard.

Key Words : Environmental quality choice; consumption pollu-
tion; environmental standard.
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1 Introduction

With the growing concern over environmental impacts of production and
trading activities, the North-South trade relation has got renewed attention
from the economists, environmentalists as well as from men-in-practice. Spa-
tial separation of dirty and clean industries across the South and the North,
on the one hand, and comparative advantage of Southern countries in dirty
goods and ecological dumping, on the other hand, are at the core of such
concerns. These concerns have motivated the importing countries to im-
pose environmental standards on such exports coming from the developing
countries. The 1SO 14000 series certi..cates are typical examples.

With the proliferation of such environmental standards, one might won-
der whether these physical requlations on product standards are optimal for
the importing country under consideration. After all, these standards re-
strict trade and accordingly robs o= the gains to be had from consuming the
good from a cheaper source. Indeed there are gains from such regulations
as it may entail less environmental damages (that of course depends upon
the particular approach to de..ne such damages), but it is not clear a pri-
ori whether these are suCcient to outweigh the losses from restricted trade
thereby making the regime Pareto-superior to free trade. Thus, the use of

environmenta! standards against export of dirty goods (or varieties) by South



is not a self-enforcing proposition as it may entail larger welfare losses for
the importing North.

One might argue, however, that production of dirty goods is distortionary
and thus free trade is not necessarily welfare improving under such circum-
stances. Moreover, such activities may have an adverse impact of dirty goods
on the productivity of other sectors [Copeland and Taylor {1999)]. But these
arguments are valid when we look at the production and welfare of the ex-
porting South. To use the production externality argument, that holds the
centre-stage in the large body of literature on trade and environment, to
Justify imposition of environmental standards by the North where the dirty
good is imported and consumed, we need a much broader perspective. For
example, if exports of dirty goods by India increases production and hence
environmental degradation there, one might wonder why the importing coun-
try, say US, should be concerned with such imports from India and would
like to impose environmental standards?

There may be two plausible answers. First is the concern for the global
environment itself. That is, to quote Maler (1992), "there are non-physical
relations that arise because individuals in importing country may be con-
cerned with environmental resources in the exporting country”. Second, and
more important, is the transboundary pollution esects exempli..ed by up-
stream polluting countries and downstream suxering countries. But when
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such non-physical relations are absent and transnational damages are neg-
ligible either due to the nature of the emission or due to the fact that the
exporting and importing countries in question are geographically far apart,
concerns against import of dirty goods are hard to justify in terms of pro-
duction externality’. The US imposition of 1ISO 14000 series regulations on
indian exports is one such example that needs a more plausible explanation.
Such concerns are, however, immediate once we focus on environmen-
tal degradation through consumption rather than production. Examples of
such damages through consumption and the related issue of consumption
externality are overwhelming. Cigarette smoking, auto-emissions are typical
examples. This calls for shifting the focus from production-pollution to the
consumption-pollution and the relative demand for goods having more and
less pollution emissions through consumption. That is, the environmental-
quality of the goods is what we have to take into account instead of the
conventional approach of pollution-intensity of goods from the production
side if we wish to examine optimality of environmental regulation by the
importing North concerned primarily with its own national welfare

This is the primary concern of this paper. We examine the welfare im-

1Certainly the countries can be hurt by such trade [Copeland and Taylor (1998)],
but essentially this amounts to non-convexities of the production set as a consequence of
envirenmental degradation. There are cases, however, when both trading partners gain
and the use of environmental standards by one country in such cases is even harder to
Justify.



plications of environmental regulations for the Northern country that is im-
posing the regulation in a situation where goods generate pollution when
they are consumed. Given the consumption pollution and consequent con-
sumption externality, an appeal to the theory of distortion pioneered by
Bhagwati and Srinivasan (1963) and Johnson (1965) indicates that a con-
sumption tax is an optimal intervention. We then show that no uniform
equivalent minimum environmental standard on the Northern producers ex-
ists. That is, uniform environmental standards are only second-best under
autarchy and the particular level of such minimum standard depends on the
income distribution pattern. But the optimum rate of consumption tax and
its equivalent level of second-best environmental standard dizer under free
trade from those under autarchy. Consequently, the physical environmen-
tal regulation that was in force before trade liberalization is not even the
second-best. Moreover, depending on the extent of cost advantage of South
in producing dirty varieties, this may even be Pareto-inferior to free trade.
The second-best environmental regulation in such a case calls for a lower
minimum environmental standard on Southern exports of dirty varieties.
At this point, it is instructive to distinguish our analyses from the earlier
analyses of Krutilla (1991) and Ulph (1992). Krutiila compares optimal con-
sumption (production) tax with standard Pigouvian tax when the regulatory
country is a net exporter and when it is net importer of the good generating
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the negative consumption (production) externality. His focus has been on the
terms-of-trade emect of the environmental taxes. On the other hand, primary
concern of Ulph is to examine the choice between environmental standards
and taxes as policy instruments of the two national governments who use
these instruments strategically to their respective national advantages. But
with production as the source of pollution, he shows that countries when act-
ing strategically will prefer to use standards rather than taxes for same leve!
of pollution. This falls short of an analysis that compares optimal policies.
Whereas our concern of Pareto-superiority of environmental standards to
free trade is quite dizerent, the analytical structure that we use to address
this issue further di=erentiates our analyses from those existing in the litera-
ture on trade and environment. The good under consideration is assumed to
have dimerent environmental quality levels permissible by the present state
of technology with the degree of consumption of pollution varying with such
guality levels. Thus, even with constant level of consumption (or produc-
tion), environmental damages may be higher when environmental quality is
lower. The good is then called to be of dirtier variety. The particular variety
of the good, i.e., its environmental quality level, at equilibrium is, however,
a choice variable for the ..rms. Consumers’ willingness to pay varies with the
particular environmental quality of the good and this infuences the ..rms’
choice of the quality level from amongst the technologically feasible set. How-
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ever, given the consumer heterogeneity that refects income disparity within
the North, in equilibrium both dirty and clean varieties may be o=ered. This
provides the basis for environmental-quality dependent taxes and standards
to attain Pareto-optimal outcome.

The rest of the paper is organized as follows. In section 2 we dewelop
a model of choice of environmental quality in North under autarchy given
income disparities and consequent consumer heterogeneity. The modeling of
the demand side draws heavily from models of vertical product dizerentiation
[Acharyya (1998), Shaked and Sutton (1982) and Tirole (1989)]. We show
that market outcome is sub-optimal due to the consumption-pollution and
optimal environmental quality can be achieved through quality-dependent
consumption tax or equivalent environmental-quality regulation. Section
3 examines welfare implications of trade liberalization by the North when
Southern ..rms have (comparative) cost advantage in dirty varieties. it also
derives the main results regarding (sub-) optimality of environmental regu-

lation. Finally, we provide some concluding remarks in section 4.

2 A Model of North

We use the demand-approach developed elsewhere [Acharyya (2000)] to model

the North. Consider a good X that has dimerent environmental quality levels



indexed by A 2 E0;73—\”: The environmental quality is measured by the envi-
ronmental damages through consumption of the good in terms of poliution
emission, say. A higher value of A means that the good inticts upon the
society a smailer amount of pollution emission. There is, however, a limit to
the highest environmental quality permissible by the present state of tech-
nology that is indicated by A. The characterization of preference and cost

structures are as follows.

2.1 Preference Structure

Consider two types of Northern consumers de..ned by their income levels
He < Hu. Let n; be the number of consumers with income i;. Each consumer
buys, if at all, only one unit of the good. Note that by this assumption we
rule out any congestion e=ect which is of course for analytical convenience.
Total demand for the good is, therefore, zero (when none buys the good), n;
(when only income-group i buys) or n_ + ny (when all buy the good).

Let ® denote the taste parameter and without any loss of generality we
assume,

®=®(); ® >0 (1

The building bloc of this demand-approach is that consumers must care for

the environmental quality and accordingly must be willing to pay direrent



prices for goods of dizerent environmental qualities. We also assume that
consumers can _judge the environmental quality of the good (i.e., the degree
of environmental damages it causes) before actual consumption. Otherwise
there would arise the problem of informational externality such as in markets
for lemons. Of course, consumers might still fail to fully internalize the
social cost of consuming the good and consequently we have the standard
consumption externality problem where private and social willingness to pay
dizer.

The net utility that a typical pi-consumer enjoys from consuming the

good of environmental quality A is?,

U=ulP@) Al jp u(®0) >0 ua>0uaa 0 Uae >0 (2)

This is assumed to be continuous in A and p. The partial derivatives imply
that the marginal utility of or marginal willingness to pay for the good of
quality A {which in this case is also the marginal rate of substitution between
price and quality) is positive and non-decreasing in A. Note that use captures

the change in the marginal willingness to pay as taste (®} changes and this

2This preference structure is commonly speci..ed in models of vertical product di=er-
entiation. See Acharyya (1998) and Tirole {1989), for example.



relationship is expected to be positive.
In addition, the preference function is assumed to hawe the following

. . £ _n
desirable properties for all A2 0;A

ul® (pu); Al > ul®(p); Al (2a)
UA[® (pH) ; Al > ual® (p); Al (2b)

These essentially imply a positive association between total and marginal
utilities of quality across the income groups in North. That is, the high-
income consumers of North derive greater total as well as marginal utility and
accordingly are willing to pay higher price than the low-income consumers.

A typical consumer with income p; buys the good only if it derives non-

negative (net) utility from it,

ul®);Al . p BAZEO;K“ (3)

This is the individual-rationality (IR) constraint or the market-participation
rule. Of course, we assume that the consumer derives zero utility from hold-
ing his money income and in case he is indinerent between buying and not
buying (when strict equality in (3) holds), the tie-breaking rule is that he

buys the good.



On the other hand, p;-consumers purchase the good of any environmental
quality A, at price p; instead of A; at price p; if it satis..es their self-selection

(SS) constraint :

ul® Al G pioL ul® @Al P (4)

Tie-breaking rule is that in case of equality in (4), A; is purchased if A; > A;:

In addition we assume that,

Hi . U£®(PO:¢€ 8i (5)

That is, (all) consumers can arord to pay for the good of highest environ-
mental quality®. There is, thus, no purchasing power constraint. This is the
standard practice in the existing literature on choice of quality of conven-
tional goods.

The preference structure de..ned in (2) and the IR constraint (3) imply
that the indi=merence curves between price and environmental quality is pos-
itively sloped and concave in (A; p)-space with fower curve indicating higher

(net) utility. An important property of this preference structure is that the

31t need not be assumed that this is the only good that the individuals consume.
There may be other conventional goods. All we need is the additively independent utility
functions with constant proportion of money income being spent by each individual on
this conventional goods and the non-conventional, quality-dizerentiated good. This is
the standard assumption used in the literature on vertically-dinerentiated (conventional)
goods.
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corresponding indizerence curves are vertically parallel, i.e., have same slope

for any given environmental quality, A :

TR

ﬁ = UAlP () Al (6)

This has far reaching implications as we will see later.

2.2 Cost structure

Suppose there is no ..xed cost of production and the marginal cost of the
good is invariant with respect to output level (x) but varies positively with

the environmental quality :
CNGAY =cV(A)X;, cf >0 chy >0 (7

However, convexity of the cost curve, chs > 0, is not succient to ensure
an interior solution, i.e., A < A in a perfectly competitive (or monopolistic)
market. Given the restrictions on ua and ca, the necessary condition for this

is,

. £ a
NA) >ua ®(pu); A (7a)
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Thus the cost curve must be suCciently convex. Givench (0) < ua [® (i) ;014

c,’}‘A > 0 as de..ned in (6), and (2a), this condition ensures that,

el (A) = ual®(p); Al for some A; < A (8)

2.3 Choice of environmental quality in North : Autarchy
2.3.1 Unregulated Competitive Choices

Consider perfectly competitive ..rms choosing environmental quality levels
given the preference and cost structures as de..ned above. Let Aic be the
quality level o=ered to the piconsumers. Such competitive solution must

satisfy following two marginal conditions :

pic = ¢V (Aic) (9)

ua[® ()5 Aicl = ch(Aic) (10)

The ..rst condition is the standard zero-pro..t condition that requires marginal
cost (MC) of production equals the price of the good for any given envi-
ronmental quality. The second condition is the marginal-quality condition

requiring the MC of quality is equal to the marginal revenue (MR} from

*With can , 0 toensure that producing any environmental quality is feasible, we need
to assume ca (0) < ua [® (p); Al
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quality variation. Given (2a) and the restrictions on the cost function, it is

immediate that,

ALC < AHC < -A. (11)

The competitive solution isillustrated in Figure 1. The corresponding welfare
tevels attained by the Northern consumers are indicated by the indizerence
curves I°* and h'h' respectively for the representative consumers of yi, and

H income groups. Formally, denoting these private gains by B;

B? = niful® (u): Accl i e (ALc)g+nafu[® (uy) : Ancl i €™ (Auc)g (12)

2.3.2 Regulation and Optimality

The competitive environmental quality levels in general will not be the op-
timal qualities. Typical of any externality problem, the consumers will not
internalize the social cost associated with the consumption pollution that
the good generates and accordingly private and social valuations of the good

dizer®. That is, u[®(p;); A] de.ned in (2) does not indicate the bene.t

>This has no confict with our earlier assumption that consumers correctly perceive the
environmental quatity of the good by which we mean that there is no misperception about
the private bene..t from consuming the good.
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that the society derives from consuming (one unit of) the good of quality A.
Since there is no a priori reason to believe why the high-income Northern con-
sumers will internalize the social cost partially or fully even though they may
have entirely dizerent valuation of private bene..t they derive as indicated in
(2h), we can expect divergence between social and private bene..ts from (or
willingness-to-pay for) the good to be same across dizerent income leveis®.
However, it is reasonable to assume that such divergence is smaller higher is
the environmental quality of the good. Formally, if = denotes the social cost
due to consumption pollution that is not internalized by the consumers, the

following speci..cation seems reasonable :

T=T(A); A(A) <0 aa(A) <0 (13a)

A =0; (A)>0 80<A<A {(13b)

In Figure 2, aja; refects society’s maximum willingness to pay for dizer-
ent environmental qualities for income level p;. = (A) measures the vertical
dizerence between this curve and the IR constraint of the typical consumer.
Given such de..nitions, we can write the following proposition :

Proposition 1 :

80ur results will hold ewven if such divergences vary with the income levels. But the
algebra will become a bit cumbersome.
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Competitive environmental qualities are : 1} sub-optimal, ii) lower than
the optimum.

Proof :

For the ..rst part we note that the socially optimum menu (pi; Af) is
the one along the cost curve for which the total surplus from catering the

pi-consumers W, = (U[® (p); Al j ¢(A) | ~ (A)) is maximum: That is,

ual® (@) s AT i “a (A =calA)) (14a)
p} = c(A]) (14b)

Suppose, the competitive quality maximizes W, i.e., Aic = AT: Thus, ca(Aic) =
ca(AY) and ual®(y;); Aicl = ual® () Aj]l: Consequently, by (10) and
(14a) this should mean, ~,(A7) = 0: But this contradicts (13a). Hence,
Aic = A7; i.e., competitive quality is sub-optimal.

On the other hand, for the second part, evaluating the change in social

welfare (W;) at Ajc we obserwe,

dW;

dA A_n. ual® () : Aicl i calAic) | alAiQ)

i alAic) >0 fusing (10) and (13a)]

15



Therefore, A} > Aic. &
Corollary 1 : A (per unit) quality-dependent consumption tax, ;, de-

signed to make private bene..ts (net of taxes) equal to social bene..t,

E =
i="(A) 8AZ GA (15)

is the optimal policy.

The optimal policy is one that helps attain the social optimum and from
the celebrated works of Bhagwati and Srinivasan (1963) and Johnson (1965)
on the theory of distortion it is immediate that a consumption tax will be
the ..rst-best policy to correct for the consumption distortion (pollution). In
terms of Figure 2, the consumption tax de..ned in (15) makes aja; the IR
constraint (net of taxes) for the typical consumer because now he purchases

the good only if,

ul® @), Al (A) . p

Accordingly, the ..rms raise the environmental quality osering A7. The

marginal condition (10) now should be rewritten as,
UA® (i) ; AT] = A (A)) + ~al(A) (16)
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If instead of this price restriction a physical restriction such as environmental
standard is imposed, will it be Pareto-optimal? The answer is aCrmative only
if we can construct consumption-tax equivalent environmental standards.
Since A} = Ay, this requires consumption-tax equivalent discriminatory
minimum environmental standards. But uniform minimum environmental
standard is what we typically observe in most countries imposing such stan-
dards. Unfortunately, no such uniform standard exists that is ..rst-best. In
particular,

Proposition 2 :

There is no (uniform) environmental standard that is Pareto-optimal.

Proof. Let us denote the minimum environmental standard as & We
.rst consider the set of consumption-tax equivalent standards. Suppose the
environmental quality that producers would o=er to the p -consumers under

the consumption tax, A} ; is alternatively set as the minimum standard. Thus
h i

the producers must now choose A from the set & = A A .
i £ .
Consider ..rst the i -consumers. Let A 2 A7: A be the environmental

quality omered to them. Thus, the (total) private bene..t derived is,

E n S
BE = n.fu ®(u);AE M 'AFg
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Social bene..t is, however, smaller :
£ o i ¢ i ¢
WE =n fu ®u); AR M 'AF | T 'alTg (17)

But competitive forces ensure that at equilibrium the minimum standard,
A7, will be o=ered :

AF = A} (18)

Because since A > A ¢ where A ¢ is the solution of (10), given the curva-

ture properties in (7) and (7a) it is immediate that,
ul® () Al e (A) <ul® @) ALl eV (AL) BA> AT

Note, given the marginal cost pricing, this inequality states that consumers
will purchase A{ even if A > A[ is available. Thus, any ..rm orering an
environmental quality higher than the minimum standard will have zero de-
mand for its good. All these imply that WE in (17) is what we achieve for
the pi_-consumers under Pareto-optimal consumption tax.

On the other hand, since the minimum environmental standard & =
A% < A7, it is sub-optimal for the high-income pn-consumers. Hence, the
environmental standard requiring A > A} is not ..rst-best.

Similar logic shows that the minimum environmental standard requiring

18



A > A}, is also not optimal. It is needless to check for other environmental
standards simply because those cannot help us attain the maximum wel-
fare level even for one set of consumers unlike these two consumption-tax
equivalent standards.

Hence the claim. &

Note that the above result does not depend on whether A is greater than
or less than Apc. However, for analytical simplicity, we will assume hereafter
that A = Ayc. Relaxing this assumption does not alter our results derived
below qualitatively.

What follows from the Proposition 2 is that there does not exist any
uniform consumption-tax equivalent minimum environmental standard that
is Pareto-optimal. If the Northern government can discriminate between
dizerent income groups and set separate minimum standards for producers
catering them, the Pareto-optimal outcome can be attained. But that is not
what we typically observe. Moreover, such discriminatory standards may
require too much of information for the government. It may instead be easier
to implement the consumption tax. Since uniform minimum standards are
more often observed, it is important to know which of the two consumption-
tax equivalent environmental standards is the second-best. This depends
on the income distribution pattern as captured here by the ratio ;‘—:: in
particular,
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Proposition 3 :

When the ..rst-best consumption-tax equivalent discriminatory environ-
mental standards cannot be set, setting the smaller of the two (i.e., Aj) as
the minimum standard for the domestic producers is second-best if,
o ful® @) ARG eN (AR i T (ARG i Ful®(n)iAncl i ¢ (Anc) |~ (Auclg

o ful® @O ATT eV (AT | (A i Ful® Q)i AYL i eV (AY) i (ARG
(19)

Proof. Given our assumption that A  Awc; from Proposition 2 it

follows that,

AF = Al Af = Auc

when A} is set as the minimum standard, whereas
AL = Af = A}

when AF, is set as the minimum standard. It is now straightforward to check

that,

WE(AT) = noful® )AL V(AL | 7 (Ag

+npful®@En); Ancl i & (Auc) i~ (Auclg  (20)
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WEA;) = niful® )AL Y (AL | 7 (AD)g

+npful® (a) P ARL T cY (AR) § 7 (AR)g (21)

Therefore, WE(AY) > WE(AL) if (19) holds. m

Note that depending on the value of the parameters on the right hand

side in (19), the above result is quite compatible with uniform distribution

(N = nK).

3 Trade Liberalization in North

Suppose North liberalizes its trade regime allowing Southern ..rms to sell the
good in the North. To capture the general perception that South exports
dirty varieties, we assume that Southern ..rms have genuine cost advantage

in dirty varieties. Suppose,

c3(0) < cN(0) (22a)
SR = cNR) for Ac < R < Apc (22¢)
G(A) > ch(A) 8A (22h)
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The properties of the cost function de..ned in (7) and (7a) apply to Southern
cost as well. Thus, (22a) and (22b) together with such properties imply that
¢S curve lies wholly below (above) the c™ curve for all environmental quality
lower (higher) than AR. That the MC of quality is higher in South than in
North [see (22c)] retects, among others, superior quality-speci..c technology
of North. On the other hand, (22a) captures the lower plant-speci..c (.xed)
cost in South. This may be due to cheaper price of the inputs the intensities
of which do not amect the environmental quality of the good. A typical

example is unskilted labour.

3.1 Free Trade

Consider ..rst the choices of Northern and Southern ..rms in the unregulated
free trade scenario. The assumed comparative cost advantage of South leads

us to the following Lemma :

Lernma 1 For R > ALc, “all” Northern consumers buy the Southern goods
even if they are of lower environmental qualities Ais < Aic, if South has a

signi..cant cost advantage in the following sense :

cS(Ans) ¢V (Anc) i Ful® (Un): Ancl iul® (pn) s Anslg for Aps < R < Ac

(23)
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Proof. First of all, note that since ci(A) < ca(A) by (22c), from the

marginal quality condition (10) it follows that

As < Ac (24)

at the respective competitive equilibria.
Under autarchy the high-income pn-consumers purchased Apnc so the

menu must have satis..ed their SS constraint :

ul® @n); Aucl i c¥ (Anc) > ul® ) Al j cN(A) 8A (25)

Suppose, post-liberalization they continue to buy the Northern good despite

(23). Hence we must have,

UE® (in): Aus] § ¢ (Aus)  ul®(pn);Ancl i ¢ (Anc) 8 Aus < Auc
(26)
But a little arrangement of (26) indicates that there exists some Aps < A<
Ay for which this contradicts (23). Thus high-income consumers will not
buy the Northern good of higher environmental quality Anc.
Proceeding in a similar fashion it can be shown that the low-income

Northern consumers aiso buy the Southern good. =
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This seems quite reasonable because South having signi..cant cost advan-
tage in dirtier varieties (in this case Ays < R < Ay ), the lowest price it can
charge is far below that charged by the Northern producers for any such qual-
ities. What is, however, interesting is that Northern producers may not even
be able to compete in cleaner varieties in which they have cost advantage.

This is illustrated in Figure 3. The cost curve c¢® corresponds to the case
where Southern ..rms’ cost advantage for A < R Ayc is not too large in
the sense de..ned in (23). Under autarchy the py Northern consumers at-
tained the net utility level h'h! purchasing the good of environmental quality
Anc. When trade is liberalized in North, ¢S lying wholly above h'h?, they
can at most enjoy the utility level indicated by the indi=erence curve tangent
at S (not shown) from purchasing the Southern good of quality Ays. But
that utility level is strictly lower than that indicated by h’h’. So they will not
buy the Southern good. But when the Southern cost curve is ¢ indicating
signi..cant cost advantage, the low-income Northern consumers will buy the
Southern good even if it is of lower environmental quality. This is simply
because they now derive a higher net utility and that is what, not the envi-
ronmental quality per se, infuences their purchase decision. e are now in
a position to write down our next Proposition :

Proposition 4 :
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Suppose the South has a cost advantage in dirty varieties that is “not”signi..cant
in the sense de..ned in {23), and North has a cost advantage in cleaner va-
rieties. In such a case, Northern ..rms cater the high-income Northern con-
sumers with the “autarchic” quality Ay and South caters the low-income
Northern consumers with a “lower” environmental quality.

Proof. By Lemma 2 it can be veri..ed that high-income Northern con-
sumers will buy Northern good of quality Anc from the Northern producers.

Consider now the low-income Northern consumers. From the assumed

comparative advantage in (22a) - (22c), at Ac

S(ALe) < eN(ALc)

That is,

ul® () : Ael | S(AL) > ul® () Acc] | M (A)

But at A s < ALc we have ua[® () ALs]l = ci(ALs) so that by the
curvature properties of the preference and cost structures de..ned in (2},

(7} and {7a) we hawe,

ul® (0 ; Accl § ul® (o) ; Acsl < ¢S (ALe) i € (Aus)
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That is,

ul® @) Acsl j S(ALs) > u® () Accl i c(ALe)

Combining this with the earlier inequality we get,

ul® ) Aisl i cS(ALs) > ul® () Accl i ¢V (ALc) (27}

But this indicates that the p_-Northern consumers derive strictly positive
net utility from consuming the Southern good of environmental quality A.s:

Hence the claim. m

Refer back to Figure 3. The Southern cost curve ¢>(A) satisfying condi-
tion (23) cuts the ¢V curve from below at R. As long as R > A ¢, ¢5 lies
below I*1' which indicates the (highest) net utility that the p_-Northern con-
sumers attained under autarchy consuming A c. Post liberalization, South-
ern ..rms o=er a dirtier variety As; but ¢> being below Il%; for such a variety
the low-income Northern consumers derive strictly higher net utility.

Therefore, despite of dirtier varieties being imported and consumed, there
are private gains for such consumers [see (27)]. This follows from their SS
constraints. Of course, had there been no private gain, they would not have

consumed the Southern goods and hence at equilibrium imports would have
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been zero. However, this does not mean that there are social gains from such
liberalization as well. In fact, given consumption externalities, free trade is
sub-optimal. This is not surprising. However, this sub-optimal free-trade
level of social gain is the benchmark level against which we need to weigh
the welfare levels under regulation to justify use of such policies. To this
we now turn. As a simpli..cation, and to avoid multiplicity of subcases, we
assume throughout the rest of our analysis that the Southern cost advantage
satis..es (23) so that both Northern and Southern ..rms operate in North but

at the two segmented ends of the market.

3.2 Welfare implications of environmental standards

First of all, note that free trade with a consumption tax is the ..rst-best
policy. This is straight forward to check. What we look at is whether en-
vironmental standards that were observed to be second-best under autarchy
(see Propositions 2 and 3) are still so. In a sense, we examine whether
environmental-standard restricted trade (ESRT) is Pareto-superior to free
trade. We, however, limit our attention to the income distribution pattern
de..ned in (19) and thus consider A} as the reference minimum environmental
standard that was the second-best under autarchy (see Proposition 3).

We start with the following question : What is the social welfare level
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attained when Southern ..rms are allowed to enter the Northern market pro-
vided their goods are at least of this minimum environmental quality? Before

seeking the answer, in the following Lemma we specify such welfare level :

Lemma 2 Given (19), Northern welfare under ESRT with & = A{ is,

WET = noful® )ALl cM(AD | " (Alg

+naFUl® (Un): Ancl i ¥ (Anc) |~ (Aucdg (28)

Proof. The second term on the right hand side in (28) is the net gain for
the society from the (Northern) good catered to the high-income consumers.
Recall our earlier assumption that A{ = Apc: Hence, the minimum environ-
mental standard just allows the Northern producers catering the high-income
Northern consumers to oxer the pro..t-maximizing (autarchic) environmental
quality, Auc. Hence, by Proposition 4 this gain is equal to the corresponding
social gain under autarchy and free trade.

The ..rst term, on the other hand, is the net social gain in the lower seg-
ment of the market. By (18), both the Northern and the Southern producers
oser A| = Apc. Since R < Apyc = AY; by the assumed comparative advan-
tage (i.e., cS(A}) > cN(A})), the price of Southern goods is higher. Thus,
under the environmental regulation the low-income Northern consumers buy
the (cheaper) Northern good with A{ oxered to them. m
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The social gain (per capita) under ESRT in the lower segment of the
Northern market is indicated in Figure 4 by the curve labeled Sg Sg passing
through the point E. The private gain equals the vertical distance between
Il and point E whereas the smaller social gain equals the vertical distance
between Ol and point E : This social gain under ESRT will be lower than that
under free trade thereby making ESRT Pareto-inferior to free trade on the
whole, if Southern cost advantage is such that the free trade equilibrium for
low-income consumers occurs at a point like es below Sg Sg. This observation
leads us to the following Proposition :

Proposition 5 :

If Southern ..rms’ cost advantage is such that,

¢S(ALs) < V(AD) i [T(As) | T(ADT§ ful® @) Al i ul® () Acslg

(29)

trade with pre-liberalization (second-best) environmenta! standard (A[) is
Pareto-inferior to free trade.

Proof. Since restriction on ¢>(A) in (29) implies that restriction in (27)

is also satis..ed, by Proposition 4 and Lemma 2, all we hawve to compare are

social gains in the lower segment of the Northern market under free trade

and that under ESRT.
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By Proposition 4, the social gain under free trade is given as,

WL = u[®@p):Aus] j c*(ALs) | (ALs)

Comparing this with the ..rst term on the right hand side in (28) we observe
that free trade is Pareto-superior to ESRT if (29) holds. Hence the claim. =

However, since the Northern consumers do not internalize the consump-
tion externality, free trade is not optimal. What is interesting to observe
is that it is not even the second-best policy. Alternatively, if ESRT with
& = A} = Ayc is Pareto-superior to free trade, it is not the second-
best. Following the logic of Proposition 3, there exists a minimum (opti-
mal consumption-tax equivalent) environmental standard that is second-best.
But that minimum standard is certainly not the autarchic one as revealed by
Proposition 5. In fact, as the following proposition states, it is a lower one.
And this is irrespective of whether Southern cost advantage satis..ed (29) or
not.

Proposition 6 :

Given (23), ESRT with a minimum standard Aj s lower than the autarchic
standard, Aj, is the second-best policy.

Proof. Given Proposition 3, all we have to show is that when South-

ern ..rms have a cost advantage as de..ned in (23), as they cater only the
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low-income Northern consumers , the optimal quality under ..rst-best con-
sumption tax, A s, is lower than the optimal quality in autarchy, A,

Note that Aj'g is such that,

ual® (1) ; Afs) = CR(ATs) + “alAls) (30)

On the other hand, recall from (16) that A} is such that,

“A(AY) = ual® () S ATT § ch (AD) (16a)

Suppose, Al . A}. Hence by (13a), “A(A]) , “a(Afls). Thatis,

UA[® (L) AT i ch (AD) . ual® (PO ALS] i CalATS)

A little rearrangement yields,

cA(Als) i CA(AD) . ual®(p);Alsl j ual® QL) ALl (31)

If Ay . Af, by (2), the right hand side in (31) should be non-positive, i.e.,

cR(Ais) CA(AD)
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But this contradicts our assumption that South has lower MC of quality

because by (7) that should mean,

(AT S) > CR(AD) > ch (AD)

Therefore, Ajs < A[.

Hence the claim. =

This Proposition has far reaching implications for post-liberalization en-
vironmental policy. This reveals how the government in the North should
react to dirty varieties being exported by the South. In no way export from
South should be restricted nor it should be subjected to the minimum en-
vironmental standard that was in force before liberalization. Instead, the
minimum standard should be lowered as long as South has a genuine cost
advantage in dirty varieties. That is, if physical regulations aim at induc-
ing South to export the same quality as the Northern ..rms were ozering
(A} = Anc). these are certainly welfare reducing. The reason is simple.
When the Northern government sets the higher (autarchic) environmental
standard A} for the Southern exporters, individual and aggregate welfare
increases since marginal utility is strictly positive. But higher environmental
quality can be provided only at a higher price to cover additional costs. Since

cost increases faster than the gain in utility for any A > Al g (as evident from
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the marginal condition corresponding to A and (7a))’; so additional price
paid by the Northern consumers is more than the additional gain from the
higher environmental quality set by the higher environmental standard. In
other words, The loss associated with lowering of environmental standard
from A} to A} is more than compensated for the North by the lower prices
of the Southern goods under competitive conditions. Consequently, social

welfare falls®.

4 Conclusion

This paper has examined the optimality of physical environmental regula-
tions that are typically observed in the context of North-South trade. The
analysis is couched in terms of a benchmark model of consumers’ demand
for and ..rms’ choice of environmental quality of a traded good. Dirmerent
marginal willingness-to-pay for environmental quality due to income dispar-
ity in the North infuences the choice of environmental quality of the good
by the competitive ..rms. However, with private willingness to pay failing to

internalize the consumption externality implied by the consumption pollu-

7In particular, this follows from the second order condition : uaa [® (Hin); Ajs]
T (AR < CZA(A?sy

8Note that since consumption tax merely redistributes income from the Northern con-
sumers to the Northern government, the gain in welfare for the Northern consumers under
physical regulation due to zero tax burden is exactly matched by corresponding revenue
toss for the government.
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tion makes such pro..t-maximizing competitive environmental qualities sub-
optimal. A consumption tax, instead of (uniform}) minimum environmental
standard, appears to be the ..rst-best policy both under autarchy and free
trade. The particular level of minimum standard that is second-best, on the
other hand, depends on the income distribution.

When trade is liberalized in North, such autarchic minimum standard is
not the second-best policy. Moreover, welfare may fall below the free trade
level even if South exports dirtier variety. In fact, neither free trade nor the
autarchic standard is second-best. This requires lowering of the minimum
standard from the autarchic level. This refects the bene..ts to be had from
trade when South has a (genuine) cost advantage in dirty varieties.

The demand-approach considered here enables to focus on the intra-
industry character of trade and investment liberalization with dirty and clean
varieties belonging to the same product group in contrast to usual focus
on inter-industry trade in the existing literature on trade and environment.
With the notable exceptions of Barrett (1994) and Ulph (1992, 1996), the
intra-industry character of the debate has not been addressed fully. But just
as the other conventional characteristics, environmental quality of a good
has become an integral part of a particular variety and has been used as a
strategy variable by the ..rms competing in the market for consumers’ bud-
get. Indian automobile industry is a typical example. New entrants in the
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post-liberalized era beginning in mid-1990s like Ford India, Hyundai Mo-
tors, Honda Siel, Mercedes Benz, and Pal Puegeot projected their respective
models being Euro-11 environmental standard compliant in contrast to the
non-compliant popular models of Maruti Udyog Ltd (a joint venture with
Suzuki Corporation), the incumbent market leader in the passenger car di-
vision. Only of late Maruti Udyog Ltd has made its Maruti-Zen model, a
product variety targeted for higher-income group people, Euro-I1 compliant
which is of course partly strategic and partly due to strict enforcement of
environmental standards in the automobile sector.

It is this strategic aspects of environmental quality that may be the major
direction in which the present analysis can possibly extended. Of course,
for that we need to relax the assumption of perfect competition. Such an
extension would be signi..cantly direrent from the analyses of Barrett (1994)
and Ulph (1996) who consider the strategic aspects of environmental policies
rather than that of environmental qualities of the good. In other words, this
paper leaves scope for a shift of focus from policies as strategy variables of the
national governments manipulated for the advantage of their national ..rms
to qualities as strategy variables for the ..rms manipulated to gain strategic

position against each other. This is what is in our future research agenda.
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