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a bstract

This paper examines the welfare implications of the proposed discriminatory
trading area in South Asia comprising Bangladesh, India, Pakistan and Sri Lanka.
Using an increasing—costs model, rather than the usual constant costs model, it is
shown that a member loses in import trade if the external tariff is not reduced, but
gains unambiguously in export trade. Values of import effects represented by trade
creation and trade diversion, and the export effects represented by the terms of
trade gains are calculated using area variation measures. The gains and losses are
calculated for disaggregated commodities. Preliminary results yield gains for the
region as a whole. However, the small partners (Bangladesh and Sri Lanka) suffer,
while the bigger partners (Pakistan and India) gain from the formation of a customs
union.

-
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a bbreviations

CET common external tariffs
cif  costincluding freight
DTA discriminatory trade area
f.o.b. free on board

MEN most favoured nation



Welfare effects of a discriminatory trading area
in South Asia

The objective of the formation of a discriminatory trading area (DTA) is to increase the
trade volume of participating countries.! This increase in trade, induced by replacing
home production and/or by replacing imports from non-members, affects the welfare
of the member countries and the rest of the world. These welfare effects can be estimated
by measuring the trade creation and trade diversion effects of the DTA. With trade
creation increasing welfare and trade diversion decreasing it, the net effect of forming
a DTA depends on the relative strengths of these two opposing effects. An attempt is
made here to measure such welfare effects in dollar terms.

Conventional literature on the measurement of trade creation and trade diversion
assumes that the goods are produced under constant—cost conditions, that is, the union
members and the rest of the world have infinitely elastic export supply curves. Given
the assumption that individually each country is small and hence cannot influence
export prices in a global market with perfect competition, the preferential tariff
reduction diverts all imports of that good by a member country from the rest of the
world to the union (see Figure 1).

Before the union is formed with country j, country i purchases all its imports of a
good from the rest of the world at the tariff-inclusive domestic price of A. When a
union is formed with j, the tariff-free domestic price of imports from j falls below that
of the tariff-inclusive price of imports from the rest of the world. The horizontal export
supply curve of j ensures that all imports of the good by country i are diverted from
the rest of the world to country j. The area of triangle BDC is the welfare gain due to
trade creation and the area of the rectangle PDEP, is the welfare loss due to trade
diversion. Under such assumptions the DTA w1ll be welfare improving if the area of
the triangle BDC is greater than the area of the rectangle PDEP,. As is evident in
Figure 1, this model does not allow pre and post-union unports of a good from both
union partners and the rest of the world, in conflict with what is commonly observed.
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M. MANIR HOSSAIN AND NEIL VOUSDEN

Figure 1 Welfare implications under constant cost conditions: the conventional
approach
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This model also requires that the supply condition of a member country is such that it
can satisfy the full import requirements of its partner in the DTA.

In contrast to this model, an attempt is made here to model a DTA formed with two
small countries that trade between themselves and with the rest of the world under
increasing-cost conditions. For analytical simplicity the following assumptions are

made.

(i) Each member country hasan upward-sloping export supply curve determined
by the marginal cost of home production net of domestic demand.

(ii) The same good may be produced at home, imported from a union partner and
from the rest of the world.

(iii) Member countries are small in terms of international trade, so the import price
of the importing partner is determined by the world price.

(iv) The proposed union abolishes tariffs in the presence of other trade
restrictions. This assumption implies that price changes are caused entirely by
the tariff changes.

(v) No export subsidy or export tax exists, so the domestic price of an exported is
equal to the world price.

Figure 2 depicts a case where these assumptions hold. S!and P, (1+t) are the supply

curves of countryjand the rest of the world respectively when home country iimposes

an ad valorem tariff of t.

° 2 Economics Division Working Paper



WELFARE EFFECTS OF A DISCRIMINATORY TRADING AREA IN SOUTH ASIA

Figure 2 Welfare implications under increasing cost conditions

At the initial stage with a most favoured nation (MFN) tariff regime, country i
imports quantity Q, of a good, Q, from country j and the balance Q,-Q, from the rest of
the world. On formation of a union between countries i and j.country i’s imports from
partner j increase to Q,. Total imports do not change since the consumer price of the
good does not change.? The importing country loses revenue equal to the area ACDF.
This area may be referred to as the terms-of-trade loss to the importing country. The
exporting country, however, gains unambiguously by the area of the producer’s surplus
equal to ACEF. This is the gain accruing as a result of improvement in the terms of
trade of the preference-receiving country. The net welfare effect on the DTA as a whole
is the dead-weight loss of CDE—the cost of trade diversion.

This paper measures, in dollar terms, these welfare effects of the proposed DTA in
South Asia—defined in this paper as Bangladesh, India, Pakistan and Sri Lanka. First
the paper formulates a model to quantify the welfare effects and then specifies the
import demand and export supply functions for the union partners. This is followed
by econometric estimation of these functions and calculation of the welfare effects.
The conclusions are presented in the final section.
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The model

The welfare changes due to the formation of a DTA are measured by an ‘area variation’
measure based on the Marshallian analysis of consumer and producer surpluses. There
are other measures of welfare such as equivalent variation and compensating variation
based on the Hicksian compensated demand functions which are not directly
observable. Mas-Colell et al. (1995:91) note that the area variation measure may be
superior. An equivalent variation measure of welfare effects of a customs union is,
however, derived in Appendix A and yields similar results.

Import effects

Two cases are considered. The first is a DTA where pre-union tariff rates continue to be
imposed on the goods imported from the rest of the world. This case is applicable for
all members of a free trade area, and for the lowest-tariff member of a customs union.
The second case considers a DTA with reduced external tariffs. This situation arises
when members of a customs union having a higher pre-union tariff, but have to reduce
tariff rates have to equal the lowest rate prevailing within the region.?

Welfare effects of a DTA with external tariffs unchanged at
pre-union MFN rates

The welfare effects for country i when the common external tariff is unchanged at the
previous MFN rate can be described with the help of Figure 2. It has been shown in the
figure that country i’s imports from country j increase, but the total imports do not
change. Hence, the increase in imports from j comes from the reduction in imports
from the rest of the world. Since total imports do not change, domestic consumption
also does not change and so there is no consumer surplus gain or loss. For the home
country, this type of DTA only inflicts a loss from pure trade diversion due to the
change in the source of imports from the lower-cost world supply to the higher-cost
partner country supply.

The area ACDF is the loss of revenue of country i due to trade diversion which is
equal to

dP(M,, +dM,)

© 4 0 Economics Division Working Paper




WELFARE EFFECTS OF A DISCRIMINATORY TRADING AREA IN SOUTH ASIA

In equilibrium, M, equals X, and so
1) n
dM; =dX

Ignoring transportation costs, the free on board (fob) price of X, is equal to the cost
including freight (c.i.f.) price of M; which is P.. Assumptions of perfect competition
and smallness of the trading countries ensures that P, = P, which also determines the
domestic price. The domestic price is the border price plus a fixed percentage of the
border price (the tariff). So the elasticity of export supply measured with respect to P,
is the same as that measured in respect to domestic price P since t does not change
with P.

)

The elasticity of country j’s export supply to country i is defined as

dXﬁ /Xj‘.
XT 4P/ P
So
dP
de,. =Xj,..Ex.?
We have
P=P,(1+1)
and so

dP=dP,(1+1t)+ P,.dt

w =

" P,(1+1) P2 T (I+9)

w

d_P AL Par's R dt dt

since dP, is zero.
Therefore, in equilibrium
dt

dM'J = dXﬁ = MUEXE
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M. MANIR HOSSAIN AND NEIL VOUSDEN

Measurement of loss due to trade diversion

The loss due to trade diversion is the area of the rectangle ACDF which is

i dt dt
dP(M, +dM;) = dPIM; + M. Ex. "= = dP.M,[I+. Ey. =]

By putting M, = P,.M;  asthedollar value of imports from j, we have the

value of the diverted trade (V) as follows.

M, dt dt
V. =dP.—2[1+.E,,.— 14 M . .di{l1+E,.—
e P, il 1+t] WLt Ex 1+t]
since
PP b g
P, P, 1+t

Within the customs union and free trade area, dt equals the pre-union MFN tariff
rate £.

Welfare effects of a DTA when the external tariff is less than
the pre-union MFN rate

In this model where the same good is imported from both the union partner and the
rest of the world and the import price is determined by the world price (since the
union countries are small), gains would occur due to external trade creation as the
external tariff is fixed below the pre-union MFN rate, or when the common external
tariff is reduced. This scenario is depicted in Figure 3.

When the external tariff is reduced from t to CET, the common external tariffs, the
total imports of country i increase to M,,. This increase comes from both union sources
and from the rest of the world. The gain from such an increase in the volume of trade
is the area of the triangle EFG plus the rectangle FGKH. This may be called the volume
of trade effect. The trade diversion due to the preferential elimination of tariffs in
trade with the partner country is reduced relative to the case where the external tariff
is fixed at the pre-union MFN rate. The trade diversion now is the rectangle ABCD.

Economics Division Working Paper



WELFARE EFFECTS OF A DISCRIMINATORY TRADING AREA IN SOUTH ASIA

Figure 3 Welfare implications when the common external tariff is less than the
pre-union MFN rate
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Measurement of gains due to trade creation ”
The gain due to trade creation is the area EGKH which equals [lg‘
4
|

%.dM. dP +dM.CET.P,

= dM[%.dP+Pw.CET].

In this case, the elasticity of export supply of the rest of the world is infinite. The
elasticity of import demand of the home country i is

_dM, I M,

15
PR .7 ¥ o
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M, _p dP_p dt
Mo oo Podon ik
So
de=Mw.Em.i
1+1¢

where dt =t— CET

Now the gain due to trade creation becomes

dM_[LdP+P,.CET) = M, .E, 2 tap+p cET]
2 1+1 2

The dollar value of the gain (V_ ) is

i, L &

o L
Vic ' S

w

[% P,.dt+ P,.CET])

since M, =M_.P, and dP=Pdt

Mv.Em.—‘—it—[ldt+CET]
1+ 2

Measurement of loss due to trade diversion

The loss due to trade diversion is the area represented by the rectangle ABCD which
can be measured by the method used to measure the welfare effects with unchanged
external tariffs. The dollar value of such a loss is derived as

I
| dt
\: VTD =Mw'j‘dt[l+Exm]
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WELFARE EFFECTS OF A DISCRIMINATORY TRADING AREA IN SOUTH ASIA

Export effects

So far we have considered the welfare consequences of a DTA from the point of view
of the importing partner. But whether a DTA is favourable to each of its members
depends on the net effects of both imports and exports, considering each case in detail
(Wonnacott and Wonnacott 1992). By forming a DTA, the exporting partner gains
unambiguously due to improvement in the terms of trade (Panagariya 1996). So we
also need to assess the export effects in order to measure the full impacts of forming a
discriminatory trading area. In considering the export effects, the key assumption is
that the union partners are small countries and consumer and producer prices are
determined at the prevailing world price which is fixed as world supply and demand
are infinitely elastic. We consider two scenarios. In the first, the union as whole is a net
exporter. This essentially implies that in the simple case of two member countries
(country i and country j) and the rest of the world (w), country i is an exporter and
country j and the rest of the world are importers. In the second case the rest of the
world is also an exporter, and thus the union as a whole is a net importer. The analysis
is carried out at commodity level.

Case 1: the union as a whole is net exporter

In this situation country i is an exporter while the rest of the world and the other
members of the union (country j) are importers of the good in question. We consider
the effect of the union on country i as an exporter. This case is explained with the aid
of Figure 4.

P is the world import demand curve with consumer price at OD; S, is the export
supply curve of the home country i, and D' and D, are the import demand curves of
partner country j with tariff and without tariff respectively. Country i’s exports face an
equal tariff from partner j and the rest of the world w. While world consumer price is
OD, the producer price is OC, the difference being the tariff. With this producer price,
the export supply of home country iis X, of which M; (= X,) goes to partner j and the
rest to w. Now suppose a DTA is formed between i and j. The imports of the partner
country will not increase since the consumer price in country j does not change as it is
determined by the world market. The world import demand does not change and so
the world price also does not change with the formation of the union. As the world
price (net of tariff) is unchanged at OC, total exports of i do not change. World producer
price is higher than the price as may be determined by the intersection of the supply
curve S, and demand curve D,. So country i will export to the world at the lower price
OC. But in country j, consumer and producer prices will be equal to world consumer
price OD. Hence the infra-marginal units which country i exports to j are sold at price
D, higher than its export price to the rest of the world. Thus the area ABCD is the gain

South Asia 96/ 9 e 9 e




M. MANIR HOSSAIN AND NEIL VOUSDEN

of the home country exporters. This is actually a transfer of tariff revenue of country j
to country i’s producers via the higher export price. Thus the net loss to the union as a
whole is zero.

Figure4 Gains from exports when the union is a net exporter

S.

1

DN A /
w \ World import demand
P
\\ D
D
)

J

Quantity

=X !
ji 1 iw

Measurement of gains to the exporting country

The area ABCD represents the gains accruing to the member country due to increase
in exports to the partner. This gain, though the total exports of the exporting country
does not change, accrues as the producer price increases by the amount of the tariff
eliminated by the importer. The area of the rectangle ABCD is CD.CB.
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P
X..(P,——~
i (b 1+r)

J

CD.CBI

Pt
X, (L)
l+tj

The dollar value of this terms of trade gain of country i is

ety - X
P, 1+t
t
vij *
1+1,

Case II: Union as a whole is a net importer

This case implies that country i and the rest of the world are exporters and the partner
country j is an importer of the good in question. This case can be depicted as in
Figure 5.

Figure 5 Gains from exports—the union as a net importer
$ 5!
1
S.
1
¢ D H/E
o World supply
P / /
W :
1+t C F'c
b
ired
i D,
e J
i )
| I Q
0
XK M,
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M. MANIR HOSSAIN AND NEIL VOUSDEN

At the initial situation (with non-discriminatory tariff imposed by country j),
the consumers of j face price OD equal to the world price including the tariff, but the
suppliers of country i and w face a producer price of OC (net of tariff imposed by j). S{
is the supply curve of country i drawn against the consumer price in j, and S, is the
supply curve drawn against the producer price in country i.

At the initial situation, country j imports a total of M, of the good out of which
X, is supplied by country i. Producers’ surplus accruing to country i is AFC. After
formation of a union between i and j, country i’s supplies do not face any tariff in
country j and so the producers’ price in i increases to OD. Hence the supply from
country i to country j increases to X,. With this increased trade between country i and
country j due to abolition of the tariff, exporters in country i gain the amount of CDEF
which is the terms of trade effect, but the importing country loses tariff revenue equal
to the area CDEG. The net loss to the union is EFG which is the net trade diversion
effect discussed earlier.

Measurement of gains to the exporting country

The gain for the exporter is the area CDEF which is equal to the rectangle CDHF plus
the triangle EFH.

The area of rectangle CDHF is equal to CD.CF

P
RS EAS, T

1+5

Pl

Wl

T 141

Assuming a linear supply curve, the area of triangle HEF is equal to

l.HF.HE
2

» l.CD.HE
2
1ng

oY 4 € A
lf;g.dr

gl 0 i
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Now the elasticity of export supply of country i is

gy dP‘/P,
o % bR dR
di, 1 (1+1,) P 1+1
dt,
So dX, =X,.E,. L

J

Hence the area of the triangle HEF becomes

BB T T
2 ‘”1+tj A 1+1,

—_— —_—

And the total effect becomes
Ay X..+—1— P ‘i o il
JER adatil o B 5 i £ A
Bt 1 dt,
£ Ly U b 7]
1+tj 2 1+tj

t dt,
kb e gt o L
1+tj 2 1+tj

wl}ere X,; is the dollar value of exports of country i to country j valued at f.o.b. export
prices.

The above two cases apply to goods which are traded with the rest of the world.
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Estimation of elasticities

As has been demonstrated in the previous section, price elasticities of import demand
and export supply are important parameters in measuring the welfare effects of trade
creation and trade diversion. This section formulates the import demand and export
supply functions.

Import demand function

From the standard constrained optimisation problem for a consumer, the aggregate
import demand function can be expressed as being dependent on the income of the
economy, the price of the imported good and the prices of local substitutes. Symbolically,
the import demand functionis M =F(P_, P,, Y), where M is the quantity of imports, P
is the price of the imported good, P, is the price of domestic substitute goods and Y is
real GNP.

While use of real income as an activity variable has been overwhelmingly
conventional, alternative activity variables are also used. Given the import control
regime in most developing countries, particularly in South Asia, the use of a measure
of production or some subset of it may be more relevant than income as an activity
variable. Quantitative restrictions on imports play a significant role in trade. Import
controls affect domestic production capacity. Gregory (1971) argues that the demand
for imports is related to pressure on domestic resources. He shows that when there is
excess demand and the capacity constraints are operative, imports increase. This
increase in imports cannot be predicted by the movement of prices or income. To deal
with this problem we have used production capacity as an activity variable in place of
real income. In addition, we have also used a variable to represent import capacity.
Bautista (1978) has used export receipts of the previous year as a variable to represent
capacity to import in the case of the Philippines. But developing countries’ capacity to
import does not always depend on the foreign exchange receipts against exports. These
countries obtain significant amounts of foreign currency as remittance transfers from
wage earners working overseas (in addition to the balance of payments loans received
from Bretton Woods organisations). These foreign currency transfers plus any foreign
aid transfers increase the capacity to import. In view of this, we use foreign exchange
reserves as a scale variable in addition to production capacity.

The existence of an import control regime favouring intermediate goods over
finished products entails the possibility that the imports themselves affect domestic
production. This may induce simultaneity between the quantity of imports and the
activity variable. Moreover, there is a controversy in the literature as to the presence of
simultaneity between the quantity and prices of imports. It is argued that the price
and quantity of imports may be determined by the demand and supply conditions in

e 14 o Economics Division Working Paper
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the relevant product market. Price may thus be treated as an endogenous variable
determined by the interactions within the system (see, Shiells 1991). So a simultaneous
equation method would be appropriate. Goldstein and Khan (1978) argue, however,
that it is reasonable to assume that the world supply of imports to a single country is
infinitely elastic. Since imports of each South Asian country constitute a negligible
share in world trade, we treat each country as a small country where importers face a
fixed world price. The import demand function is, therefore, estimated here by the
single equation OLS method. In the literature, there are examples of estimating import
demand functions by the single equation method on the assumption of infinite import
supply elasticity (for example, Noland 1989; Athukorala and Menon 1995). The import
demand function thus has the following general form.

o+ Gy Py T FER, +u,

mit

M,=a,+aK, +a,P

where K and FER represent the production capacity and the foreign exchange reserves,
respectively, and t and i are used as time and commodity subscripts.

The dynamics in the flow of trade needs to be explained in a dynamic model
instead of a static one. In order to provide for non-contemporaneous adjustment of
the exports to any shock, a stochastic difference equation model is considered here.
We formulate an autoregressive distributive lag model which allows for short-run
adjustment towards long-run equilibrium.®

The first order autoregressive distributive lag formulation of the import demand
function in the log-linear form is

+b5M +b6Pa'ir +b7Pdi,:—1

M,=b,+bM,, , +b,K, +0,K (+b P .

it-1 mit—1

+b, FER, + b,FER, | +u,

Export supply function

An export supply function is derived as a result of the profit maximising objectives of
the producers. It relates the total quantity of a commodity exported to the prices
prevailing in domestic and foreign markets expressed in the same currency. In modeling
an export supply function it is essential that the domestic price of a good differs from
its international price. This is possible because the domestic price depends on the
domestic demand elasticity as well as the domestic cost condition faced by the
producers. But the foreign price depends on the foreign demand elasticity and the

South Asia 96/ 9 o= 15,
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cost conditions faced by the competitors in the export market. This leads to a theoretical
question of simultaneity between export supply and export demand functions. A small
country faces perfect competition in the international market and so the export price it
faces is exogenous as assumed. This allows estimation of an export supply function by
a single equation.

Since the price the exporters of a small country face is exogenously determined,
the profit maximising problem of a producer essentially becomes a problem of
determining the maximum output given the market price and the minimum cost to
produce that output. The use of a domestic price variable in an export supply function
is therefore required to capture the influence of domestic cost. So the export supply
function can be written as

S=S(P,,P,)  §,<0 and S,>0

where P, and P,_are domestic and export prices respectively.

Price changes do not fully explain export supply (Goldstein and Khan 1985).
An activity variable is, therefore, necessary to capture this unexplained influence on
export quantity. This activity variable is also required to separate the movement along
the supply curve from the movement of the supply curve itself. In the absence of
theoretical guidance, trend output representing capacity to export is used here as an
activity variable. The rationale is that trend increase in output, increases export supply
without a change in price.

The autoregressive distributive lag version of the export supply function with
lag length of one period is given by

X =4, +A,X +

it~

+A,P,

xit

+A,P

xi,t=1

+ AP F ALt

i -1

A¢K, + '17Ki,:-1 +u,

t

where X, P, P, and K stand for quantity of exports, price of exports, price of exportable
goods in the domestic market and output, respectively, and i and t are used as
commodity and time subscripts. The variables are expressed in natural logarithm.

» 3167 0 Economics Division Working Paper
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WELFARE EFFECTS OF A DISCRIMINATORY TRADING AREA IN SOUTH ASIA

Econometric procedure and estimated elasticities

The study uses annual time series data which are usually characterised by non-
stationarity. So the econometric estimation starts with testing the presence of non-
stationarity in the variables by using the augmented Dicky-Fuller test for unit roots.
Having found that both stationary and non-stationary variables are present in most
cases, the functions as specified cannot be estimated by simple least square methods
in those cases since the dependent variables are not cointegrated with all the
independent variables. A well known econometric estimation procedure with such a
mix of stationary and non-stationary variables is the error correction modeling
procedure which involves only a linear transformation of the autoregressive distributive
lag formulation with the variables in differences. This technique integrates short-run
dynamics with long-run equilibrium by incorporating the past period’s disequilibrium
into the specification and detrending the variables by differencing. As Inder (1993)
points out, this technique is also most suitable where sample size is small, as is the
case here.

The general error correction models (unrestricted) of both import demand and
export supply functions are specified as follows.

Import demand function
2 m m d d
AM, =a, +o M +@AF" +@.F + o AP +0 P @Ak +
oK, + 0 AFER, + 0  FER,

Export supply function

AX, = ﬁo +ﬁ1X1—1 +ﬁ2ARx +ﬂ3P:f1 +B4AP;d +ﬁ5Pzi1 +ﬁ6AKt +.B7Kx—|

where

M = quantum index of imports

X = quantum index of exports

P = price index (unit value index in case of imports and exports)
K = activity variable

FER = foreign exchange reserve.

Superscripts m, x, d and subscript t stand for import, export, domestic and time,
respectively.
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M. MANIR HOSSAIN AND NEIL VOUSDEN

The coefficients ¢¢; and f3, of the above unrestricted error correction modelling
formulations measure the speed with which the dependent variables adjust to
disequilibrium. Since error correction modelling is just a reparameterised
autoregressive distributive log system, the stability condition remains the same as
that applicable for a stochastic difference equation.® The coefficients and are required
to be less than unity in absolute value to have the system converge to steady state

equilibrium. When the lag structure is divergent ( 8, >1 in absolute value), it calls for
an estimation with only difference terms to have the short-run effects which can be
regarded as a reasonable approximation to the long-run effect.

The equations for disaggregated import demand and export supply functions
for all the countries under study are estimated following the well known ‘general to

specific’ procedure (Table 1).
Table1 Estimated price elasticities for South Asian countries
Bangladesh India Sri Lanka Pakistan
Import demand
Primary products

Food -1.09 -1.59 -1.16 -4.18
Agricultural raw materials -0.94 -0.73 -0.94 -1.16

Crude fertilisers &
mineral ores -0.1 -0.10 -0.57 -0.10
Mineral fuels -1.28 -0.70 -0.27 -0.60
Non-ferrous metals -1.45 -1.45 -0.78 -1.45
Manufactured products -1.37 -1.16 -1.64 -3.27
All products -1.50 -0.58 -0.37 -0.77

Export supply
Primary products

Food 0.99 1.25 1.84 0.60
Agricultural raw materials 0.82 113 0.26 1.20

Crude fertilisers &
mineral ores 0.86 0.86 0.86 0.86
Mineral fuels 2.92 292 292 2.92
Non-ferrous metals 2.42 242 242 242
Manufactured products 1.53 1.04 1.22 0.68
All products 0.97 1.14 0.81 0.86

Notes: The commodity categories are as defined in Appendix Table Al. In the case of non-availability of
data for a particular commodity of a country, the elasticity for another country for that commodity is
used.

Source: Authors' calculations.
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Measurement of welfare effects

The measurement of welfare effects requires price elasticities of export supply and
import demand functions, tariff rates and trade values. Consideration of tariff rates
and trade values requires the choice of a base year. Availability of data and normalcy
of the period in regard to trade flows dictate the selection of a base year. The year 1993
satisfies both criteria for all the four countries. This year also coincides with the decision
taken by the South Asian Association for Regional Cooperation (which includes the
four countries in this study) leaders to form a preferential trading area in South Asia.

Tariff removal or reduction of tariffs affects not only prices in the domestic market,
but also the value added in domestic production. Whether effective rate or nominal
rate of protection is used depends on the objectives of the research.® Ethier (1977)
points out that if the researcher is interested in the effects of protection on resource
allocation or net output, the relevant protection measure is the effective rate. If, instead,
the objectives are economic welfare, the proper measure is the nominal rate, since in
that case gross output available for final demand becomes the matter of interest and
the correct price to be considered is the commodity price instead of the value added
per unit. Ruffin (1971) shows that with no change in the effective rate, a reduction in
the nominal rate (which essentially involves lowering the tariff on intermediate goods)
increases welfare by reducing consumption distortions. This leads us to the use of the
nominal rate of protection. Moreover, data for the effective rate of protection for all
commodities are not available for the countries in this study and the construction of
such data is beyond the scope of this study. Thus, we use the nominal tariff in calculating
welfare effects.

When using the nominal tariffs, a question arises on averaging the individual tariff
rates for the commodity classification. Two procedures are generally followed. First, a
weighted average with values of imports as weights is used. This procedure provides
distorted results since the weights change with the level of tariffs. A high level of
imported value due to low level of tariff is given higher weights whereas a prohibitive
tariff with no imports gets a zero weight. So an import-value-weighted average tariff
rate does not reflect a representative rate. On the other hand, if the availability of a
commodity measured by the total of domestic production and imports is used as a
weight, the average may be more representative since the opposite biases of imports
and domestic production counterbalance each other. But this method requires
production and import data for each commodity, and these are rarely available.

The second procedure is use of a simple average without any weight. This procedure
is a better estimate for the tariff height. However, it also has deficiencies. In averaging,
all commodities are given equal weights which is arbitrary. But the inaccuracy due to
this deficiency may be small since aggregation of a large number of tariff lines in each
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commodity category balances the deviation from the mean to some extent. In view of
this we use the simple unweighted average nominal tariff rates. UNCTAD (1994) reports
both weighted and unweighted average nominal tariff rates of commodities in the
standard international trade classification. The average for the period 1991-93 is used
here as the initial pre-union tariff rate (Table 2).

We have calculated the welfare effects due to changes in imports and exports of the
aggregated goods for the members of a hypothetical South Asian Customs Union (Table
2).? As the goods are aggregated, the region becomes a net importer of all categories of
goods. So welfare implications for the goods in which the region may be a net exporter
cannot be measured at this level of aggregation. An assumption is made here that the
post-union common external tariff structure consists of the lowest pre-union tariff
rate for each commodity category. Sri Lanka’s tariff structure, being the lowest in the
region, is taken as the post-union common external tariff for the proposed union (Table
3).

Table2 Unweighted average nominal tariff rates for South Asian countries,
1991-93 (per cent)

Bangladesh India Sri Lanka Pakistan
Primary products
Food articles 83.2 45.1 41.3 69.9
Agricultural raw materials 742 42.6 17.0 34.6
Crude fertilisers &
mineral ores 45.2 49.9 13.2 38.5
Mineral fuels 5.1 26.1 134 47.6
Non-ferrous metals 743 55.6 11.4 45.9
Manufactured products 84.5 56.1 26.0 63.6
All products 81.2 53.0 26.1 61.1

Notes: The mean tariff rate within each heading is calculated by taking the simple average over all
national tariff lines concorded to the heading. Commodity categories are defined in Appendix Table Al.
Source: United Nations Conference on Trade and Development (UNCTAD), 1994. Directory of Import
Regimes, Part I: monitoring import regimes, United Nations, New York.
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Table3 Summary of welfare effects of import and export changes in a South
Asian customs union, base year 1993 ($US million)

Trade Trade Net Gains from  GDP  welfare gains

diversion creation import gains exports as % of GDP
Bangladesh 558.4 408.0 -150.5 18.2 23,976.0 -0.55
India 47.4 1,336.6 1,289.1 3421  250,966.0 0.65
Pakistan 1278 2,635.4 2,507.4 90.2 51,824.7 5.01
Sri Lanka 166.8 — -166.8 274 10,472.3 -1.33
Union 900.6 4,379.9 3,479.3 4779  336,699.0 i1 ¥

Note: The welfare gains mentioned in the last column are the total of export gains and net import gains.
Source: UN Trade Data, UNO and World Tables, the World Bank, International Economic Databank, the
Australian National University, Canberra, and authors’ own calculation.

Conclusion

The results show that a hypothetical customs union in South Asia is welfare-improving
for the region as a whole. The welfare gains to the region account for more than one
per cent of the combined GDP of the whole region. Individually, however, the two
smaller partners, Bangladesh and Sri Lanka suffer, while Pakistan and India, the larger
partners, gain from the union. It is important to note that the welfare gains arise from
the trade creation resulting from the reduction of tariffs on imports from the rest of the
world. Sri Lanka has the lowest tariff rate in each commodity category, so it does not
have to reduce its tariff rates on formation of the union (Table 2). As a result, Sri Lanka
suffers from trade diversion due to its own discriminatory tariff liberalisation. The
other members of the proposed union reduce the external tariff rates to the level of Sri
Lanka'’s pre-union rates. This reduction of tariff rates creates trade for other members.

The extent of trade creation depends on the elasticity of import demand and the
pre-union level of trade with the rest of the world. Since both India and Pakistan have
a higher level of trade with the rest of the world and their import demands are relatively
elastic, these two countries gain more from trade creation than they lose from trade
diversion. However, the loss from trade diversion for Bangladesh outweighs its gain
from trade creation.
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Endnotes

! ‘DTA’is used in this paper to mean either a free trade area or a customs union.

?  Consumer price is determined on the basis of world price.

3 Itis assumed that the initial common external tariff rate of the DTA is the lowest
pre-union most favoured nation (MFN) tariff rate prevailing in the region.

P, =P,(1+1,)

So dP, =dP,(1+t)+PF,.di;
dp, - P,.dt dt;
P P,(1+1) l+1,

!

See Hendry 1995 for details of the of ADL model.

See Harvey (1990) for a discussion of the stability condition.

For a discussion on effective and nominal rates of tariff, see Grubel 1971.

It may be noted that the model described in the second section also can be used for

measurement of welfare gains/losses for a free trade area. The welfare calculations

for a free trade area are not made here.

’ In the text, home country, partner country and the rest of the world are denoted by
the letters i, j and w. In this Appendix, i is used to denote commodity, and A and B
are used to denote home country and the partner country respectably.

1 For a detailed discussion on the equivalent variation measure, see Vousden

1990:224-5.
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Appendix A: Equivalent variation measure of the welfare effect
of forming a customs union in South Asia

An equivalent variation measure of the welfare effect of forming a customs union is
derived below for one of the union partners, say country A.*This procedure can be
replicated for all other countries in the union and the results for all union partners
added to obtain the welfare change for the union as a whole. Let 7i’ denote the border
price of good i, t{ the common external tariff of the two union partners after formation
of the customs union, f{ the external tariff of country A before forming the customs
union. In what follows, goods will be divided into A’s imports (group M), A’s class 1
exports (group X —see case I in the text for definition) and A’s class 2 exports (group
X,—see case Il in the text for definition). Price and tariff vectors for each group will be
denoted by M, X, and X, subscripts. The gains due to tariff liberalisation are derived
using an equivalent variation (EV) measure based on the Hicksian compensated
demand function. This measure is the amount of net income to be taken away from
the consumers at the pre-union prices so as to make them as well off as they would be
at the post-union prices.’ Following Vousden (1990), we define EV net of production
and tariff revenue effects. In the present model, the equivalent variation measure of
A’s increase in welfare (EVA) due to formation of the union is then the change in
expenditure at the final (post-union) utility level net of the change in income (= the
sum of the change in factor incomes and the change in tariff revenues) in A. Using
expenditure and GNP functions this is given by

EV* = E4(py(1+15,), py (1413 ). P, , V2! )= E* (pyy (L +13), Py, . Px, » Vs )

8" (P (L+13), px (1+13), Py, V)= 8" (Py(1+130), Py . PX, V)]

= Y. Pt LEn (p) A+1]),V;') - go (p (1+1] ))—S."’(pﬁ(lﬂf»}

LieM

Hy preIE,, (p.-”(l+t.~”),Vz")-g,',‘,.‘(p.~”(l+t.-”)]]

L ieM

=Y prtCl(pr (1+1)))

ieX,
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whereVzA is A’s utility after the formation of the CU

E is A’s expenditure function

g is A’s GNP function

V is the usual vector of A’s factor endowments (assumed fixed here)
C,B is the rest of the union’s (‘country’ B) demand for A’s class 1 exports
S,'B is the rest of the union’s exports into A.

The term containing CI-B is included because under the customs union, country A
does not charge the same price for group 1 goods to its union partners as to countries
outside the union. This term captures the rents obtained from selling C;” units to the
partner countries at producer price p;”(1+¢) while selling all other units to the rest
of the world at producer price P; . The term in S,-B is subtracted in the post-union
expression for tariff revenue since no tariff revenue is earned on units imported from
countries within the union. ]'

The above expression for the equivalent variation measure of the fall in country !
A’s welfare associated with a customs union can be approximated by using a second '
order Taylor series expansion about the pre-union price vector assuming that cross- |
price derivatives are zero.

EVA =Y EA(pr A+ )pr =17+ Y EX (pr (L+17)p)ts
Pi i i i i i Pi i i

\
ieM ieX, i
|
|
|

1 A w w wc
#2 F Epy (o7 A+ 0P 0F =) + 2 3 By (R Q47 )(p )’

ieM ieX,

Y gn oy A+ NDpr @ —17)+ Y g, (P A+17)p)'t]

ieM i€X,

> gn, (P A+t (tf =1 ) + Y gh, (pr A+1)(p)'t])’

1
2| iem ieX,

=2 [P/ E1E, (P! A+17) ~ g, (P (1 +1))]

ieM
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+3 prrEa(pr (1+17) — g, (P! (1+1£7))]

ieM

+ 3 preeSE(pr A+ 1) = X PGl (pr A+ ).

ieM ieX;

Re-arranging and collecting terms this comes to

=Y prieSP(pr+19) - X priiCl(p! A+ 1)+ X, pit{ {LE; (P (1+17)

ieM ieX; ieM

—g* (pr A+t DI-[Ep (P! 1 +1)) = g, (P 1+ 1)1}

+2 3 (B 6F =1 (Efy, =83 T A1)

ieM

1 A w w w,C
=Y A(gp, —Ep) (P! A+ E)-1P] + (8, —E} )(pr (+1).(p'1)*)

ieX,

With manipulation, this may be simplified to yield the following expression for
the gain in country A’s welfare due to formation of the customs union.

A A 1 2 o B
EV4 = Al AME =S -~ PGS (1)
ieM api MFN

A

cvA w w l 7o Za_‘Xi_
+2{t X (pr A+ )+ () .

}+ Y prtCl(pl (1+1))),
MFN

ieX,
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where the MFN after a partial derivative indicates that the derivative in question is to
be evaluated at the initial MFN equilibrium prior to the formation of the customs
union. M/’ is A’s compensated demand curve for imports of goodi and X" isA’s
exports of good i. Price p without the superscript w is the domestic price.

The first two terms in the first set of parentheses capture the “trade creation”
gains due to a fall in the external tariff imposed by country A. The third term is the loss
due to the forgone tariff revenue on imports from the partner countries. The terms in
the second set of parentheses are the gains due to increased producer surplus for country
A’s class 2 exports and the final term is the gain in the form of producer rents on class

1 exports to union partners.

Table A1 Definition of SITC based product categories

Product categories SITC Rev.1
100 Primary products (Oto4) +68
110 Food 0+1+22+4

120 Agricultural raw materials 2 - (22+27+28)
130 Crude fertilisers & mineral ores 27 +28

140 Mineral fuels 3

150 Non-ferrous metals 68

200 Manufactured products (5 to 8)-68
300 All products 0to9

Source: Adopted fromUnited Nations Conference on Trade and Development (UNCTAD), 1994. Directory
of Import Regimes, Part I: monitoring import regimes, United Nations, New York..
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