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Protection, Trade Liberalization and
Resource Allocation in a Small Open Economy:
A General Equilibrium Simulation Analysis

Pierre-Richard Agénor*

The effects of alternative trade strategies on the functional distribu-
tion of income and resource allocation in the small open Haitian
cconomy are analysed within the framework of 2 static 5-agent, 12-sector
computable gencral equilibrium model. The results indicate that
domestic output is not much stimulated by 2 protectionist strategy,
because higher tariffs increase the cost of essential intermediate imports
and substitution elasticities are low. An outward otiented strategy, like
the one implemented during 1986-87, is shown to have a significant im-
pact on output and employment.

L. Introduction

Trade strategies in developing countries are generally divided into two
broad groups (Krueger, 1984, 1985): ourward-otiented and inward-
oriented. An outward-oriented strategy (often referred to as an ‘‘export
Promotion’” strategy) is one in which trade and industrial policies do not
disctiminate between production for the domestic matket and exports,
nor between purchases of domestic goods and foreign goods. By contrast,
an inward-oriented strategy {or “‘import-substitution’’ strategy) is one in
which trade and industrial incentives are biased in favor of production for
the domestic over the export matket. Inward-oriented regimes are general-
ly characterized by high levels of tariff protection for manufacturing and
an overvalued exchange rate, !

* Research Department, International Monetary Fund, 700, 19th Strect, N.W., Washing-
ton DC 20431, U.S.A. The views expressed in this paper are my own and do not necessasily
reflect those of the International Monerary Fund.

1 In most countties, tariffs, have not been the sole instrument of protection. Direct con-
trols, such as import licensing and quantitative restrictions, hidden import duties (such as
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Arguments for tariff protection in developing countries usually focus
on the failure of foreign trade policies to promote diversification of pro-
duction both for export markets and for home consumption. Four basic
types of situations are generally considered. First, because of economies of
scale internal to a project, or because of the learning-by-doing that will
occur as a project begins operation, short-tun high costs of an industry
that make it unprofitable in the early years may discourage investment in
lines that will be profitable in the long run. This justification for subsidy
to producers in new activities is well known as the mfant-industry argu-
ment.

Second, any particular industty may bear high costs and appear un-
profitable, even though it results in lower costs or higher profits o other
industries. This is the iter-industry linkage argument, an argument for
subsidy based on externalitics of the industry.? Third, because urban
manufacturing wages — and often wages in the rural sector — are usually
above the opportunity cost of labour to the economy, manufacturing ac-
tivities that use such labour are at a cost disadvantage in competing with
international prices at the existing exchange rate. The existing exchange
rate may not hurt traditional exports due to lower wage rates in the tradi-
tional export sector. Further, factor incomes in the traditional export sec-
tor often adjust as international prices adjust, wheteas factor incomes in
the modern manufacturing sector do not. So thete is an argument for pro-
tection for manufacturing activities on the grounds of factor price dise-
quilibrinm among sectors.

Fourth, since even small countries tend to be specialized in certain
market areas, the supply of imports to them, and the demand for their ex-
ports, tends to be less than perfectly elastic, and some restriction of trade
will result in gains in the terms of trade between the country and the rest
of the world. This is the optimum tariff aigument.?

stamp taxes, port duties, advance deposit requirements, administrative allocation of foreign
exchange, etc.) as well as a number of quasi-tariff measures (domestic content requirements
for certain industrial products, for example} have been extensively used by policy makers
aroutid the world. However, information or: non-tariff batriers is scarce, and there is not
even widespread agreement as to exactly what the appropriate list of non-tariff measures
should include. For  recent discussion of these issues, see Corden (1987).

2 However, in a world of competitive markets, the presence of externalities and learning-
by-doing economies are not sufficient conditions o guarantee the need for intervention. As
recently shown by Succar (1987) in a dynamic framework, an infant industry has to satisfy an
additional conditon: the discounted stream of productivity gains generated by learning in
the infant industry should curweigh the discounted stream of subsidies.

3 Protection may also be superior to Taissez faire’ in the presence of other types of
domestic distorisions although tariffs will never, in a small open economy, constitute 2 figse-
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However, extensive research over the past two decades has shown that
the protection associated with inward-looking trade policies imposes a
vatiety of economic costs on the countty that puts the policy into effects.
The structure of incentives that result from tariffs (and other protective
measutes) have been shown to exert important influences on the efficiency
of resoutce allocation. First are efficiency costs, which can be divided into
consumption losses and production losses. Consumption losses refer to
losses in real income of consumers of the protected product that occur
because protection generally induces consumers to buy less of the pro-
tected product while paying a higher price. Producers benefit from the
higher price and will often respond by increasing their output. A produc-
tion loss is involved here to the extent that resources have to be drawn
from other activities {including production for export), where they can be
more efficiently used.4

Protection also imposes costs due to rent seeking and directly un-
productive profit seeking activities (Bhagwati, 1982; Bhagwati and
Stinivasan, 1983, pp. 313-334). Lobbies spend resources enacting protec-
tion. Similarly, once protection js granted, it may lead to further resource-
wasting lobbying — for example, in pursuit of import quotas or licenses
cartying scarcity premium. Increased awareness of these costs have led a
large number of developing economies to carty out over the past few years
an in-depth reform of their trade policy, as part of a broader economic
program. Trade liberalization efforts have taken two directions: first, a
reduction in the levels and dispersion of rates of protection and, second, a
change in the form of protection from quantitative restrictions to tariffs. >

In this paper, the effects of tariff reform on resource allocation in a
small open developing economy (Haiti) are analysed, using a Computable
General Equilibtium (CGE) model. The recent literature on CEG modeis
for developing countries has shown the mability of partial-equilibrium
measutes — such as effective rates of protection and domestic resource

best poticy. The specification of labour markets takes on crucial importance in this context.
Bhagwati (1971) 2nd Magee (1973) provide extensive surveys of the theory of distorsions and
second-best remedies in a static framewark,

4 Apart from production and consumption losses there can also be losses associated with
so-called X-inefficiency, when protection leads to domestic monopoly. For example,
monopoly can permit the entreprencur to relax and not undertake the necessary effort to
minimize costs. Moreover, monopoly can also cause conventional inefficiencies by restricting
output,

5 The most significanc experiments in trade liberalization in the 1970s rook place in the
countries of the Southern Cone of Latin America: Argentina, Chile, and Uruguay. For an
extensive review of recent experiences in trade policy refoerm in LDCs, see the World Bank
(1987).
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costs — to correctly predict resource movements when tariffs are altered.
For cxample, taxes on imports raise the absolute prices of import
substitutes. If we assume that substitution in production and consump-

tion is p0551b1c to and from unportables but at the same time that
domestic prices of other goods remain constant, then the focus s
mistakenly only on the protection of importables and the restriction of
imports achieved by a tax paid by importers and/or domestic consumers
of imports but not the effects on prices, production, and consumption of
the import tax outside the importables sector. A general equilibrium
framework, by contrast, permits consideration of resource effects on other
sectors and changes in relative prices. The relative price changes induced
may mean that the protection of importables is achieved by the *‘tmplicit
taxing’’ of other activities besides importables. Examination of the ways
in which the burden of taxes is ‘shifted’ on to other groups of producers
and consumers is therefore a critical element in the evaluation of trade
policy, and this can best be done in a general equilibrium framework.

The rest of the paper is organized as follows. In section 2, a brief
outline of the trade liberalization program recently implemented in Haiti
is provided. Section 3 presents the main charactetistics of the model and
the important mechanisms by which changes in trade policy affect
resoutce allocation and the distribution of income. The ‘calibration’ pro-
cedure and the solution method are discussed in section 4. In section 5
numetical results are presented for a number of simulation experiments
designed to explore the impact of different policy regimes on the func-
tional distribution of income and resource allocation. A final section sum-
marizes the main results of the paper.

1I. Trade Liberalization in Haiti: An Overview

The current industrial and commercial policy framework in the small,
open Haitian economy has evolved over a number of years and embraces a

6 The recent literatuse on effective protection has expanded the methodology to move it
closet to a general-equilibrium framewotk (see for instance Hartigan, 1985). Thus demand
elasticitics, goods- and factor-supply elasticities, elasticities of substirurion, exchange rate
changes and other influences have been added to the formulation of effective rates of prorec-
tion. The accuracy of such “‘parrial’” adaprations to general equitibrium remains, however,
dubious.

More recently, the ‘‘true” protection concept has been developed. The technique relies
upon identifying the relarive price effects of protection rather than its impact onvalue-
added. As such it focuses on ex post general equilibrium effects. See Greenaway and Milner
(1987), and Milner (1985).
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wide range of legislative and administrative measures (see for instance the
World Bank, 1987). The legislarive framework of the sixties was designed
to encourage the establishment of import-substitute industries. The objec-
tive was to create employment in the manufacturing sector. Incentives in-
cluded a tax holiday on cotporate profits and exemption for 2 periced from
income tax on dividends. Protection from foreign competition was given
via tariff and quota restrictions on imports,

Legislation enacted in the catly seventies was intended rather to en-
courage the development of export-based manufacturing and processing
industry, thorough investment by local and overseas interests, The incen.
tives offered included again a tax holiday on corporate profits (longer than
for import-substitute industries), exemption from income rax for
distributed dividends, and import duty exemption on machinety, com-
ponents, raw materials and semi-finished products.

A comprehensive program of economic reforms was initiated by the
administration that took office in February 1986. Following a first round
of trade liberalization in July 1986, trade barriers were further reduced in
fiscal year 1986-87, The first action involved the removal of quantitative
import restrictions on 76 out of a total of 111 items subject to import
quotas or licensing requirements since 1981, and the replacement of
specific tariffs on a number of products with 4 valorens duties averaging
20 percent, with a maximum of 40 percent. In December 1986 quan-
titative import restrictions were eliminated on all but nine (mostly
agricultural) products. In February 1987, all remaining specific tariffs were
replaced by ad valorem ones; with the exception of five products (rice,
maize, millet, flour, and gasoline), all import tariff rates were set between
zero and 40 pecent.” In order to allow domestic firms time to adjust to the
new trade regime, the old tariff levels on domestically manufactured
goods were left in place and were removed on December 31, 1987.

No comprehensive incidence analysis was made before the implemen-
tation of the new trade tegime. Nominal rates were partly determined on
the basis of 2 study on effect protection in the industrial sector carried out
by the Ministry of Commerce. However, as discussed above, effective rates
of protection cannot be used to answer, say, questions of distributional
irnpact of policies nor can they be used to determine the adjustment of
quantities produced or consumed. With arbitrary distortions in other
markets within the economy, it cannot be asserted that reducing the tariff

7 Remaining restrictions however have exacerbated price distortions with neighboring
cauntries, and encouraged contraband in flour, rice, and many other imported consumer
goods.
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on a good with a positive protection rate will improve welfare. Substitu-
tion possibilities with other goods which are protected may exacerbate the
distortions in those markets, making the net position worse. By the same
token, priorities for liberalization cannot be made on the basis of relative
effective protection rates. Decreasing a tariff on a highly protected good is
not necessarily better than decreasing one on a good with a lower effective
rate, again due to possible differences in elasticities.® '

In what follows, a multi-sector computable general equilibrium is
used to assess the potential allocational and distributional effects of the
trade liberalization program implemented in 1986-87. The model
distinguished 5 agents and 12 prodction sectors and allows therefore a
fairly detailed evaluation of the reform, although it is too early to form 2
comprehensive view of the experiment.

III. A Computable General Equilibrinum Model

The model developed in this paper is a static general equilbrium
model of the type described by Dervis, de Melo and Robinson (1982).°
We start first by describing the treatment of foreign trade, which plays a
ctucial role in the model. We then describe the determination of domestic
output and examine the adjustment of the labour market. Second, we
analyse the demand side of the model, showing the determination of in-
come and aggregate demand. Finally, the model is **closed’” by consider-
ing the endogenous mechanism equating investment and saving.

A. Foreign Trade

In the classical theoty of international trade, the assumptions of ptice-
taking behaviour and perfect substitusability between domestic and
foreign goods imply that the domestic price of a traded good is equal to
its world price. As a consequence, if all goods produced in the economy
are tradeables, the domestic price system is completely determined by ex-
ogenous factors.

However, extensive empirical research over the past two decades on
“intra-trade’” has produced evidence that the ‘law of one price’ does not

8 For a further discussion on the inadequacy of cffective protection measures in the
presence of general equilibrium interactions, see Bhagwari and Srinivasan {1973).

9 A broad survey of CGE models and applications has been ptovided by Borges (1986). For
applications in the area of international rrade, sce Shoven and Whalley (1984), and de Melo
(1988).



PROTECTION AND TRADE LIBERALIZATION 75

hold, even at a very fine degree of classification (see, for instance Isard,
1977). Accordingly, we assume here, following Armington (1969), that
quality differences between foreign goods and domestic substitutes are
important so that for any traded good 4 (=1, ...n, where # denotes the
numbet of production sectors), imporrs, My, and domestically produced
goods, Dy, are smperfect substitutes.’® Domestic agents {consumers and
producers) are assumed to demand a composite commodity Qf which is a
CES aggregation function over the rwo goods:

A -, -1/2

1 & = k k - -
() Qk - Bk{Aka + (1 - Ak)Dk ] rk(Hk'Dk)'

O0<A, <1, &, >0

k k

where By, Ay ate constants. v, the elasticity of substitution, is given by
ve = L/(1+ ). Assuming that consumers minimize total spending

(2)  rc,qf -2.D, + PM M,

<
10k~ Fily 2

subject to (1), we get:
Vi Y
() O/ Dy = (/B €A/ - AT K,

where P; and PM; are the prices of the domestic and imported good £
respectively, and PC, the price of the composite commedity. Equation (3)
implies that, as v, gets larger, the sensitivity of (M, /Dy) to changes in
(Pg/PMy) rises. Also, as a result of this specification, P, is no longer equal
to PMy; rather it is endogenously determined in the model, The variable
PM, is, however, fixed exogenously and is linked to the world price of
good £, PMW,, (expressed in foreign currency) by the following relation-
ship:

(4) P, = (1 + rz)nﬁk,
where () is the exchange rate, defined as the number of domestic currency
units for one unit of foreign currency, and ©}” is the tariff rate on good .
The supply of imports is assumed infinitely elastic ar the (given) world
price.

Because the aggregation function (1) is linearly homogeneous in My
and Dy, it can be rewritten as

10 Furthermose, at the level of aggregation considered in this study (12 sectors), each sector
tepresents & bundle of different goods.
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<
6) Q= T lm, 1)D,

where my =My /D;. Defining the domestic use ratio dy as the proportion
of demestic goods in total composite commodity use, we get

(6) - (Dk/Q Y - r (mk,l) - ¥(B /PM,)

Using dg, the demand for the domestically produced commodity can
be derived from composite commodity demand. Under the assumption of
cost minimization by domestic users of imports and domestic goods, the
price of each composite commodity (PC;} is given by the cost function
cotresponding to the CES aggregation function (see e.g. Varian, 1984,
pp- 31-33):

1l-v vy I-uk 1/(I-uk)

k
(7) PG, - (1/Bk){A K + (1 - A0 "B, 1

k

We now consider the treatment of exports. On the demand side, the
distinction between tradables and imperfect foreign substitutes is reflected
in the assumptxon of a downward-sloping foreign demand curve for ex-
ports, denoted XA,, where exports of tradables depend on the wotld price
of imperfect foreign substitutes:

d_ % e o Tk
(8) X, = X (B, /PXd ) °, 1, > 0,
ié denoting a constant term PXWé an (exogenous) weighted average of
wortld prices for goods k, 7 the pncc elasticity of the demand for exports
for goods k, and PX, the wotld price of domestic exports of good k, given
by

(9) PX, = P (1 + r’;)/n,
73 denoting the export tariff. In several CGE models, producers are
assumed to be indifferent between sales on export and domestic markets.
There is therefore no supply function for exports as such, but rather a sup-
ply function for domestic and export output as a whole, derived from pro-
ducers’ production function. Export supply is then determined as a
residual, 1i.e. as the difference between domestic supply and domestic de-

“mand,

This specification implies however that export supply may exhibit an
excessively strong response to changes in domestic prices. For example,
with a rise in the domestic price, producers are induced to increase supply
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and domestic consumers to reduce their demand. The net result may be a
sharp increase in exports. However, in practice, €XpOIts may not rise very
rapidly, for the domestically consumed and exported commodities in the
same sector may be quite different. For example, an “intermediate
goods’ sector may include both electricity (which is not traded) and wood
pulp (which is). Moreover, there may be a difference in the quality of ex-
ported goods vis-3-vis goods for domestic consumption in the same sector.
here, to capture this feature, we postulate a trade aggregation function
which takes the form of a constant elasticity of transformation function
{see Powell and Gruen, 1968) between domestically consumed D, and ex-
ported X, good:
- -y, -1

(10) q, - H, [akka“ + (1 - ak)Dka] /i 0<a, <1, 7, >0,
where Qy is total (composite) production, and H, and «; are constants. g,
the elasticity of transformation, is given by G = 1/(1—v;). Maximizing the
revenue from a given output,

(11) PQ =BD, + PX. X,
subject to (10) yields the following allocation rule of supply between
domestic sales and exports:

¢ ¢
(12) oy ~ (xR o - o) /e ] K.

Using equation (12) to determine the supply of exports, the domestic
supply of goods to the domestic market is given as Dj = Q;-X}. We now
turn to the determination of rotal supply.

B. Domestic Output and Demand for Labour

We consider an economy in which production in each sector £ com-
bines a fixed-coefficient system for intermediate inputs and a constant
returns to scale Cobb-Douglas production function that generates gross
output from a sector-specific factor {capital, K.}, assumed fixed in the
shott-run, and three types of labour: agricultural labour (Lz), utban un-
skilled labour (L) and urban skilled labour (L;z)."" Formally, gross out-

11 The assumption of constant returns co scale has been subjecr to much criticism in the
literature (it implies that the yafwe share of expenditures on any given factor is constant),
but so far the estimation of sectoral CES production functions using the kind of data
available in most LDCs has proven intractable. For a further discussion of the issue of scale
economies in CGE models, see Devarajan and Rodrick (1989).
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put of sector k, Qy, is given by

v v 1-(v v ,%v )
13 -5 ak uk sk ak uk sk
13 g =g, 1, 1,7 r ’

where Q; denotes a constant term, and 0<<vy <1, for j=2a, u, s.

With fixed capital stocks, labour inputs detetmine output in each sec-
tor, Producers are assumed to choose the combination of primary factors
that maximizes their profits (T1;}, given by

n
d
(14) @, = (1 - 7 02Q,- [jglpckajqu + (@ L oLt v L 01,

P, denoting the product price (treated as given by firms, as a result of the
assumption of perfect competition in product markets), PCé the domestic
ptice of composue goods, determined above (equation 7), ¢ ?the 1nd1rect
tax rate in sector k, a;, >0 the (i, k) input-output coefficient and «; (j =

u, s) the wage rate of labour class j. Now, let us define the 'net price'
equations (o unit value added) as!?

n

d
(15) 2, - P Q- T " Ech 2

With perfect competition, profit maximization requires that the wage
of each factor equals the value of its marginal product:

(16) bk(an/Bij) - oy j=a, u, s,
so that, using (13),
(17) w, = ujk(tkak)/ij j=a,u, s.

This set of equation implicitly defines labour demand. With a perfect-
ly inelastic supply curve of each labour category (L) the labour market
clears when total excess demand (actoss all scctors) for each category is
ze1o:

(18) EL‘i -
k=1

=0 J=a, u, s

S
o
The solution of equations (18) yields the market-clearing wage rate for

12 The net price equations deduct total intermediate inpur costs, agPCy, and the sale rax
t¢P; from the seller’s prices of the commodities. In terms of the input-output framework,
they determine, at current prices, the sectoral value-added coefficients.
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each labour category.

In an alternative specification of the model, the assumption of labour
market clearance for all labour categories is relaxed to allow for Keynesian-
type nominal wage rigidity. Specifically, we will then assume that the sup-
ply of urban unskilled labour is infinitely elastic at a fixed nominal wage
(w,). Actual employment will, accordingly, be determined by the de-
mand for labour, via the excess demand functions (18). In either case,
substituting the solution values of Lj into the production function (13)
yields a unique vector of gross outputs (Qj; ... Q) that constitutes the
supply vector associated with a given price vector (P, ... P,). The supply
functions can therefore be written as

(19) Q= Qu(By, .2, @),

The exchange rate () also enters as an argument in the supply func-
tions because, as shown above, it affects the price of the composite (in-
tetmediate) goods used in the production process.

C. Domestic Demand for Composite Goods

Five categories of decision-making units are considered in the model:
tural and urban households, which demand consumer goods; the govern-
ment, which also demands consumer goods; firms, which demand in-
termediate goods and capital good; and a foreign ‘consumer’ that
represents the rest of the world. In what follows, the different components
of aggregate demand are discussed.

(1) Intermediate Demand

Let A; denote the intermediate inputs requirements for sector k. As a
result of the fixed-coefficient assumption, A, is given by

It
(20) &, - iglaki Q;
7
where 0 <ay; <1, and Za, =1,
i=1

(2) Consumer Demand

We consider two categories of households, rural and utban. Rural
households receive total -value added of the “‘primary’’ sectors
{agticulture, fishing, etc.) — which are numbered consecutively from 1 to
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q-1 — and pay no income tax. Urban households include both wage
earners — who supply labour and receive wages — and “‘capitalists’’ —
who represent the owners of capital and receive a proportion (1-g;) of the
non-wage component of value added generated by sector k.1* To simplify
the algebraic expressions somewhat, it may be noted that only the g-1
“primary’’ activities use agricultural labour. Income of rural households
(R7) is therefore given by

g-1 g-1 g-1
@) Rp-To, TL.+ (% (@Q -wl Nl= 320,
& gm1 @ k=1 a4 k=1

while disposable income of urban households (R}) is given by

n
u u
(22) Rh - - fh)[kzq(wul‘uk * wsLsk)
n
+ k}: - e Q - oL ol
=g

where 0 <I-g; <1 denotes the (before tax) proportion of non-wage value
added of sector k distributed by firms (o, denotes therefore the proportion
of retained earnings), and ) the average tax rate.

Houscholds are assumed to save a fixed propottion (e}, @}, respective-
ly, for rural and urban households) of their net income and spend the re-
maining income on composite goods.!* The consumption demand func-
tions are derived from the Stone-Geary Linear Fxpenditure System (see for
instance Theil and Clements, 1987, pp. 9-11):

. .. n ’
- (23) c{c - cj,k + (,ejk/ PC) [(1 - c:f_:)Rﬁ - kglc:;k}, j=r, u

13 For simplicity, ir is assumed chat the government does not own any capiral. We also
abstract from transfer payments othet than interest payments and dividends paid by firms to
urban houscholds. These extensions are dealt with in the empirical implementation of rhe
model.

14 This simplicitly assumes separability of the savings decision. For an alternarive treatment,
see Lluch {1973). It should also be kept in mind that the Keynesian assumption of fixed sav-
ing sahres, although standard in the lrerature, is not well founded in microeconomic
theory. The specification of disposable income as the sole determinant of saving, even as a
macroeconomic assumption, is guestionable. Since the saving decision is a decision to add to
the stock of wealth, theory suggests that it should depend in part on the expected rates of
rerurn of afectnative assets. This, however, would require modelling alternative asset markets
(monetary and financial), which is beyond the scope of this paper.
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where (1-of) R is total nominal expenditute by household group j, Cj the
committed expenditures ot subsistence minima in physical terms, and B
the marginal budget shares that determine the allocation of super-
numerary income (i.¢. expenditure above that required for purchasing the
subsistence minima).

(3) Government Demand

The government, in the model, collects taxes, pays transfers, and pur-
chases commodities. There are three kinds of taxes: income taxes, indirect
taxes on domestic sales, and taxes on external trade. The income tax is
paid only by utban households and firms in the non-agricultural sectors.
We also assume for simplicity that corporate firms are allowed to deduct
interest and dividends from taxable income, and that corporate profits
distributed to (urban) shareholders are taxed only once, at the personal in-
come level. Indirect taxes are levied on sales of domestic output, imports,
and exports. Abstracting for the time being from transfer operations other
than those between firms and (urban) households, the government’s total
revenue (Rg;) is given by

n
u .
(24) RG =T E (wuLuk + wsLsk)

1]
+ LI - e+ rel 30, - L+ oL )]
k=q

11 n n

d m = X,
+ ) 7,PQ + ¥ 7, PMU.Q.M, + ¥ PX0X,
g KR T BT TR R T B TR

7 and Ty denoting the tax rates on urban households’ income and firms'
profits, tespectively, and £ fand 1/ the average (effective) tax rates on
domestic sales, imports and exports, respectively. PMW, and PX, denote
price indices, defined in paragraph (1) above.

Considering now the expenditure side of the budget, we assume that
the government purchases goods and services in fixed volume shares:

6 _ = & o _
(25) € =8 C, kglgk-l,

where CC = (1-25)(R;/Pg) denotes (teal) total consumption spending,
o the proportion of income saved by the government, and Pg an implicit
deflator defined as a weighted average (under the assumption that the



82 JOURNAL OF ECONOMIC DEVELOPMENT

government maximizes a Cobb-Douglas utility function) of the prices of
composite goods.

(4 Ihvestment Demand

To close the model, it remains to discuss how the savings invesement
equality is realized. For simplicity, let us identify firms’ savings with
(after-tax) retained profits. We assume that the level of investment is
determined by the level of saving, defined as the sum of private, public
and foreign savings:

26 1,- a;R; + a;Rg + @R, + O.F
n
+ (- rf)kngk [Qka T (wuLuk+ wsLsIc)]‘

F denoting the value of the net foreign resoutce inflow (foreign
saving}, expressed in foreign currency. The closure rule adopred in the
model is thus classical in spitit: given the fixed savings rates, the en-
dogenously determined volume of aggregate domestic savings together
with net foreign capital inflows determines the volume of aggregate n-
vestment [ 1

Once aggregate investment is established, its sectoral allocation must be
specified. Fixed coefficients are used in the model o divide up the total
volume of investment among sectors. Denoting by 8, the share of invest-
ment going to sector k,

6, = PK (8K, /1),
and so
(27} Ay = 9, (I/PK, ),
PK, denoting the price of capital and AKj is real investment in sector £,

Since capital is assumed to be a fixed-proportions composite commodity,
its price is simply the weighted average of its components:

Fe
(28) P, = L b BC,,

Juel

I35 For a discussion of altetnative closute rules in CGE models, see Dewatripont and Michel
(1987), and Rattso (1982).
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where by, are the shares in the capital composition matrix. The sectoral in-
vestment volumes AK, are therefore determined uniquely by the price
system, which determines uniquely the capital prices PK; and total sav-
ings.

The sectoral pattern of capital accumulation must now be translated
into demands for investment goods by sector of origin. This is achieved by
using the elements of the capital composition matrix. Let Z; denote total
investment demand by sector of origin, we have

o
(29} Zp = L byak
i=1
These demand functions depend solely on product prices, in similat
fashion to the consumer demand equations.

D. Supply and Demand Equilibrium

From (8), (20), (23}, (25) and (29), demand functions for domestically
produced commodities are given as
B0) -a [Ttz +a]+x,.

k k “'k k k k k k

The domestic use ratio dg, given by equation (6), transforms the com-
posite demands for intermediate goods (A;), consumer goods
(C{+Cf'+ C%) and investment goods (Z;) into demands for domestically
produced commodities. Inspection of (8), (20), (23), (23), and (29) shows
that the demand functions depend on the domestic prices and the ex-
change rate:

(31)  of=ql (2, By, ...B_, ).

The supply and demand equations for product markets (equations 19
and 31) yield a set of simultaneously market clearance conditions, the
solution of which provides market-clearing relative prices. To this set of
equations must be added the balance-of-payments constraint, which
defines the trade deficit as being equal to the level of foreign saving:

n — I
(32) LPME M - ) PXX =T

k=1 kk k=1

Therefore, a solution to the model is given by a price vector (Py, ...
P,, Q) such that excess demands (ED;) equal zero in all sectors

£

d
(33) ED, = Q. - Q. -0,
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and excess demand for foreign currency (EF) is also equal to zero:

n n
(34 tF= Y PBwM - T PXX -F=0.
mp KK g KK
The system has thus n + I equations in n+ 1 variables. But the excess
demand functions are homogeneous of degree zero in all prices and must
satisfy Walras's Law,

65) 3 r @] - Q) =0,
k=1

implying that there are only n independent excess demand equations to
determine n+ 1 relative price ratios. A price-normalization equation is
therefore required to close the system. In the empirical implementation of
the model, we have chosen the exchange rate as the zuméraire, so that all
domestic prices are measured relative to world prices.

IV, Calibration and Solution of the Model

The darta used to calibrate the CGE model described above can be
presented within the framework of a social accounting matrix (SAM). A
SAM is essentially a consistent presentation of the accounting identities
that describe an economy. Since a SAM includes in a consistent framework
the complete economic structure of 2 country, it provides an extremely
useful tool for analyzing the overall economy at a point in time. Further-
more, its intrinsic format ensures consistency between the various
macroeconomic accounts and data sources, which is 2 fundamental prere-
quisite to any modelling effort.'® The SAM built for the Haitian economy
is structured around a (condensed) 12x12 input-output Table for fiscal
yeat 1984-85 and includes basically summary statistics on consumption
and production patterns, foreign trade, investment and savings, income
distribution, and the tax structure. The rationale for the level of aggrega-
tion chosen is as follows. Forestry (sylviculture) diffets from the other
agricultural sectors in its production structure. In the secondary sectors,
food processing has a very distinct pattern of intermediate consumption,
and construction matetials is important for industrial policy analysis. Ac-
tivity in the textiles sector is highly dependent upon foreign demand.
Finally, in the tertiary sectors, public and private services are treated
scparately to allow for differences in their composition of demand. This

16 For a detaited description of the SAM approach, sce Keunig and Ruijter (1988). The use
of the SAM as a macroeconomic modeling framework is discussed by Thorbecke (1983) and

Drud, Grais and Pyatt (1986).
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distinction also allows an analysis of the competition in factor markets be-
rween the government and the private sector. The share of GDP at factor
cost accounted for by each production sectof in the base year is given in
Table 1.

Following the methodology described by Drud, Grais and Pyatt
(1986), the data SAM is related to the algebraic model by expressing the
later in TV (Transactions Value) form. Briefly, instead of presenting the
model as a set of equation showing how prices and quantities are deter-
mined, the TV apptoach consists in modelling prices and value flows in-
stead. Since quantitics are implied by value flows and prices, these two
formulations are logically equivalent but the TV form of a model

£acilitates the relationship between the SAM and the system of equations.

The model is solved using the HERCULES system, which is part of the
PC-GAMS software {see Drud and Kendrick, 1986). The program uses a
Newton-type solution algorithm®’ and automatically calibrates all the
parameters (value flows, input-output coefficients, capital composition
ocfficients, expenditutes shares, constant terms, average tax fates, €ic.) of
the model using the base year data, except clasticities.'® The set of
elasticities used in the experiments described below ate shown in Table 1.
Due to the lack of data availability proper economettic procedures could
not be used. The coefficient values have been chosen mainly on the basis
of discussions with sectoral experts at the Ministry of Planning."

17 Newton-type methods and other local linerarization techniques ate widely used, and ap-
pear as efficient as Scarf-type methods (see Cornwall, 1983, Manne, 1985, and Scarf, 1984),
although they do not guarantee convergence.

Tt must also be kept in mind that there is no theoretical agrument that guarantees uni-
queness in CGE models, although most models have been shown to be fairly robust from
this point of view. For further discussion, see Kohoe and Whalley (1985}, and Kchoe (1985).
18 The calibration procedure ensures that a solution of the model exists for the base year.
This is done by finding values of shift and share parameters for production functions, ete.
that are consistent with the base year data. For example, in the model the production func-
rions are Cobb-Douglas {equation 13). The corresponding first-order conditions fot profit
maximization (16) can be written as

ik - ijjk/fkak j=a, v s
since the base year dara contain information on Qg, L. Ké and because prices ate set 1o

unity, v can be determined from the above equation. 0, (the constant term in the produc-
tion function for sector £) can then be determined by te-writing equation (13)as

_ v v v 1-(v_, 4y v )

- ak u sk . ak uk sk
q = QM Lk Vsk (K J.
19 The full estimarion of CGE models by econometric methods has so far proven intractable
in most cases. See Mansur and Whailey (1984), and Whalley (1983) for 2 complete discus-
sion of the methodological aspects of calibration in CGE models.
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Table 1

STRUCTURE OF GDP AT FACTOR COST!
AND SUBSTITUTION AND PRICE BLASTICITIES?

Elasticities
Production sector Share of _
GDP C,é v T]Jé

1. Agricaltural products 273 -0.7 09 5.7
2. Livestack, foresity and fishing 5.1 -0.7 1.1 6.0
3. Food processing 59 09 15 2.1
4. Beverages and tobacco 1.2 08 11 24
5. Textiles, foorwear and leather products 25 - -1.5 16 2.8
6. Chemicals, plastic and petroleumn products LT -08 12 16
7. Water and electricity 1.9 —_ - =
8. Miscellaneous industrial products 6.8 -1.7 14 2.3
9. Construction and public works 5.4 - - =
10. Transport and communications 1.9  -06 15 1.7
11, Private setvices 30.2 - 2.7 —
12. Government services 10.7 - - —
Toral 100.0

1 Base year (1984-85).
2 & elasticiries of transformation; vy domestic-imported goods substitution efasticities; Ng:
price elasticities of expost demand,

Somrce: Haitian Institute of Statistics, and author’s estimates.

Finally, 2 normalization rule must be defined, since the model can
only be solved for relative prices. As already mentioned, we have here
chosen the exchange rate as the mwmérasre. All prices are therefore
measured in terms of world prices. Consequently, the excess demand
function for foreign currency (34) is solved for the level of foreign capital
inflow (foreign saving).

V. Policy Experiments with the Model

We now turn to an analysis of altetnative trade strategies and their
allocation effects. Two alternative policy regimes have been modelled and
compared to the base-run solution. The first is an inward-looking (protec-
tionist) strategy, with a tariff increase in all manufacturing sectors except
beverages and tobacco (sectors 3, 5, 6, and 8). The second is an outward-
looking strategy with an elimination of all export taxes on agricultural
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products (basically coffee) and a reduction of tariffs on all imports. Table
2 provides a summary of assumptions regarding (average) effective tariff
rates on imports under the altermative regimes. The protectionist expeti-
ment describes a hypothetical case; figures corresponding to the outward-

looking strategy fepresent sectoral estimates of the new tariff rates im-
plemented duting the 1986-87 teform.

World prices remain constant throughout the analysis. All ex-
periments are conducted under two alternative assumptions: flexible and

Table 2
NOMINAL TARIFF RATES ON IMPORTS

{unit: %)
Base Experiment

e
simulation P L
1. Agriculeural products 1.6 1.6 00
5. Livestock, forestry and fishing 18.0 180 10.0
3. Food processing 19.2 30.0 10.0
4. Beverages and tobacco 70.3 70.3  30.0
5. Textiles, footwear and leather products 10.1 20.0 10.0
6. Chemicals, plastic and petroleum products 8.0 20.0 5.0
7. Water and electricity — — —
8. Miscellaneous industrial products 6.3 200 —
9. Construction and public works — — —

10. Transport and communications — — —
11, Private services — — —
12. Public services — — —
P: Increased protection experiment.
1. Trade liberalization experiment.

Source; Haitian Institure of Statistics.

rigid nominal wages for agricultural labour and urban unskilled Jabour. In
the first case, wage [ates are fully flexible, while in the second the supply
of labour for these two categoties is assumed to be perfectly elastic at the
specified wage. In this second, ‘‘Keynesian'’ case, nominal wages arc €x-
ogenous.

A. Increased Protection Experiment

Simulation results for both policy experiments are reported in Tables 3
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to 6 for quantities and prices, at both the sectoral and aggregate levels.
Consider first the results of the protectionist strategy with flexible wages
(Tables 3, 5 and 6). The sise in tariff rates for sectors 3 (food processing),
5 (textiles, footwear and leather products), 6 (chemicals, plastic and
petroleum products) and 8 (miscellaneous industrial products) generates
an increase in the domestic price of imports. As a consequence, consumers
substitute domestic goods to foreign goods on the demand side, and this
implies a reduction in volumes of goods purchased abroad, particularly
pronounced for agricultural and food items. Consumers however do not
only substitute domestic to foreign goods in the same sector. Inter-sectoral
substitution effects tend also to develop, since the relative structure of
domestic prices has changed. Overall, therefore, intra- and inter-sectoral
substitution effects imply that movements in the price of composite goods
are subject to twoconflicting forces: on one hand, the domestic price of
imports rises, and on the other the price of domestic goods may tise or
fall. Depending on which of these two opposite effects dominates, com-
posite prices either fall (agricultural products; livestock, forestry and
fishing; food processing) or rise (textiles, footwear and leather products;
chemicals, plastic and petroleum products; miscellaneous industrial pro-
ducts).

The initial upward pressure on the price of composite goods (through
higher domestic prices for imports) generates further adjustment on the
supply side, because composite goods are used as intermediates in the pro-
duction process. The higher the rise in the (composite) price of in-
termediate inputs (and, also, the more input-intensive the production
process is), the greater the fall in the sectoral net price, and the greater the
fall in outour. This is, of course, partly a consequence of the fixed coeffi-
cients assumption for intermediate input requirements in each sector.
Table 3 shows that output rises only slightly in the food processing in-
dustries and even falls in the production of textiles, footwear and leather
products, as well as miscellaneous industrial products, despite the sharp
increse in nominal tariff rates in these sectors. The only sector whete out-
put rises strongly is the chemicals, plastic and petroleum products, the
sector whete the net price increases most. Moreover, the rise in output in
the food processing industries does not come as a result of a rise in net
prices; indeed, net prices fz// in this scctor, as well as in the agricultural
and livestock, forestry and fishing sectors. Qutput rises because the
negative effect due to the sharp drop in the net price is dampened by the
fall in domestic prices relative to world prices for exports, which stimulates
sales of agricultural products abroad, as well as exports of the livestock,
forestry and fishing sector, and exports of the food processing industries.
This exerts a positive effect on real outpur which overall rises in
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agriculture and food processing, two sectors that are closely linked
through input-output relationships.

The impact of the protectionist strategy on factor remuneration (Table
5) wortks through changes in net prices. As discussed above, increased tax-
ation of imported manufactured goods causes the net price in most
manufacturing sectots (except chemicals and plastic praducts) to fail
because the cost of intermediate goods rises, and this is associated with a
fall in output and a decline in factor payments. Indeed, the strong rise in
the output of chemicals and plastic products, a relatively capital intensive
sector, generats a sharp increase in the rental rate of capital inthat sector,
and a fall in all other sectors. This reflects of course the sectoral immobili-
ty of capital stocks.

Aggregate or 'macrocconomic’ effects are summarized in Table 6.
Overall, consumption, ourput, imports and exports fall in real terms, but
nominal government revenue increases while the current account balance
imptoves, 2

Results obtained with a fixed nominal wage for rural and urban un-
skilled labour (see Tables 3, 5 and 6) are qualitatively similar to those
discussed above. The major difference is that now net output in the
agricultural sector and the food processing industries Jalls, as well as out-
put of private services. The reason is the following. With flexible wages,
an increase in labour demand resulting from higher output raises the
nominal wage, and this tends to increase factor payments to labour and
therefore aggregate demand. Now, with fixed wages, labour income rises
less than before, and lower demand implies a stronger downward pressure
on prices of domestic and composite goods. As a result, net prices fall
more in sectors where rural labour is used intensively (agriculture;
livestock, forestry and fishing). However sectors where unskilled urban
labour is used most (construction and public works, private services) are
less affected because of the greater importance of skilled labour. Again,
mactoeconomic effects are qualiratively similar (see Table 6), although the
fall in consumption, output, exports and imports are larger compared to
the flexible wages case.

20 Given our assumptions of fixed capital stocks and a fully employed fixed labour supply
with flexible wages, the sozs/ change in real outpur is insignificant in both the inward-
looking and ourward-looking experiments. Gross domestic product ar factor cost remains
constant in teal terms. Therefore, with flexible wages, only the changes in the inter-sectotal
structure of output need be considered,



92 JOURNAL OF ECONOMIC DEVELOPMENT

B. Trade Liberalization Experiment

Consider now the effects of the outward looking strategy, which con-
sists of removing all export taxes and reducing tariff rates in all sectors, ex-
cept textiles, footwear and leather products. Results obtained under the
assumption of flexible wages for all labour categories are reported in
Tables 4, 5 and 6. The export supply functions determine the degree of
responsiveness of the affected sectors to this policy measure. The fall in
import tax rates entails a fall in the domestic price of imported goods,
which exerts a downward effect on the price of composite goods. Con-
sumers increase their demand for foreign goods, and tend to reduce de-
mand for domestic goods. Impact effects on the price of composite goods
depend on the degree of substitutability between domestic and foreign
goods.

In sectors where the price of composite goods falls initially (as 2 result
of the fall in import prices), net prices rise and stimulate output, and this
in turn exerts a downward effect on domestic and composite prices. Final
effects show that net prices fall significantly in only three sectors:
beverages and tobacco (the sector for which the fall in the tariff rate is
highest and the rise in import volumes strongest); textiles, foorwear and
leather products; and miscellaneous industrial products. Output tends to
fall also in these sectors. In agriculture, output rises because of greater in-
centives to produce for the domestic market (higher net prices) and
because of higher export prices, which increases the share of output sold
abroad. Agricultural exports rise, and this causes a relative decline in the
domestic supply of agticultural goods. Domestic prices of agricultural pro-
ducts go up, and this implies that the terms of trade (both gross and net
prices) move in favour of agriculture. As a result, rural houscholds in-
crease their share in national income relative to other institutional groups
in the economy. At the same time, the relative increase in agriculrural
prices raises the cost of living for the rural households more than other
groups because they consume telatively more agricultural products.

Despite the sharp rise in impott volumes, output in the livestock,
forestry and fishing sector rises slightly because of the increase in the net
price brought about by the fall in import prices. Output in the food pro-
cessing industries rises also despite the increase in imports, as a result of
close inter-selectoral relationships with the agricultural sector.

- Factor price movements for this experiment are reported in the third
column of Table 5. Wags and the rental rate of capital rise sharply in the
agricultural and livestock, forestry and fishing sectors. At the same time,
the rental rate of capital falls in all sectors whete output falls,
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Macroeconomic results are again reported in Table 6. Outpurt, exports
and imports expand, considerably so for imports. The current account
deteriorates, although the growth in cxports tends to dampen the
negative effect of increased imports on the external balance. Nominal
government revenue also falls, despite increased tax receipts due to higher
domestic activity.

Results obtained with a fixed wage for rural and urban unskilled
labour are reported in Tables 4, 5 and 6. Qualitatively they look similar to
those reported for the flexible wages case. Fixed waes generate now
negative income effects. Lower labour income generates downwar pressure
on demand for agricultural products, livestocks, forestry and fishing, and
food processing industries. This entails a lower rate of increase in com-
posite goods prices as well as net prices in these sectors. Output growth in
the agricultural sector is however higher than previously obtained, because
of a higher rate of growth of export volumes and lower rate of increase of
imports. Output of private services also fises more, because of 2 slight rise
in the price of value added. As a result, real gross domestic product at
market prices rises more than was previously the case, and the deteriora-
tion in the cutrent account balance is less pronounced.

Overall, it appeats that the crucial link in the mechanism whereby a
change in trade policy affects the allocation of resources is the change in
relative gross and net prices. Changes in relative net prices (@) are trans-
lated into changes in relative factor rewards, and changes in relative gross
prics (Py) affect the price of composite goods, and therefore the real put-
chasing power of the various groups. The responsiveness of the domestic
price system to changes in trade policy is linked both to the openness of
the economy and to the degree of substitutability becween domestic and
imported goods.

The results also show that protection raises the cost of essential in-
termediate inputs, which are often imported and cannot easily be produc-
ed locally, so that domestic production is not much stimulated by a pro-
tectionist policy. The difficulty to alter the composition in use of domestic
and foreign goods, implies that there is little switching toward domestic
production, so that protection raises the cost for users of commodities that
are import intensive without increasing the income of factots employed in
those scctors. By contrast, an outward oriented strategy has a significant
effect on output and (with fixed nominal wages for agricultural and urban
unskilled labour) employment.

Finally, it should be noted that the resulss depend, to a large extent,
on the values assumed for the parametes. For example, if the elasticitics of
substitution between home and foreign goods are under-estimated, this
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restricts the rate at which imports can replace domestic production as local
prices tise. As a comparison, we repeated the expetiments desctibed above
changing two elasticities for-which uncertainty was considered high, the
home-foreign good substitution parameters for the good processing sector
and miscellancous industrial products. Specifically, these parameters were
set to 2.4 and 2.1 respectively, instead of 1.5 and 1.4.

The results obtained are not fundamentally different from those
reposted in Tables 3 to 6, and so are omitted to save space. The resulting
price increases display indeed a similar pattern similar to those obtained in
the initial set of expetiments, although their magnitude is smaller because
of the greater competition from foreign goods imported at constant world
prices. Those sectors whose trade substitution elasticities were raised show
the most significantly smaller price increases. In the same way, the pattern
of output changes obtained in the initial expetiments remains broadly un-
changed. The pattern of changes in imports shows that foreign goods
replace more easily domestic goods in sectors where the trade elasticity has
been raised. The reallocation of labour among sectors reflects the pattern
of output changes, while nominal wage rises, in the trade liberalization
experiment with fixed labour supplies, are lower than previously in-
dicaced.

V1. Concluding Remarks

In this paper, we have described a CGE model for a small open
developing economy emphasizing the role of relative prices in resource
aflocation and income distribution. The model is used for an analysis of
medium-term sectoral and macroeconomic effects of a {hypothetical) pro-
tectionist strategy and a trade liberalization programme which reflects re-
cent tariff changes recently implemented in Haiti. Overall, the results
show that the tariff reform is likely to produce substantial sectoral effects
as well as a signficiant increase on aggregate output.

One key issue with the model is how robust the results are to alter-
native parameter values. Because 2 ‘calibration’ procedure was used to
select parameter values, meaningful statistical tests of model specification
are not possible. Evaluation of the robustness of the results was carried out
by taking alternative elasticity values to those used in the ‘central case’
specification, displacing two key values by what seem as ‘large’ changes.
Although the limited nature of the sensitivity tests performed is clear, the
results showed a reasonable degree of rubustness.

However, the model can be further developed and improved in several
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areas. First, the assumption of perfect competition underlying the model
may not be appropriate. The degree of monopoly, oligopoly and other
noncompetitive behaviour in the industrial sector of the Haitian economy
may be more pronounced than actually thought, More effort should be
spent upon determining actual pricing behaviour.?!

Another important extension of the model developed in this paper
would be to consider a dynamic framework. The analysis of trade policies
in a dynamic context has produced interesting results. For example, De
Melo (1978) has developed a quantitative model of the Turkish economy
in which the static costs of alternative trade policies are weighted against
the potential dynamic gains. They show that, with imperfect foresight
and heterogenous imperfectly mobile capital, dynamic benefits are
associated with protection, because investment allocation (based on the
present structure of comparative advantage) can be intertemporally ineffi-
cient. This does not of course constitute a first-best atgument in favour of
protection. It does suggest however that protection can have a beneficial
dynamic effect when compared to a free trade regime, and that this
should be quantitatively weighted against the static welfare costs.

Finally, rent-seeking behavior associated with protection is worth fur-
ther consideration. The quantitative significance of rent-secking activities
when they co-exist with trade-restricting policies can be significant (see
Grais, de Melo and Urata, 1986). Ignotring rent-seeking and analyzing
policy effects by comparing competitive equilibria implies that the
economy is productively. efficient. Resources diverted to rent seeking
however necessarily take the economy snside its production frontier, and
trade liberalization eliminates this loss. By ignoring rent-seeking — as is
done here — the gains from liberalization can be substantially under-
estimated.

21 The work of Harris {1984) has highlighted the 1ole of scale economies and impetfect
competition in CGE models. For LDCs, Staelin (1976) is an early example of a general
equilibrium model specifying non- competitive pricing behaviour. His model employs
markup or ‘administered’ pricing in its description of industry pricing behaviour, Applica-
tion of the model to the Ivory Coast shows quite clearly that when tasiffs are altered, dif-
ferent assumptions about the pricing behaviour of industries do lezd to different predictions
of resource reallocation. The model is however based on ad Aoc specification of pricing
behaviour and on a rigid traded/nontraded goods distinction. Far more recent actempts, see
e.g. Taylor (1983, chapter 3} and Devarajan and Rodrik (1989).
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