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Abstract

Tunisia was the first country south of the Med&eean to conclude a
free trade agreement with the European Union in519%e agreement is
expected to promote growth and employment throufibient reallocation
of resources and scale economies exploitation. dlifmeof this paper is to
provide some general equilibrium estimates of greement impact on scale
economies exploitation as well as on pro-competitwd varieties effects.
Simulation results show that welfare gains undenopolistic competition
would be greater than those that would be achieueder perfect
competition. The expansion of firm's average sine #he increase of the
number of available varieties are behind such tesdespite the adverse
terms of trade change. At the sectoral level, thedets predict that
mechanical and electrical machineries, chemicatb tagtiles, apparel and
leather are the goods for which Tunisia has a coatipe advantage.

1. Introduction

Tunisia was the first country south of the Med@&eean to sign
an association agreement with the European Unit}) (i July 1995.
The pact called for a gradual removal of all teaifid nontariff barriers
on industrial goods and the creation of a nonafitical free-trade
zone, over a twelve-year transition period. It bagn progressively
implemented since 1996 and came into force on 18@8ially, 40
percent of total imports from the EU are now whatlyempt from
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customs duties, while duties for 30 percent of ingpbave declined
by 56 percent and the protection of the rest ofartgoreduced by 34
percent.

In the long run, the agreement should enhance greamd
employment through a better allocation of scarseueces, according
to the comparative advantage. Furthermore, thesacte a larger
market, should allow the exploitation of scale ewures (Jbili and
Enders (1996)). In this context, computable genamauilibrium
(CGE) models have appeared as proper tools foryzngl the free
trade agreement (FTA) between Tunisia and the Elherdas
Rutherfordet al (1995) and Boughanmi (1997) have focused on the
effects of the arrangement on reallocation of fiectof production
between sectors, Decaluwé and Souissi (1996), Clgerinand Dessus
(1999) and Dessus and Suwa-Eisenmann (2000) wereested by
the consequences of the enlargement of the agreég¢megricultural
products. Given revenue importance of tariffs, fieeal impact of the
agreement and the search for the optimal replacetares have been
inspected by Devarajan (1997), Chemingui and De§$899) and
Dessus and Suwa-Eisenmann (2000).

All these studies are firmly grounded in the trimdhial trade
theory. They all assume a combination of constetirns to scale
(CRTS) and perfect competition. There is thereftweroom in these
studies for the analysis of the potential scaleciefficy effects of the
agreement, stressed in Jbili and Enders (1996).

Kress (1994) gives evidence supporting the existent
increasing returns to scale (IRTS) in the differeftnisian
manufacturing industries. With IRTS, firms enjoy nket power and
set price as a markup over marginal cost. Beni J&0I01) provides
estimates of markup ratios for 6 manufacturing stdas in Tunisia
over the period 1975-1999. Markup rates range fténto 39 percent
and they are particularly high in concentrated sides, like
chemicals. He also finds differences in market poveeross
manufacturing industries, which he attributes tifedences in entry
conditions. However, given data limitations, he gloet shed light on
the characteristics of market structures and itnad so obvious
whether Tunisian manufacturing industries are afapolistic or
monopolistic competition type.

Given this background, the Tunisian manufacturindustries
clearly have features which can be captured only imodel with
imperfect competition and IRTS. Kress (1994), Cacklet al. (1999)
and Chatti (2003) propose an earlier attempt todleatRTS and
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imperfect market structures in Tunisian industneghin a CGE
model. Yet, they all assume oligopolistic markeustures. In the
present study, however, the Tunisian manufactundgstries are of
monopolistic competition type and firms are prodgcidifferent
varieties. Browret al (1997) already offer some economic effects of
the FTA between Tunisia and the EU within a setbhghonopolistic
competition and product differentiation at the fidevel. But the
framework we adopt in this paper is somewhat dfferlt is rather a
single country model and the world prices of impate exogenous,
reflecting Tunisia’s lack of market power on therldomarkets of
imports.

Our model builds on the seminal work by Harris @R&ut
goes beyond it into two important respects. Fitset, model does not
rely on ad hoc pricing rules, but firms are allowed to price
discriminate between internationally segmented etarkSecond, we
consider both Cournot and Bertrand behaviors. Tligerence
between the two is that the former is less comipetih the sense that
it represents a greater departure from perfect etiign. Hertel
(1994) shows, and this study confirms, that themfoof firms’
assumption about rivals’ reactions affects the ritada, but not the
direction of pro-competitive effect of the traddipp

The paper is organized as follows. A description tbé
numerical models is given in Section 2, wherein leags is placed on
the modeling of monopolistic competition. The madale used to
first calibrate, among others, data on market &ires, and then
replicate the initial equilibrium. The calibratioesults are provided in
Section 3. Once the base year equilibrium is rafgd, the models are
used to evaluate the effects of the removal offsaon nonagricultural
EU imports, while maintaining unchanged the pratecon the Rest
of the World (ROW) imports. We capture the effeofsthis fiscal
design alternatively under perfect competition amdnopolistic
competition with Cournot or Bertrand conjecturehieTsimulation
results are reported and discussed in Sectiomdll¥; the paper ends
with a brief conclusion.

2. Models description

Supplies and demands in each market come from the
independent producers and household optimizingsaes. A detailed
treatment of sectors and regional trading partiedeveloped, with
the multi-regional character of the model being drticular
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importance. Bilateral trade flows take place witte tEU and the
ROW, identified in the model by the indkx

Tunisia is modeled either as a small open econ@®E( or as
an almost SOE. The SOE assumption means that @onjsblicy
changes do not alter prices in other regions. assumption holds
with CRTS and perfectly competitive firms, wherdlas almost SOE
assumption indicates that Tunisian manufacturimgndi alter the
world prices of exports. The latter holds under #ssumption of
IRTS, monopolistic competition and product differation at the firm
level.

In the model, there are 15 sectors producing osifitdach sector
is using labor, capital and intermediate inputse Tifferent sectors
are identified by indices andj, with i,j=1,15. When some of these
sectors are non-competitive, they are identifiedths indexn. The
remaining competitive ones (both tradable and n@uable) are
recognized by the indgx

2.1. The technology

Domestic output is given by a two-level nesting darction
function. In the first level, final output is proced in a Leontief
function with the use of intermediate inputs anal nealue-added. In
the second level, composite intermediate inputsd@manded with
fixed (Leontief) input-output coefficientsas there is no scope for
substitution between sector intermediate demands.cokstant
elasticity of substitution (CES) function descripdsowever the
substitutability between labor and capital factmt® the real value-
added nest.

The demands for variable labor and capital at nideistry level
are determined by minimizing total costs of productsubject to the
nested production function. Then, replacing thstforder conditional
factors demands into the total cost function of petitive industries,
gives the total cost of each unit of output.

As long as unit costs are decreasing with firmpwot) marginal
cost pricing rule induces losses. Thus, firms em@rket power and
price mark-up over marginal cost. To model decrgpsnit costs and

. Relying on a sample of 23 LDCs, Fagti al. (1992) show that 17 countries, including Tunisia,
reject the small country hypothesis and the pdyfeelastic export demand, which implies
exogenous world price of exports. Hence, both suppld demand factors interactions explain
these 17 countries export performance. The autilessshow that exports from any LDC compete
mostly with other LDCs' exports. Therefore pricasticities of export demand are finite but high;
their study sustains thus the choice of decreasikpprt demands for Tunisian manufacturing
sectors.
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increasing returns to scale (IRTS) in monopolidiycaompetitive
industries, total cost becomes now equal to the efifixed setup
costs and variable costs.

Fixed costs combine the minimum fixed capital aaldor that
must be borne by each symmetric domestic firm lee&iarting the
production of a differentiated good.

2.2. Firms’ behavior

Firms' behavior depends on whether they rely on EBTIRTS
technology. When there are CRTS, producers aremessuo behave
competitively and take a three-step supply deciskorst they select
output levels such that marginal cost at thoseutdgyels equals the
given market price.

In the second step, competitive producers allotae output
between domestic market and foreign market accgrttira constant
elasticity of transformation (CET) function.

Finally, in a third step, firms share out the cosip® export
between the different trading partners k by maxingzrevenue
subject to a CET function.

The competitive equilibrium which follows from CRTES
unsuitable with IRTS technology. Then, when proghrctinvolves
both fixed and variable costs, some alternativeah® competitive
paradigm has to be considered.

Given the difference in consumer preferences, pramscosts
and/or trade barriers, the international markets assumed to be
segmented. Thus, in the case of monopolistic cammygeindustries,
the non-competitive firms exploit the monopoly povieey have on
each individual (regional) market and may choosesse price and
supply decisions for each market based on the pexdtelasticity of
demand. They also expect to have smaller sharssles on export
markets than on the local market.

With product differentiation at the firm level amdonopolistic
competition market structure, each firm is facindoavnward sloping
demand function for its specific variety, describeg (A1.20) and
(A1.28), and behaves like a monopoly. Given thaltobst, the first
order conditions from profit maximization are sutttat marginal
revenue from sales on each market is equal to margiost. This
means that the sale price of products from the haoentry is
different on each destination, according to theeg@eed elasticity of
demand. It is also greater than the marginal cpst markup, where
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the markup reflects the degree of product diffeagioin and market
shares.

It is assumed, in line with Devarajan and Rodri8q1), that the
perceived export demand elasticity in each non-@itipe sector is
exogenous and high; reflecting the home countigwe market power
in world markets. The perceived domestic demandtielty is,
however, derived from the total differentiation A1.31). It is
endogenous and depends crucially on whether moistipdirms use
Bertrand or Cournot conjectures when maximizindifgo

Bertrand pricing means that firms set prices toimée profits,
taking prices charged by competitors as given, &@wttrand
equilibrium occurs when each firm’s price is eqt@lthe price that
other firms expect it to choose. Cournot quantastisg means that
firms set quantities to maximize profits, takingagtities selected by
competitors as given and Cournot equilibrium occutsen each
firm’s quantity is equal to the quantity that otHems expect it to
choose.

If firm’s behavior isa la Bertrand, profits maximization with
respect to domestic price will lead to the percgidemestic demand
elasticity, given by (Al1.13). Yet, if Cournot assption describes
firm’s behavior, the perceived elasticity of domestemand will be
instead given by (A1.14).

When the number of firms becomes large, their molyopower
vanishes; reducing their perceived elasticity afdstic demand. To
ensure such relationship, the common elasticityutistitution among
the different varietieg),,, and the elasticity of the composite good

demandé,,, are chosen so thag, —¢, @ 0. In such a case, it is

straightforward to show that the Cournot elastiotglemand is lower
than the Bertrand oheThis means that the Cournot case represents a
greater departure from competition than the Bedra@ase, as it
generates smaller perceived demand elasticityJaager markup and
domestic market power. However, the form of firrashjecture about

2 The analytical expressions of perceived elastiité domestic demand draw inspiration from

Smith and Venables (1988), Norman (1990) and Méecgh995).
3 PD,DD, _ _
If we noteZ, = ——————, with 0 nz, TtZ, then comparing the Bertrand and Cournot
PQQ.ND,

elasticities of demand givetjl/r:j © —[//: (B) =- z,(1-z)n,-¢&,) o
gﬂ (1_ Zn) +,7nzn
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their rivals’ reactions affects the magnitude, bat the direction, of
firms’ market power and production scale changes.

With free entry and exit, the number of firms (eties) is
endogenous and profits are driven to zero.

2.3. Demands

The home country is assumed to be a price takénarworld
market of imports and either a price taker (of hgemous goods) or a
price maker (of differentiated goods) in the wombérket of exports.
The latter assumption is even more realistic wheache
monopolistically competitive firm produces and estpca variety for
which it has a monopoly power and perceives a davdvsloping
demand curve.

We consider a representative household who recenesne
from wages and capital revenues. Given this incontigg
representative household decides how to allocadisposable budget
between final consumption and savieg as to maximize a Cobb-
Douglas utility function. In a second step andegithe total final
consumption budget, the representative consumerseisathe level of
the different composite consumption goods as alflxedget share in
total expenditures budget.

Producers also demand composite goods for inteatedise,
according to a Leontief input-output technology.

The model furthermore explicitly features the exgiemes
flows arising from government behavior and the \gipis of
investors. The government maximizes a Cobb-Dougiéis/ function
over saving and final composite consumption goatdject to its
given revenue. The latter derives from direct andirect taxes
collection. In addition, the government chooses altocate its
consumption budget over the composite goods acuprth fixed
shares.

The investment demands for the different composite
consumption goods are also assumed to be in fikades of total
investment demand, which is equal to total saving.

Each composite consumption good is thus a sum w$dtwld,
government and investors’ final consumption demaradsl all
producers’ intermediate composite good demands.

Products of competitive and tradable industpgsom different
geographical origin are deemed to be imperfecttgutes by all the
domestic purchasers. They nevertheless considgreasfic each good
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produced by individual firms operating in the nampetitive
industriesn. The composite good is accordingly an aggregatibn
domestic and imported goods, either through a desBES
specification, in competitive and tradalpesectors, or through the
Dixit and Stiglitz (1977) sub-utility function inhe imperfectly
competitiven sectors.

In the case ohational product differentiationthe composite
import and the domestic goods are imperfect sutbsit Domestic
buyers therefore trade off composite imports wittméstic goods
according to a CES function.

To capture the effects of geographically discrirtoma
protection policies, the imports are allowed to rbdidferent tariffs
depending on their source. This feature allowsyshgdpolicies such
accession to a free trade area. Imports from @iffersources
substitute with each other at a lower nest to farsomposite import
good for each competitive sector. Then, given agbuébr composite
imports, cost minimization subject to a CES functiof composite
imports from the different regions gives the optimal selection of
imports purchases from the various sources.

In the case ohorizontal product differentiatignthe domestic
demanders have a "love of variety", i.e., all dkailable imported or
domestic goods are imperfect but close substitates the more
varieties they consume, the more they are satisfikxvever, there
will not be an infinite number of varieties, sinibeed costs impose a
limit to this number. But, if fixed costs are enbugw, there will be
room in the industry for a high number of firmspgucing each one a
specific variety and no two firms produce and g&dl same variety.

Following Dixit and Stiglitz (1977), modelers hawgpically
chosen the CES function to add different varietie® a single
aggregate. Accordingly, demanders minimize the obgiurchasing
all the varietiew of goodn subject to a Dixit-Stiglitz aggregator. It is
also assumed that all varieties and firms are syimmeneo that the
welfare depends on the number of available vagetie

Minimizing the cost of purchasing all varietiesbpmct to the
Dixit-Stiglitz aggregator, gives the demands focleaepresentative
domestic and imported variety, (A1.28) and (A1.29).

As a closure rule, it is also assumed, in thisleieguntry model
of monopolistic competition, that the number of omed varieties



METU STUDIES IN DEVELOPMENT 41

from region k matches proportionally any change in the domestic
number of varieties, by an exogenous constant

In addition to domestic demands for local and inbgabr
varieties, the model distinguishes decreasing ntaghartners export
demands for the home country produced Vvarieties.ly On
manufacturing and thus monopolistic competitivet@escare facing
foreign decreasing export demands. To keep thirgggable, export
demands are specified at the industry level rathan at the firm
level, and they are of the constant elasticity fofime foreign demand
for each domestic variety is then derived by simgiyiding total
exports destined to regidk by the number of symmetric domestic
varieties.

To close the models description the set of equatiand
variables of which is given in Appendix A, all denthand supply
functions are homogenous of degree zero in priegsice, only
relative prices matter. In equilibrium, all pricadjust such that excess
demands equal zero for all goods and factors, hmidencome is
equal to total expenditures, total saving is edoalotal investment
and total imports net of total exports are equalhe net foreign
capital inflow.

The above models of competitive and monopolistimjgetition
have been implemented to calibrate then replidag¢eobserved data
for Tunisia in the base year 1998 and then simulsempact of the
removal of tariffs on nonagricultural imports fraime EU on welfare
and sectoral adjustments.

3. Calibration results

To carry on calibration, apart from a social ac¢mgnmatrix
(SAM), and elasticities of substitution and tramsfation, information
on the number of firms in each non-competitive stdyis needexd
this information is drawn from a secondary source.

The number of symmetric firms in each industryssrmated on
the basis of the Herfindahl index concentratione Tidex provides a
useful measure of competitiveness: its inverse iatan approximate
measure of the number of equal sized and symni@tms. Table 1
displays, in column (1), the Herfindahl index, whi@veals that food
processing and chemicals are the most concentiatiedtries, with

* This closure rule represents a weakness of thdesgayintry model of monopolistic competition

and horizontal product differentiation, which issosome in multi-country models.
® The calibration technique is exposed in Apperilix
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concentration ratios greater than 50%extiles, apparel and leather,
and cement, ceramics and quarrying are, on the b#ned, the most
competitive, with concentration ratios around 20%.

Given the Herfindahl index, the perceived elastioft domestic
demand, the elasticity of scale and the numbemgpiited varieties
from the trading partnék have been calibrated. Columns (3) and (4)
of Table 1 show respectively the sectoral Bertramtl Cournot
calibrated elasticity of domestic demand. In allesg the elasticity in
the Bertrand case is higher than the Cournot CEss.is inherent to
the fact that the Bertrand behavior is more contipefias the market
power of firms, given by the inverse ratio dhe elasticity of
demand, is lower with Bertrand conjectureatidition, the more
concentrated the industry is, the higher is firmsirket power and the
lower is the perceived elasticity of demand.

Table 1
Calibration Relevant Variables Under Bertrand andr@ot Conjectures

Calibrated Variables

Elasticity of domestic Share of fixed costs in total
demand costs (%)
Herfindahl Bertrand Cournot Bertrand Cournot
Index Conjecture  Conjecture  Conjecture  Conjecture
(1) (2 (3) (4) (5)
1. AGR — — — — —
2. FOO 0.517 5.145 4.943 18.2 18.9
3.CCQ 0.203 6.066 5.864 15.9 16.4
4. MEM 0.490 5.526 5.462 16.2 16.4
5. CHM 0.558 5.055 4.950 16.1 16.4
6. TEX 0.203 7.244 7.049 11.6 11.7
7. MIS 0.404 5.122 5.026 18.4 18.7
8. MNG — — — — —
9. ELE — — — — —
10. WAT — — — — —
11. CON — — — — —
12. TRA — — — — —
13. HAR — — — — —
14. SER — — — — —
15. PUB — — — — —

Notes:AGR: agriculture and fishing; FOO: food processi@EQ: cement, ceramics and quarrying;
MEM: mechanical and electrical machineries; CHMertlicals; TEX: textiles, apparel and leather;
MIS: Miscellaneous manufacture; MNG: mining; ELEedricity; WAT: water; CON: construction;
TRA: transport and telecommunication; HAR: hotatsl aestaurants services; SER: other services;
PUB: public services.

Source:Author’s calculations.

® The Herfindahl indexes are estimated using t@31two- and four-firms cumulated market
shares, provided in Lahouel (1999). The methodologpd to generate the concentration ratios is
presented in Chatti (1999).
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As to the extent of unrealized scale economiesghendustry,
we report in columns (4) and (5) the share of figedts in total costs.
The larger is the share of fixed costs in totaltgothe higher is the
elasticity of scale Calibration shows that in the Bertrand case, the
share of fixed costs varies from 11.6%, in the ncostpetitive textile,
apparel and leather sector, to 18.2% and 18.4%gdd processing
and miscellaneous manufacture; two concentratedsinds. Nearly
the same figure appears in the Cournot case.

4. Counterfactual results of the FTA between Tuanisi
and the EU

The EU is the main economic and trading partnéefusfisia. In
recent years, over three-quarters of Tunisia'setreakes place with
the EU and the EU is the source of nearly two-thotlithe capital that
flows into the country.

Table 2 provides the sectoral features of Tunigi@de in 1998.
For each of the 11 tradable sectors, the basededar for shares of
exports in gross output (column 1), imports in ta@amand (column
2), and respectively each trading partner impontstatal imports
(columns 3 and 4) and exports in total exportsujtwis 5 and 6) are
given. Generally speaking, average sectoral imgegendence is
greater than export dependence in 1998. The Tumisizonomy
exports 24.5 % of total gross output but imports5%2 of total
demand.

The most export-intensive sectors in the curregregption are
hotels and restaurants services (79.6%), text@pparel and leather
(67.7%), mechanical and electrical machineries 8%). and
chemicals (39.1%). Together, these sectors acdouf.7% of total
exports in the base year. The most import-dependentors are
mechanical and electrical machineries (77.6%),ileexépparel and
leather (62.7%) and chemicals (46.4%). They, tagethccount for
69.6% of all imports.

Columns (3)-(8) confirm that the EU is the mairdireg partner
of Tunisia. It is straightforward to see from colsn3 and 5 that
Tunisia relies upon EU markets for most of its impsupply and
export demand, with economy-wide averages of 73t@f4mports
and 75.2% for exports. Thus, the potential for erativersion by

" The share of fixed costs FC in total costs TCedmal to FC/TC = (TC- MC*X)/TC = 1-
(MC*X)/TC = 1- (MC/AC) = 1- 1/ES; where AC repredsrthe unit cost and ES the elasticity of
scale.
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Tunisia in response to the FTA with the EU is uelyk to be
considerable. The ROW is the most important suppbie solely
agricultural goods (54.5%) and buys three-quarteirsTunisia’s
cement, ceramics and quarrying products exportsoaed half of its
chemicals (60.8%) and mining (55.7%) exports. Galhespeaking,
Tunisia has significantly higher export dependennethe EU than
import dependence under the 1998 protection pattern

As Tunisia is already engaged in sizable amouritaafe with
the EU, it is not strong to argue that the FTAikelly to lead to
relatively low welfare losses resulting from traderersion. These
losses could be overcompensated by potential veetfams accruing
from i) trade creation with EU; ii) efficient resmes re-allocation; iii)
realization of scale economies; iv) greater nundferarieties; and/or
v) terms of trade improvemeht

We experiment in this paper a removal of all tarifbn
nonagricultural goods from the EU, while maintagwmnchanged the
existing protection on all imports from the ROW.i§ kimulation is
performed under three distinct contexts. First,amestic industry
regime of CRTS and perfect competition is considerSecond,
protection is removed under IRTS with Bertrand ectjre. The third
context is analogous to the second one, exceptwieatather use
Cournot conjecture. In each context, attentioriviergto the aggregate
as well as to the sectoral effects of the FTA. Témults we provide
give an estimation of the long run effects of tigeeement, at the end
of the twelve-year transition period.

The aggregate results of the preferential remo¥ahiffs on
nonagricultural imports from the EU with alternaigssumptions on
industries structure and firms’ conjectures arersanized in Table 3.
In all figures, trade intensifies with both the End the ROW as
Tunisia is trade dependent and the EU imports beconeaper. As
expected, the EU absorbs the lion’s share of tweitle Tunisia. The
level of imports from the EU expands from 43.9% hwperfect
competition to 64.3% with Cournot competition. Téxgansion of EU
imports switches expenditures away from ROW impdotgh in
Bertrand and Cournot cases, which fall identicdlly 20.4%. Yet,
given the heavy weight of the EU in Tunisian impothe diversion of
imports from the ROW is more than offset by theation of imports

8 The welfare change resulting from trade policgésomposed into three distinct effects in Flam
and Helpman (1987). The scale effect, due to denrgaaverage cost with output, the varietal
effect resulting from the number of available vaeie change, and the terms of trade effect. The
trade policy induces welfare gains, if the numbfevarieties increases and/or the output per firm
expands and/or the world price of export moves up.
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Table 2
Tunisia’s Sectoral Pattern of Trade in 1998 (petjcen
Share of Share of exports to
imports from
M/Q EX/X EU ROW EU ROW
1) (2) ®3) 4) ) (6)
1. AGR 144 37 38.7 545 68.7 31.3
2. FOO 155 120 553 407 71.9 28.1
3.CCQ 139 9.2 48.8 46.9 24.0 76.0
4. MEM 776 458 723 219 56.1 43.9
5. CHM 464 391 757 212 39.2 60.8
6. TEX 62.7 67.7 924 6.8 95.0 5.0
7. MIS 370 125 66.9 255 55.3 44.7
8. MNG 355 299 620 364 44.3 55.7
9. ELE — — — — — —
10. WAT — — — — — —
11. CON — — — — — —
12. TRA 129 321 713 235 78.9 21.1
13. HAR 336 796 713 235 78.9 21.1
14. SER 7.3 6.9 713 235 78.9 21.1
15. PUB — — — — — —

Economy-wide 275 245 732 26.8 75.2 24.8

Notes:M/Q: the share of composite imports in internal dachof each good; EX/X: the share
of composite exports in sectoral output. The settsplit of imports by area of origin and
exports by area of destination relies on Konan slagkus (2002). See Table 1 for key to
abbreviations.

Source:Author’s calculations from 1998 SAM.

with the EU. Indeed, the total volume of Tunisiaigorts grows by
34.2% under perfect competition and about 40% una@mopolistic
competition.

The reduction of EU imports cost is globally favaeato local
producers, whose outputs are intermediate goodssive; the share
of intermediate goods in national production is@strequal to 49% in
1998 and to 73% in non-competitive manufacturingustries. Thus
production costs lessen. Furthermore, increasedrimpenetration
raises competitiveness, so expanding firms’ sabebath local and
foreign markets. The national output increases.d¢o6under perfect
competition and more than 11% in both Bertrand &wlrnot
competition.

A share of output growth is occasioned by boomirgoets to
both the EU and the ROW, which expand from 35.6%eurperfect
competition to 52% under monopolistic competition.
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Table 3
Aggregate Effects of Tunisia’'s FTA with the EU Unddternative
Market Structures and Firms’ Conjectures (Percen@igange)

Perfect Bertrand Cournot
Competition conjecture  conjecture

Welfare change 3.748 4,534 4.687
Real exchange rate -0.005 -1.955 -1.970
Labor unit price 1.436 0.307 0.506
Capital unit price 3.949 4.629 4.745
Consumption price index -2.202 -1.235 -1.207
Terms of trade index — -4.345 -4.334
Total output change 6.368 11.003 11.480
Number of varieties change — 10.558 10.292
Average output per firm change — 13.488 14.185
Change of imports volume from :

EU 43.914 64.081 64.295

ROW 12.033 -20.375 -20.396

All 34.187 40.470 40.706
Change of exports volume to:

EU 41.952 50.629 49.757

ROW 16.216 53.764 58.377

All 35.575 51.414 51.917

Source:Author’s calculations.

The FTA appears to be potentially beneficial to iSiznin every
case. Equivalent variation aggregate welfare gainge from 3.7% of
1998 GDP with perfect competition to 4.7% with Quatrconjecture.
The aggregate effects of the FTA differ, dependipgn the extent of
unrealized scale economies and the conduct of damisns. In
every case, however, increases of labor and camtates,
accompanied by a reduction of the consumption pricdex,
contribute to the improvement of the representatioesumer’s real
income.

The aggregate welfare gains with IRTS and monofolis
competition are greater than those under perfeapetition, since the
inter-industry resources reallocation gains arenutited by the
average output per firm expansion by more than%3&d the rise in
the number of varieties by over 10%, allowing scafeciency gains
and positive varieties effects, respectively. Timérye of new firms
does not inhibit incumbent ones to climb up theerage cost curves
as the industry average output level rises by nibam 11%. The
welfare gains in this context could have been nsafestantial, if there
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had not been 4.3% deterioration of terms of trdddéowing excess
supply of exports.

As the Bertrand behavior is more competitive tHaa €ournot
one, in the latter case, firm’s actions have striomgact on prices. The
reduction in domestic prices is less significantdemthe Bertrand
assumption, leading to positive welfare gains etudl.5% but lower
to those achieved under the Cournot assumption.

Turning now to a closer examination of sectoraluatinents,
Table 4 presents sectoral results of the FTA u@RTS and perfect
competition. Tables 5 and 6 instead report comparaectoral
information under monopolistic competition, with spectively
Bertrand and Cournot conjectures.

Column 1 of Tables 4-6 shows that the price oflinBralized
EU items goes down. The higher is the initial sedtprotection in
1998, the stronger is the fall of the correspondimgorts price. The
fall of imports prices varies from 3.5% in the lepsotected textile,
apparel and leather to 33.5% in the most protecéedent, ceramics
and quarrying. As a result, except for agricultuUgalropean goods,
which remain protected, the demand of all the remgi EU imports
expands as it is revealed by Column 2 of the ttab&s. However,
for each good, the import demand expansion is gaonmhen we
move from perfect competition to monopolistic conmpen and
Cournot conjecture, as it is also positively catetl to the extent of
national revenue change.

Column 3 of Tables 4-6 indicates that the repregivat
consumer switches expenditure away from the ROWbitspof only
four goods under perfect competition, whereas thistgution of EU
imports for ROW imports occurs for six out of elavgoods under
monopolistic competition, explaining why diversioh imports from
the ROW happens only under the latter market siract

The FTA disturbs in addition the initial equilibriuof both local
and export markets and the mechanisms by which fthal
equilibrium is achieved on each market are deepiypicated as
several effects exert competing and opposite inftes.

When the domestic and/or export sales rise, thel lefvoutput
expands. This is the actual experience of texéifparel and leather
and mechanical and electrical machineries secttishwproduction
increases respectively by 91% and 67.5% under giectampetition.
These are the most booming sectors, with the migiontant
production costs reduction. As it can be seen f@ytumn 7 of table
4, marginal cost reduces in these sectors by 5.1% @%,
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respectively. These leading sectors are followedhoge others, i.e.
electricity, construction and other services, wiriegister small output
increases equal to 0.6%, 2.5% and 0.4%, respegtiResources in
the economy are then reallocated from the ten aotig sectors
towards the five expanding ones. Production losseyg from low

1.4% in non-tradable water to 29.9% in cement, roers and

quarrying.

When we turn to the examination of the sectorapoueffects
of the FTA under monopolistic competition displayadlrables 5 and
6, we see that the Bertrand assumption leads tdtsedosely similar
to the Cournot assumption in qualitative terms.,Yeimpared to
perfect competition, the difference with monopadistompetition is
both qualitative and quantitative. First, as Columnreveals, the
number of expanding sectors under monopolistic @ditipn is
greater. Chemicals now add to the five growing@sctinder perfect
competition, with output increasing by 10.2% and .4%,
respectively, with Bertrand and Cournot assumpti@econd, except
for textiles, apparel and leather, the magnitudeutput expansion is
always higher under monopolistic competition, raggirom a low of
2.8% (3.1%) in construction to a high of 140% (158&bmechanical
and electrical machineries with Bertrand (Courfiiot)s’ rivalry.

As the representative monopolistic firm in manufgic
maximizes profits by setting price equal to a markwer marginal
cost, for a given markup, any identical decreaseré¢iase) of marginal
cost under monopolistic competition is expectedettd to a higher
fall (rise) of firm's prices in absolute terms, cpamed to perfect
competition. The fall (rise) in price is more swgtal when the
markup ratio and equally the monopoly power go dgup) and the
firm’s perceived demand becomes elastic (inelgstiegn in relative
terms. In our model, this is only possible on theal market, as the
perceived export demands and the domestic firmsiapoly power
on the world markets are assumed fixed.

Increased competition allowed by imports penetratiehich
reduces the share of domestic sales in internabddmand the entry
of new competitors render the domestic demand fageiirms more
elastic, as it is illustrated by the expressiond.i®) and (Al1.14) of
the perceived elasticity of domestic demand. Foidantical increase
of the number of firms and decrease of the domesdikket share, the
crumbling of firm’s market power under the Courmmssumption is
more substantial.
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Table 4
Sectoral Results of the FTA Under Perfect Competiind CRTS
(Percentage Change)
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PMey MEey Mgrow EX XS MC DS PD PQ

(€)) @ (©) Q) ®) Q) 0] ® (€)
1. AGR — -3.254 | -3.254 | -15.622| -8.670 | 2.674 | -8.405 | 2.774 2.367
2. FOO -23.686 | 159.637 | 51.210 | -19.862 | -19.820 | 0.018 | -19.813| 0.020 | -3.710
3.CCQ -33.534 | 300.873 | 77.097 | -28.125| -29.954 | -0.855| -30.150| -0.948 | -5.814
4. MEM -14.660 | 29.492 | -5.691 | 101.896| 67.516 | -6.033 | 33.739 | -12.828 | -11.439
5. CHM -15.916 | 35.038 | -4.526 | -3.281 | -12.317| -3.217 | -18.403| -5.510 | -9.176
6. TEX -3.472 48.477 | 38.344 | 99.891 | 91.053 | -1.496 | 70.927 | -5.084 | -3.921
7. MIS -20.845| 81.151 | 13.502 | -15.698 | -22.368 | -2.710| -23.361| -3.127 | -8.626
8. MNG -10.861 | 19.393 | -5.133 | -15.994| -11.973 | 1.571 | -9.636 | 2.462 -2.021
9. ELE — — — — 0.569 | 1.364 | 0.569 1.364 1.364
10. WAT — — — — -1.383 | 2.382 | -1.383 | 2.382 2.382
11. CON — — — — 2489 | -2.666| 2.489 | -2.666 | -2.666
12. TRA — 7.595 7.595 | -8.111 | -1.956 | 2.185 | 1.014 | 3.206 2.768
13. HAR — 8.455 8.455 | -30.313| -26.389 | 1.843 | -9.132 | 9.249 5.598
14. SER — 6.517 6.517 | -7.364 | 0.407 | 2.721 | 0.731 2.832 2.707
15. PUB — — — — -19.442 | 0.835 | -19.442( 0.835 0.835

Notes PMgy: the unit price of imports from EU; M : imports from
ROW; EX : composite exports; XS : industry levetmut; MC: marginal cost; PD: the unit price of
the domestic good; PQ : the composite consumptiod grice. See Table 1 for key abbreviations.

Source Author’s calculations.

Table 5
Sectoral Results of tHeTA Under Bertrand Conjecture

(Percentage Change)

EU; Mow : imports from

PMey | Mey | Mrow | EX XS DS MC N a PD | PWE | XS/N
@ | @ @l @] & G| O] ] @O @) a1 @12
1. AGR — [-3.839|-3.839|-18.9271-10.505-10.184 3.349| — — | 3472 — —
2. FOO |-23.686293.17¢-22.335 -4.437|-22.120-25.16Q 0.479 |-24.957 -0.575| 0.619 | 0.479| 3.780
3.CCQ |-33.534752.702-40.061 3.385 [-34.433-38.77( -0.350|-38.064 -0.115| -0.327| -0.350| 5.867
4. MEM  |-14.66Q 47.993(-40.045224.963140.221 58.827|-15.495 87.224| 1.171 |-15.711-15.495 28.307
5.CHM |-15.914 74.760|-32.644 44.930| 10.255|-15.061 -3.831| -7.557| 1.279|-4.129| -3.831| 19.268
6. TEX -3.472|32.070| 1.319|90.218|84.240| 70.470| -6.544| 65.633| 1.066 | -6.702| -6.544| 11.234
7. MIS -20.8459135.013-35.027 31.560|-15.906-23.637 -2.846|-24.625 0.205 | -2.894| -2.846| 11.568
8. MNG |-10.861 28.876| 2.402 | -7.489| -3.814| -1.675| 1.307 | — — | 2052 — —
9. ELE — — — — | 6.960| 6.960| 0.910| — — | 0910 — —
10. WAT — — — — |-0.472|-0.472| 2.086| — — | 2086 — —
11. CON — — — — | 2.794| 2.794| -6.544| — — |-3.382| — —
12. TRA — | 8.770| 8.770| -5.630| 0.029 | 2.763 | -2.846| — — | 2881 — —
13. HAR — |10.735| 10.735|-40.359-35.315-13.5454 1.307| — — |13.174] — —
14. SER — 110.181/10.181| -4.889| 3.535| 3.886| 0.910| — — 298| — —
15. PUB — — — — |-21.883-21.883 2.086| — — |-0.456| — —

Notes: PMgy: the unit price of imports from

variable labor demand; KD

EU; M : imports from EU; Mow : imports from
ROW,; EX : composite exports; PWE : the world prafeexports; XS : industry level output; LD :

: variable capital demaNd number of domestic firms (varieties);

XS/N: output per firm; MC: marginal cost? : Bertrand perceived elasticity of demand chaiiz;
the unit price of the domestic good. See Tabler kéy abbreviations.
Source Author’s calculations.
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Table 6
Sectoral Results of the FTA Under Cournot Conjextur

(Percentage Change)

Rim CHATTI

PMeu | Mey | Mrow | EX XS DS MC N [ PD PWE | XS/N

@) 2 (©)] 4 (5) (6) @ (8 (©) 10 (d1 @12
1. AGR — -3.712| -3.712 | -19.245| -10.584|-10.255| 3.454 | — — 3.581 — —
2. FOO |-23.686|293.413-22.288| -4.287 |-22.048|-25.131| 0.462 |-25.046| -0.626 | 0.623 | 0.462 | 4.000
3.CCQ |-33.534|756.573-39.788| 3.643 (-34.054|-38.407| -0.376 |-37.894| -0.135| -0.348| -0.376| 6.183
4. MEM |-14.660| 49.106|-39.595/249.08¢158.158 70.592-16.355| 97.922| 1.611 |-16.652-16.355 30.432
5.CHM |-15.916| 75.414(-32.392| 46.186| 11.451|-14.043| -3.918 | -7.154| 1.481 | -4.272| -3.918 | 20.038
6. TEX -3.472| 30.556| 0.157 | 83.574| 74.244| 65.246| -6.194 | 59.902| 1.737 | -6.458 | -6.194 | 11.345
7. MIS -20.845/134.752 -35.099| 32.615(-16.650| -23.337| -2.928 | -24.547| 0.230 | -2.983| -2.928 | 12.032
8. MNG |-10.861| 30.646| 3.809 | -6.631 | -3.698 | -0.500 | 1.365 — — 2.142 — —
9. ELE — — — — 6.693 | 8.019 | 0.955 — — 0.955 | — —
10. WAT — — — — 3.001| -0.353| 2.237 — — 2.237 — —
11. CON — — — — 3.115 | 3.115| -3.543| — — 3.543| — —
12. TRA — 9.164 | 9.164 | -6.036| -0.071| 2.809 | 2.073 — — 3.044 | — —
13. HAR — 11.149| 11.149|-41.264) -36.104{ -13.880| 2.846 — — 13.606| — —
14. SER — 10.809| 10.809| -4.906| 3.868 | 4.233 | 2.985 — — 3.106 | — —
15. PUB — — — — 21.756/-21.756| -0.323| — — 0.323| — —

Notes PMgy : the unit price of imports from EU
from ROW; EX : composite exports; PWE : the wopldce of exports; XS: industry
level output; LD: variable labor demand; KD: vafmlzapital demand; N: number of
domestic firms (varieties); XS/N: output per firryC: marginal cost; ¥ Cournot
perceived elasticity of demand change; PD: the pniie of the domestic good. See Table
1 for key abbreviations.
Source Author’s calculations.

; & imports from EU; Myow: imports

When the marginal cost diminishes and the percedlgdestic
demand becomes more elastic, the domestic firnteperthemselves
as having much less control over their prices, whheduce, and hence
increase production, permitting the realizatiors@dle economies.

All these processes are experienced in four ousixfnon
competitive sectors: mechanical and electrical nmectes, chemicals,
textiles apparel and leather and miscellaneous faetwre. In the
Bertrand variant of the model, the marginal costthese sectors
reduces from 2.8% to 15.4% (Column 12) and theesme of the
perceived elasticity of domestic demand ranges 2% to 1.3%
(Columnl13). The smallest change is observed in eti@eous
manufacture, whereas the highest variation is tegd in mechanical
and electrical machineries. These two effects como reduce the
domestic price from 2.9% to 15.7% (Column 14) dm&l éxport price
from 2.8% to 15.5% (Column 7), contributing to #gansion of the
output per firm from 11.2% in textile apparel aedther to 28.3% in
mechanical and electrical machineries (Column 9) #rereby the
exploitation of scale economies.



METU STUDIES IN DEVELOPMENT 51

As to the remaining food processing and cemengrnees and
quarrying non-competitive sectors, they also expe@ relatively
smaller scale efficiency gains measured by the resipa of the firm
average output, increasing respectively by 3.7%58#. In cement,
ceramics and quarrying sector, despite the perdeslasticity of
domestic demand becomes more inelastic, reinfor¢ieg market
power of local firms, the marginal cost reductignd3% is enough to
reduce the domestic and export price by the sangeas marginal
cost. A quite different picture appears, nevertbglein food
processing, which is deeply dependent on agriciltundeed,
marginal cost increases as agricultural produatsiine expensive and
the domestic perceived demand becomes less el&siding to an
increase of both domestic and export price. Theaae output per
firm expands, however, in this sector following thera-industry
rationalization, since the number of firms in teector decreases by
25%.

The Cournot behavior makes no important differerfoesthe
effects of the FTA on sectoral production. The @olworks in the
same direction as in the Bertrand case, but sineeldtter is more
competitive, each firm's actions have less impact prices.
Comparing Column 10 of Tables 5 and 6 corrobortitegact that the
FTA leads to greater domestic price reduction e fout of six
monopolistic competitive sectors under the Couassumption. The
greater magnitude of price reductions means that'di scale of
production expands more than in the Bertrand daseling to larger
scale efficiency and welfare gains.

5. Conclusion

The aim of this paper is to quantify the potengtiécts of the
FTA between Tunisia and the EU. The focus of theepas on scale
economies and horizontal product differentiationeafng scale
economies provides an additional source of potegéan from trade
liberalization, which is thought to be importanttime Tunisian case
because of the small size of its national market.

Three models were built. The first one is a stashdanall open
economy CGE model with perfect competition and CRTS
represents a reference framework to compare withdiers models
with IRTS, monopolistic competition and productfeiéntiation at
the firm level. The latter differ by the assumpteisout the conjecture
of firm about its rivals’ reactions: Bertrand or @not.
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The computational results from the model with pelrfe
competition indicate that strong inter-industry cp#zation occurs,
with output declining in ten of the fifteen sectoasmd exports
declining in nine of the eleven tradable sectote FTA is especially
favorable to mechanical and electrical machineaies textile, apparel
and leather and to a less extent to electricityewand other services.
These are the five sectors experiencing outputresipa. Intersectoral
specialization is responsible in the competitivategt for an increase
in Tunisian welfare by 3.7% of 1998 GDP, as camtuby the
equivalent variation.

With IRTS, monopolistic competition and horizonfadoduct
differentiation, the inter-sectoral specializatgains are intensified by
scale efficiency and varieties gains. Inter-indussipecialization
produces the contraction of nine of the fifteent@e; as chemicals
output also expands. Scale efficiency gains resgéntially from pro-
competitive effects, reducing firms’ market powemd lowered
marginal cost, resulting from cheaper imports. €héwo effects
combine to translate into a drop of producers griaad increased
production.

Except for food processing and cement, ceramicgjaadying,
scale efficiency gains occur in the remaining fown-competitive
sectors, despite the entry of new firms. Indeed, itidustry output
expansion is greater than the increment in numbierfirons.
Furthermore, the varieties gains in the latter @scovercompensate
the varieties losses in the rationalized sect@acihg to an overall
increase of the number of varieties in the economy.

Tunisia thus would significantly benefit from caphg scale
economies and increased product variety that th& $ffould make
possible. Further, the influx of tariff-free impsrwill improve the
competitive environment for firms selling domeslligawith the result
that price-cost margins reduce following the risethe elasticity of
demand perceived by producers. Increasing firm wutghereby
reducing average total cost, is a key source ofanelgain in this
imperfectly competitive context. The Tunisian wedfamproves by
4.5% in the Bertrand case and 4.7% in the Courasg.c
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Appendix A

Model equations, variables and parameters

ALl. List of equations

There arei,j

= 15 sectors (and goods), of whigh= 1c are

competitive andh = c+1,s are non competitive. We also distingulsh
trading partners denotedwithr = 1 k.

Technology of Production

Cl;
Input-output X, =— (AL1.1)
technology a;
&
Variable labor demand LD, = AX/ ‘1[%j X (A1.2)
w
— gi
Variable capital KD, = Axfi 4(%] X, (A1.3)
demand R
1
Unit variable costof  vG = i[ﬁfiwl‘fi + (1_ ,g,)fi RL¢ 1; (AL1.4)
. | |
primary factors AX
Total cost in TC (x ): MC. x X (A1.5)
competitive sectors P P P
Total cost in non-TC (xn): FC, +MC, x X, (A1.6)
competitive sectors
Fixed cost FCn =W x NDn x|f . +Rx NDn x kf . (Al?)
Marginal Cost MC, =VC, +Z PQ- a; (A1.8)
Total output in non- X, =DS, + z E)(Rk (A1.9)
competitive sectors
Firms’ behavior
Marginal Cost pricing |:>)(p = MCp (A1.10)
Domestic price-cost PD, =MC, w” (A1.11)
margin "wi-1
Export price-cost PER, =MC, w”k (A1.12)
margin ‘//nk
PD, x DD,
Bertrand perceived {5 (B) =n,- (’7n -¢ ) . n (A1.13)

elasticity of demand

" PQ,xQ,xND,
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Cournot perceived dl = i - (i —iJ% (A1.149
elasticity of demand ~ ¥n ) 7, \n & )PQxQxND,
Trade block
Kp

Domestic sales of DS =BX -(1+Kp) Vo PDP X (A1.15)
competitive goods P P PX, P

_ “p
Composite export salegy = gx -(1+Kp) (1 Vo )PEP X (A1.16)
of competitive goods P P PX, P

. . 1 -K 1+k —K 1+k %
Composite production PX,, = = [y "PD, " +(1— yp) °PE, p]1 Kp (A1.17)
price in competitive p
sectors
Pp
Export sales of EXRD - BE-1(1+ﬂp) 'ukaERpk EX (A1.18)
competitive sectors by k P PE, P
country of destination
1
Competitive sectors  pg = 1 ~Pp pERYPP | HPp (A1.19)
composite price of " BE, Zk:ﬂp R‘l’k
exports
i
Trading partners’ EX, = A PWROW ‘ (A1.20)
export demand of non- — ™ PWE,
competitive goods
PE
World price of exports PWE, = E:jk (A1.21)
EX
Non-competitive exf, = WRW (A1.22)
sectors varieties n
exports
Demand of DD =BM?** 59 PQP ” (A1.23)
domestically and P ‘1+txp jPDp Rt
competitive produced
goods
. L(0-5)PQ, )
Composite demand of \y =pgpmP™* P p Q (A1.24)
; ; p p
imports competing PM,
with competitive
goods
1 1
Composite competitive PQ ==+ [5‘713 pPDLP +(1_5 )Jp pPMEP ]1—ap (A1.25)
BM p p p p

firms consumption

goods price P
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Demand of imports,
competing with
competitive firms
goods, by country of
origin

Composite price of
imports

Local demand of non-
competitive firms’
varieties

Imported varieties
competing with local
non-competitive firms
varieties

)

Composite
consumption price of
local and imported
varieties

Aggregate demand of
local varieties

Aggregate demand of
imported varieties
Domestic currency
price of imports from
trading partner'«

Closure rule

(1—apk)P|v|pJ

MR, =BR ™M
Pk P "( PMR,,

1

PM, = [z a’? PMR, }Hp
k

1
pk
BR,

~ PQn n
df, _((1+txn)PDnj @

~ PQn In
mfnk - ( PMR_lk J Qn

PQ, =[NDHPD§‘”" +> NM , PMR;™
k

DD, = ND, xdf,

MRnk = NMnk x mfnk

PMR, = PWMj (1+tm, )1+tx, )ER

Demands

p

1

j| 1-/n

(A1.26)

(A1.27)

(A1.28)

(A1.29)

(A1.30)

(A1.31)

(A1.32)

(A1.33)

(A1.34)

Representative
household’s revenue

Representative
household’s saving
Representative
household’s
expenditures
Representative

YM =W x LS+ RxKS

SH = (1-shrg)1-t,, )YM
CH = shrdl-t,, )YM

CH

household’s demand ofC; =/\; ——

composite
consumption good
Government saving

PQ

SG= (1— shrcg)YG

(A1.35)

(A1.36)

(A1.37)

(A1.38)

(A1.39)
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shregYG
Government demand CGG :XiT (A1.40)
of composite good i
Government revenue vy = > (tmik +1x, +tm, tx; )PWM k MR, ER
ik
+> tx,PD,DS +t,, YM (A1.41)
_ S
Investment demand by'NVi =Q, E (A1.42)
sector of origin i
Total saving S=SH+SG+ERXB (A1.43)
Total composite . +INV +CGG +3.CI.. (A1.44)
consumption demand ! ' ' j
General equilibrium conditions
Labor market clearing | ¢ — S (A1.45)
condition LS ;LD' %If 2ND,
Capital market KS = C+S K (A1.46)
clearing condition KS .Z KD, %kf ND,
Domestic good market DD. = DS (A1.47)
clearing condition ' '
Trade balance R = _ _ (A1.48)
B= PWMix MR, PWE, EX

constraint Z.:% MR Z.:Zk: B EXR

A.2.List of endogenous variables

X

PX,
LD, , KD,
e

W, R

MC,, FC,, TC
ND,, NM,,
DD, , DS,
EXR, . MR,
PER,, PMR,
M,, EX,

exf, , df , mf
PD,, PE,, PM

Q

Gross production of sector

Composite production price (in competitive
sectors)

Variable labor and capital used by sedtor

Unit cost of primary factors

Rent of capital and wage rates
Marginal, fixed and total costs

Domestic and imported varieties
Domestic demand and supply of gaod

Levels of export to and import from regi&rof
goodi

Unit prices of export to and import from region
k of goodi

Levels of composite import and export

Exported, locally sold and imported varieties at
the firm level

Prices of locally produced goods, composite
exports and imports

Composite consumption good
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PQ
PWE,

we

YM, YG
SH, SG, S
C., INV,, CGG

CH
ER
cl,

Price of composite consumption goiod
Endogenous world price of export of good
Perceived elasticity of domestic demand

Household and government revenue

Household, government and total saving
Households, investors and government demand
for the composite consumption goiod
Household's total expenditures

The exchange rate

Intermediate demand for
consumption goodby sectol]

composite

A.3.List of exogenous variables and parameters

i Kpy Pps Hp’ Gpr 1Ty

Bi’ /upk’ apk' a-p' yp

AX,, BX, BE, A,
BM,, BR,

If ., kf,

LS, KS

ty, O, tm

a

PWM, , PWE,,, PWROW
Yo

B

Qi N xi

shrcg, shrc

Elasticities of substitution in CES and CET
functions
Share parameter in CES and CET functions

Shift parameters

Fixed labor and capital by firm

Labor and capital supply
Income, consumption and trade taxes

Input-output coefficients
World prices of import and export
Perceived elasticity of export demand

Budget deficit
Share parameters

Share parameters
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Appendix B
Calibration procedure in monopolistic competitiondals

It is common, in CGE models with IRTS and imperfect
competition, to calibrate the marginal, average el costs using
information on estimated elasticities of scale, vided by the
literaturé. Given the lack of information on the ratios ofeeage to
marginal cost in the different Tunisian manufactgrindustries, the
elasticities of scale are rather calibré&tethis technique, which relies
on Brown and Stern (1989) and Mercenier (1995), been so far
implemented within multi-country CGE models. We énéit it to an
almost small country CGE model.

To begin, a composite prideX, is defined as a weighed average
of sale prices in each market, i.e.,

PX_ {pan DS, | 5 PER, EXRﬁk} (B.1)
X, k X,

The value of total supply of goods produced in eacim-
competitive industry, which is equal to the sum of sales on domestic
and foreign markets, is written as:

[PDHDSH +y PERKEXRK} = Pxn[Dsn +ZEXR1K} (B.2)
k k

Multiplying and dividing simultaneously the righ&hd side of
(B.2) both by the marginal coMC,, and unit price$?D, and PERy
yields:

PX, | DS,PD, EXRPER,
+ = +
|:PDnDSn %PER]kEXR)k} MCn PDn . PER1k
MC, MC, (B.3)

Then, replacing with (A1.11) and (A1.12), (B.3) bews:

_PX, Wy We
[PD,,D% +%PEF§kEXng} = MC, {DS,PDn w: _1+%EXngPEng wsk 1 (B.4)

° Devarajan and Rodrik (1991) and De Melo and T{4892) provide detailed explanation of
marginal, average and fixed costs calibration nglyon external information on the elasticities of
scale and substitution.

10 Kress (1994) shows the existence of IRTS in theisian manufacturing industries. However, his
estimates of the elasticity of scale in the difféeri@dustries are unreasonably high. In additios, h
models suffer from multicollinearity.
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Given the zero profit condition in the base yehe tomposite
price PX, is also equal to the average cds6. If the composite price
PX, is normalized to one and the levels of the perckelasticities of
demand are calculated according to (A1.13) or (AJl.xhen the

values of domestic and foreign salB§,PD,andEXR, PER,,

given from the base year data, could also be usgechlibrate the
marginal cost by applying the following:
d e
{DSHPDH fn_1+ZEXquPER,kl{:'“‘_J
MC, = i k P (B.5)
[PDHDSH +3 PER,kEXqu}
k

Once marginal cost is calibrated, the normalization
rulePX, = AC, =1 allows calibrating the elasticities of scales,

defined by the ratios of average to marginal casftpllows:

1
5= MC,
Given ES, and the values of total costs, provided in theebas

year data, the fixed costs components as well adixed primary
factors are calibrated in a conventional way. Fis tve refer to De
Melo and Tarr (1992).

The final step of calibration consists in derivitigg number of
imported varietiesNM,, from each trading partnek. Given the
information on the number of existing symmetric dstic firms in
each industry in the base year, the calibratecepriceach domestic
variety PD, and normalizing the unit price of each importediets
from regionk, PMR to one, the numbers of imported varieties from
each region are calibrated according to equatidas?g)-(A1.29) and
(A1.31)-(A1.32), i.e.,

In
NM , = ND, [ R | MRy, (B.7)
(1+tx,)PD, )] DD,

(B.6)
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Ozet

Olgek ekonomileri, yatay uriin farklgarmasi ve Tunus ile AB
arasindaki serbest ticaret agmteasi: Bazi genel denge etkileri

Tunus, Akdeniz’'in giineyindeki Ulkelerden AB ile B9i1linda serbest ticaret agiaasi
yapmg olan ilk Ulkedir. Bu anlgmanin etkin kaynak tahsisi ve 6lgek ekonomilerinden
yararlanma yolu ile buyime ve istihdamgvi& etmesi beklenmektedir. Makalenin amaci,
anlgmanin Olgek ekonomilerinden glacak kazanimlari ile rekabet ve Urirsigendirme
etkilerini genel denge analizi gercevesinde tahmimektir. Similasyon sonuclari, tekelci
rekabet keullari altinda esiilecek refah kazanglarinin tam rekabegWltar altinda esilecek
olandan yuksek oldiwnu ortaya koymaktadir. Ticaret hadlerindeki olumgalsmelere kagin
bdyle bir sonug elde edilebilmesi, ortalama firmigylkliginin ve Grtin ggtlili ginin artmasi
dolayisiyladir. Modellerin sektdrel diizeydeki budgu Tunus’'un elektriksiz ve elektrikli

makinalar, kimya, dokuma-giyim ve deride $éastirmall Usitinlge sahip bulundgunu
ongormektedir.



