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ABSTRACT

The Impacts of Trade Liberalization on Employment and
Wages in Tunisian Industries

This paper investigates short and long-run effects of trade liberalization on employment and
wages. Employment and wage equations are estimated using data (1971-96) for importable
and exportable sectors in Tunisia. Causality tests show that causality is unidirectional. Wages
strongly causes employment but employment does not cause wages. There is significant
difference in the direction of responses in the short and long run. Results from empirical
testing using the models find only support for the short-run theoretical predictions for the
exportable sector. Similar results obtained for the importable sectors. We find the differences
in the short and long-run wage and employment responses to changes in export to be
explained by learning by doing, organizational changes and improved factor utilization and
labour productivity. A possible reason for the divergence of theory and practice is that the
theoretical model is premised on the basis of a fixed supply of labour. Exportable
employment could therefore only rise if importable employment fell. However, as we have
seen, the supply of labour increased dramatically in Tunisia as women entered the labour
market. This allowed importable employment to be maintained (even slightly increased) as
the exportable sector expanded.
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1. Introduction

There are reaivey few dudies andyzing the effects of trade-induced shifts in the
composition of employment and wage levels in devedoping countries economies in
gened, and in ther manufecturing indudtries in paticular. Andyses conducted by
Wood (1994) indicae that the hift from import subditution to export promotion
polices will, in the case of developing countries expand the labour-intendve indudtries,
increases the overdl labour demand and incresse red wages in the long-run, ceteris
paribus An increese in red wages has in turn negdive impacts on the exportable
sector’ s competitiveness.

However, it is important to note that trade liberdization and increased foreign
competition may not only afect the compostion of the tradable goods sectors (i.e. the
digribution between exportebles and importables), but it may dso affect both the
efficdency with which dl firms use production factors (including labour) and the
digribution of output within a sector between more and less efficient firms. Thus, the
net longrun effects of trade liberdization on employment will depend upon the badance
of gructurd and efficiency effects (i.e. the didribution of the output between firms and
the factor returns) which cannot be identified from andyses of the compogtion of trade
done.

Furthermore, the short and longrun effects of trade liberdization on employment and
wages may diverge. The difference is important in undersanding the nature of the
adjusment process and in the desgn and magnitude of policy measures undertaken to
affect changes towards target levels. This divergence depends on the degree of factor
mohility, the compditiveness of labour markets, organizationd <ructure learning by
dong and the speed a which the wage and employment levels adjust towards
equilibrium levels

The objective of this paper is to determine the effects of trade liberdization on
employment and wages usng a specific factor modd. We do so by usng pand data
evidence from Tunisa an economy that has undergone Sgnificant trade liberdization
and trandformation since 1986. The data that we have used in this study have been
gathered from two sources. the nationad accounts obtained from the Tunisan Nationd
Statigtic Inditute (INS), and datiics from the Quantitative Economy Inditute (IEQ)
(see Appendix). These two data sources provide a new indudrid database for the labour
market and ddidics on trade covering the period 1971-96. The dda is a an indudrid
leved where indudrid sectors are classfied as tradesbles (exportables and importables)
and nontradesbles according to the share of exports and imports in the totd production
of each sector.

Indeed, Tunisa is viewed smultaneoudy as a successfully liberdized country and an
economy with extensve government intervention in the labour market. As such, Tunisa
provides a vauable case dudy for evduaion of labour market adjustments to trade
liberdization, given that there is now sufficient informetion avalade rdating to labour
market conditions under both its pre and post-liberdization experience.

The man contribution of this pgper to the literature is in invedtigating the direction of
causdity between wage and employment, in dynamic formulation of the modd, and in
testing the rdationship between labour maket adjusment and trade liberdization in
developing countries being exposed to mgor trade liberdization. In the literature the



direction of causdity is not invedigaed, biasng the resut (Milner and Wright 1998 and
Dong 1998).

The rest of the paper is organized as follows In Section 2, the theoretica short- and
long-run labour market responses to trade liberdization is outlined. Section 3 provides a
brief description of the nature of trade liberdization and of labour market developments
in Tuniga dwing the peiod of this dudy, 1971-96. In Section 4, we present the
empiricdl modd to test the effects of trade liberdization on sectord labour and wages.
The data is described in Section 5. The edtimation procedure is discussed in Section 6.
The empiricd results are discussed in Section 7. Findly, Section 8 contans a summary
and conclusons of this studly.

2. Thetheory and empiricsof labour market adjustment to tradeliberalization

Edwards (1988) invedigates labour market adjusment to trade liberdization for a smdl,
two factor (capitd (K) and labour (L)) economy tha produces three goods (exportables
(X), importables (M) and nonttradesbles (N)). This specific factor modd typicaly
dlows for short-run capitaecificity (i.e the cgpitd following invesment is immobile
between sectors in the short-run), labour mobility between sectors and indadtic
aggregate  factor supply (Mussa 1978). Production function is assumed to hae
conventiona properties as follows. The ranking of factor intendties is assumed to be
(K/L)y >(K/L)y >(K/L)y. In addition it is assumed tha there is incomplete
specidizaion in production and factor supplies are fixed. Given a modd with such
characterisics we summarize some of the main findings of Edwards in Tables 1 and 2.
The tables show the adjustment of employment and wage in the long and short-run due
to trade liberdization.

Table 1. Longrun employment and wage adjusments following trade liberalization in
traditiond trade modes.

Sectors Production Employment Wage

Exportables Increasing Increasing Increasing
Importables Decreasing Decreasing Increasing
Nonrtradeables Increasing Ambiguous Increasing

Table 2. Short-run employment and wage adusments following trade liberdization in
traditiona trade models.

Sectors Production Employment Wages

Exportables Increasing Increesing Decreasing
Importables Decreasing Decreasing Decreasing
Non-tradegbles Ambiguous Ambiguous Decreasing

2.1 Thelong-run effects

In this type of modd (a smdl open economy with three goods), when production factors
can circulate fredy between sectors, we conclude tht:

World prices, technology, and tariff determine domestic prices of the three goods.



Equilibrium means that, without specidization, world prices of exportable and
importable (plus tariffs) determine factor rewards, which in turn determine the price
of non-tradeables (under competition).

Non-tradesble demands determine factors used in their production as wdl as factors
usad intotal production including tradesbles.

The long-run effects of a fdl in the rdative price of importable following liberdizationl
ae in line with those predicted by the Stolper-Samuelson theorem. Where exportables
are reaivdy labour-intensve, taniff reduction increases demand for the economy’s
abundant factor, driving wages higher (and the return to capital lower).

The within-tradegbles shift in production and employment is unambiguoudy towards
exportables and away fran importables, given the rise in the rdative price of
exportable.

In the case of non-tradegbles there are opposing effects on long-run employment. On the
one hand, production of nontradesbles can be expected to be higher, given the assumed
pattern of fector intendties as demand grows (due to switching from tradegbles and any
podtive income effects of a tariff reduction). On the other hand, production of non
tradeables will be more capita-intensive as aresponse to the rise in wages.

2.2 Theshort-run effects

Given tha, in the short-run, the capitd is sector-specific and that labour is mobile
between sectors, Edwards modd must be based on four factors in order to produce the
three goods (labour, cepitd in exportables, capitd in importables and cgpitd in non
tradeables). Indeed, since the capitd is supposed to be sector-specific in the short-run,
the direct link between the price of tradesbles and factor rewards is broken.
Consquently, the price of nontradesbles will be determined by both demand and
supply fectors.

In the short-run, given that capitd is sector-gpecific, reduction of importables price
generates changes in non-tradegble price (Dornbusch 1974), which depend on the
pattern of subditution and on the extent of income effect. If the three goods are
subgtitutes in consumption and production and if subgtitution effect dominaies income
effect, nontradegble price will decresse reative to exporteble price and it increases
reldive to importables. In this case, output and employment mugt increese in the
exportables sectors, while ther adjustments in the non-tradegbles are ambiguous. The
ambiguous direction of effect depends on the pettern of subgtitution between tradesbles
and nontradegbles. By contragt the fdl in the reative price of importables combined
with capital-specificity reduces production, labour intengity and employment.

1 in fact Edwards (1988) invedtigates a fdl in the price of importables induced by a change in the world
price i.e. terms of trade change. He points out that this is dmost equivaent to an import tariff change
resulting in a change of the same magnitude in the domestic price of imports. The exogenous shock
generates, however, a higher income effect than the trade policy change.



Red wages in the Edwards modd ae defined in reative terms, i.e. reative to the
numeraire, i.e. the price of exportables. In the long-run, wages increase in dl of the
three sectors of exportables, importables and non-tradeabl es.

On the other hand, in the short term, the above changes in the rdaive prices of
tradeables and non-tradegbles following import liberdization, means that wages have
increased reldive to the domestic price of importables, but decressed relative to the

price of exportables and non-tradesbles2 Consequently, the real wage effects in the
short-run may be viewed as ambiguous, depending on the rddive importance of
importables, exportables and non-tradegbles in the totd consumption basket. In order to
diminate this ambiguity, we define the red wage effects in Table 2 in teems of non
tradeables.

Although, it ceptures a great number of characteridics that are typicd of severd
developing ocountries, including Tunisa the preceding andyss is conducted in a
rlaivdy dmple context, based on redrictive assumptions (fixed) regarding factor
supplies. Indeed, employment and wage adjusments will be affected by the following
vaiables

The heterogeneity of sectors and factors.

Competitiveness and efficiency effects that can be caused by trade liberdization in
products market and which affect employment levels.

The sengtivity of short-run wage effects to the scope for increesing capitad stocks
through foreign direct investmen.

The presence of unemployed or non-participating labour that could be used to meset
the increese in demand for exportables. For example, in Tunisa, as wdl as in many
devedloping countries, expanson of certan exportable sectors may encourage femde
paticipation. This dadicity in aggregate labour supply can affect both the
magnitude and direction of sectord wage and employment responses.

2.3 Some recent applications

There ae severd dudies which in one or another way are relevant to the rdationship
between wages and employment. However, most of these studies are nonrdynamic but
ded with current study rdevant issues like non-profit objectives of firms dlocative
inefficiency of labour, asodiation between lowering wages and productivity of labour,
wage dispersons impact on dlocation of jobs, the impacts of increesed wages on hiring
temporary labour and flexible work time, cost of adjusment of labour, firm sze and
trade orientations effects on employment responses, economics reforms, effects of
exchange on exporting sector, the link between trade liberdization and wage inequdlity.
In the following we briefly review anumber of such studies.

The employment and wage behaviour of a pand of Chinese rurd indudries for the years
1984-90 is examined by Dong (1998). A ddic sngle eguation modd is used. The

2 The overdl increase in tre demand for labour, given the shift in production from importables to
exportables, is with fixed capitd socks and therefore implies a faling margina product of labour in
the short-run.



results indicates that enterprises pursued non-profit objectives The firms vaue both
income and employment, but emphaszing income above employment. Inoptimdity of
employment resultsin dlocative inefficiency.

The importance of reform measures, market development, and insder forces in wage
and employment determination in Chinas date sector is evauated by Lee (1999) using
firmlevd pand data 1980-94. The date sector labour market in China is different in
behaviour than in rurd indugtry. The results for the date sector show that
corporatization lowered wages and improved productivity, with indgnificant change in
employment. Wages and employment are postively corrdated with initid productivity,
initid capitd per worker. Responses for production and non-production workers are
different, the latter are more responsive.

Levinsohn (1999) investigaies employment responses to subgtantid trade liberdization
in Chile usng plant-levd employment data for 1979-86. The patterns of job cregtion
and job dedtruction are rdlated to firms size and trade orientation. Results show that
firm sze and firms in the exportables sector matter. Macroeconomic shocks affected
firms in import and exporting sectors amilarly, but exchange rate reform impacted the
firms in trade and non-trade sectors differently. The joint effects of macroeconomic
shocks and trade liberdization resulted in net employment in manufacturing faling by
about 8 per cent. However, firms are heterogeneous in behaviour. In order to separate
the two effectsit is necessary to use disaggregated firm-level data

The link between trade liberdization and wage inequdity in Chile 1960-96 is
investigated by Beyer et d. (1999). They edimate the longrun reaionship between the
kill premium, product prices, openness and factor endowments. A fal in rdative prices
of labour-intensve goods hdps explan the increese in wage inequdity. Higher
education decreases inequdity. Openness widens the wage gap between skilled and
unskilled labour.

Heyman (2001) dudies the rdationship between wage disperson and dlocation of jobs
usng Swedish manufecturing esteblishment-level pand data The reallts show that the
effect of wage digperson on job turnover is negative and Sgnificant in the
manufacturing sector. A high proportion of temporary labour and flexible work time
negatively dffect job turnover. The lagest pats of vaiation in gross job flows is
explained by differences in the cost of adjusting labour, rather than differences in wage
digerson.

3. Tradeliberalization and labour market development in Tunisia
3.1 Tunisiaasa case study

We seek now to test the modd of our labour market adjustment to trade liberdization in
the context of a specific, smadl and developing economy. Tunisa provides a case tha
agrees cdosdy enough with Edwards modd. It has a rdativdy undiversfied economic
dructure with homogeneous and cdearly identifisble tradesble and non-tradesble sectors.
Indeed, the low dimensondity of the Edwards modd is more acceptable in this context
than in larger, and more diversified developing countries.



Factor mobility characteristics and the reldively low levels of messured unemployment

ae d in line with the assumptions st out in Section 13 Further, Tunisa has
undertaken ggnificant and discernible trade liberdization that has been associated with
ubgtantid  dructurd  adjusment to the economy (Boudhiaf 2000). Given that Tunisa
did not have politicd ingability or other sources of shock during the period of trade
liberdization, the andyds is not vulnerdble to the obvious citicdam that sructurd
adjusment has been contemporaneous with a number of other dgnificant influences
besdestrade liberdization.

Before the dructurd adjusment, Tunisa opted for a trade policy oriented toward the
protection of the domestic market (Belkhiria 1994). The trade policy was based on:

an indugtrid policy of import subdtitution, and

export promotion dnce 1972 with specific measures encouraging and targeting
exporting indugtries by granting enterprises fiscd advantages.

Despite the mixed measures of import subditution and export promotion, the exportable
sectors  (essentidly  textile) are more labour intendve than the importable indudrid
sectors For example, textile indudries, and indudiries producing condtruction materids,
have between 1975-84 created nearly 1400 jobs per year compared with 1500 in other
industries4 In terms of production, the Stuation is less ludd since the share of dl
manufacturing industries in the totd gross domedtic product (GDP) is 104 per cent
during 1972-81.

3.2 Tradeliberalization

During 1978-86, Tunisa adopted a policy of macroeconomic dabilization and
exchange rae adjusment. Indeed, during this period taxes on imports progressively
increased and often exceeded 100 per cent of the import prices.

Since 1986, numerous measures have been taken to further liberdize internaiond trade:
the Structurd Adjustment Programme (1986), adherence to the Generd Agreement on
Terms of Trade (GATT) (1989), adherence to the World Trade Organization (WTO)
(1994), and dgning of a freetrade agreement with the European Union (1995).
According to Boudhiaf (2000), the consequences of these measures on internationa

trade liberalization for Tunisiaspread over three periods®

During the initid period of trede liberdization (1986-90), the level of protection for the
economy was gretly lowered. During the second period (1990-95) the nomind and
effective rate of protection increased in general except for some products. This increase
is explaned by the consequences of the Uruguay Round that transformed nortariff
protection into their taiff equivdent. Findly, during the third period (1995-98), the

3 In paticular high levels of labour utilization do not characterize a ‘labour surplus economy where
one might anticipate very high eladticities of sectora labour supply.

4 For adetailed descri ption of labour market evolution see Dimass (1998).

S For evauation of the effects of trade liberdization on employment ad wages in other developing
countries, see Brecher (1974), Levinsohn (1999), and Beyr et d. (1999).



nomind protection rate on agriculture increased, while the nomind protection rate for
indugrid  products decreesed  Sgnificantly (see details in the contribution of Boudhiaf
2000). The second liberdization period introduced mgor changes manly in import
trede volume (see Figure 1).

Figure 1. Export (in exportables sectors MCCV, THC, Mining, HYDRO) and import
(inimportable sectors: IAA, IME, ICH, IMD) evolutions*

Exports and Imports in MD

R oA R Yy DD DR PP

Imports = = Exports |

Source: INS (1997) Les comptes de la nation.
Note: *See Appendix for classifications.

3.3 Labour market evolution

A complex nework of inditutiond and legd arangements tha influence wege
determination and work conditions (minimum wage) characterizes the Tunisa labour
maket. Trade union activity and collective bargaining ae protected, but subject to

daborae condligion and disgpute settlement  procedures, induding  provison  for
compulsory arbitration.

As a mgor employer, the government exercises a direct and indirect influence on the
labour market through various employment policy decisons and periodic sday
revisons. Changes of levd and dructure of employment in Tunisa through recent years

ae presented in Figure 2.7 Wages in the exportables are higher than those in the
importables. However, the reldive difference declines over time.

6 Of course issues of counterfactuds and causdity arise. The expanson of exports may have been
positively influenced (in part a least) by other externd and non-policy factors.

7 Figure 2 describes the evolution of employment in dl sectors. While this evolution must not screen
the decrease of employment in some sectors (for instance mining) and qudity of the data set (based on
IEQ estimations).



From Fgure 2 we can identify two different phases of employment evolution in the
exportable and importable sectors week growth until 1974, and dronger growth
between 1975 and 1996. The increase in employment in the second phase is explained
by two reesons the dominant role of the exportable sector, paticularly textile, cdothing
and legther, a sector that has an important role in the TuniSan economy in terms of job
cregtion. The second reason is rdaed to the rise in participation of women in the labour
market. Femde labour participation was encoureged by the important diffuson of
femde education and training since independence, and especidly since 1980 (Dimass
1998). However, after 1986 employment in importables witnessed a dight incresse.
This absence of employment reduction effects in the importables sector was due in part
a leadt to the ahility of exportablesto grow through increase in femae participation.

Fgure 2. Importables and exportables employment within Tunidan manufacturing
indudtries
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Source: IEQ (1998) Database.

Fig.3 : Real wages in Tunisian manufacturing
exportable and importable industries .
20000
18000 p——
-
g 16000 '---..'._‘
= 14000 27
» 12000 s N7
%10000 - "‘— N_g
3 8000 | =="
U p—
T 4000
2000
[0 T B B B m s s o e e B s s e S B e e e e e
& > O &
LSS S S LSS F
== Importables = ™ Exportables

Source: QEI (1998) Database.



The effect of changing domedtic and externd demand conditions on red wages is
illustrated in Figure 3. From 1974, wages increased to compensate for the decline of
sdaried workers purchasing power. However, these increases only sarved to fue the
inflationary pressures building from increases in the price of internationd raw materids.
The socid unres of 1978 and the bread rations of 1984 grew out of this drife and
economic duress. After the adoption of the structurd adjustment programme (1986) one
obsarves a red wage reduction until 1988, then a continuous increase up to the present
time. However, this increase is stronger in the exportable sectors than in the importable
goods sector.

4. Theempirical model

Severd dudies use regresson techniques to look directly a employment determination
within less developed countries (LDC). However, the existing econometric studies that
directly examine the impact of trade on labour market outcomes are mainly based on US
data and experience. For example, Abowd and Lemieux (1990) examine the effect of
import competition on collectivdly barganed wage and employment outcomes in the
United States, in comparison with Canada.

Turning to employment, for the purposes of the present paper, we have adopted a fairly
ample datidic profit-maximizing modd of firm behaviour. Milner and Wright (1998),
which assumed a Cobb-Douglas production function of the following form, use this
model:

1) Q=AKL

where Q is red output, K is capitd sock and L is units of labour used in production.
Here, as Edwards (1988), we assume that employment is mobile between various
sectors of the economy. The a and b represent the capitd and labour factor input

share coefficients, g dlows for factors changing the effidency of the production
process, and i represent theindustrid sectors (i = 1, 2, ..., N).

A profit-maximizing firm will employ labour and capitd a such leves that the margind
revenue product of labour equas wage W and the margind revenue product of capital

equas the user cost C. Solving this sysem smultaneoudy to diminate capitd from the
expresson for firm output alows us to obtain the following expression:

@l , WO
2 = Al P
@ Q=AE L
Taking the logarithms and rearranging Equation (2) dlows us to derive the firm's and
therefore the industry’ s, derived demand for labour as.

(3) InL; =q, +Q1|né}w—\/9+QZ InQ,
eCg

where g, =-(gIn A+alna-alnb)/@a +b), g, =-a/(@@a+b) ad q, =1/@a+b).
Equation (3) will form the basis of the estimation conducted in this paper. Since the data



st will be used as a crosssectiond and time series dement, the estimating labour
equation for the panel of industriesin our study is of the form:

(4) InL;, = b, +a, INW, +0, INQ, +05X;; +U,

where L, is totd employment, W, is average red wage (determined with regard to the
generd price index), Q. is red output in indudtry i intime t (t=1, 2, ..., T), and X isa
vector of variables which affect the efficiency of the production. a, is the overdl
intercept and Q,,q, ardq,are unknown dope parameters to be estimated. The error
terem u, =m +1, +n, is decomposad into indudtry-specific (M), time-specific (I ,)
and random error term (Vv;,) components.

Wages may be determined by the inverse labour supply function and other factors such
a eficdency wage condderations union barganing and ‘indder-outsder’ effects. To
summarize these effects we estimate a wage equation of the following form:

(5 INW, =b, +b, X +b, InQ, +b,InL; +b, INW,_, +u,
where W, , Q, and L, aredefined asaboveand X, are exogenous varigbles.

In the above modd, X represents a vector of varidbles, which may dther be internd or
externd to individud firms engaged in the wage-seiting process. For the purpose of our
dudy, the key influences in this context are taken to be the extent of the foreign
competition (and the moderating influence on the &bility of firms to pay large wage
increases) and the degree of employee market power. These effects are captured
repectivdly by the incdusion of trade share term to the wage equation8 For the
introduction of the trade share, we assume tha the lowering of import bariers and
increesed competition on the domestic market will be reflected in increased import
volumes or import peneration in the domegic market. Similaly, growth in export
dhares results in greater exposure of production in a particular sector to internaiond
competition.

Egtimation of the effects of trade liberdization on the sectord employment and wages is
conducted in the following way. Firs, employment and wage functions are estimated
separately for exportable and importable sectors for the whole sample period. From this
we ae dle to report short-run and longrun employment and wage eladticities. These
provide a bass for identifying the direction and the magnitude of direct and indirect
effects of the inferred output changes associated with trade liberdization. Second, we
investigate how changes in trade effects, additiond to output effects, influence the
demand for labour and wages by directly induding terms (exports and imports) of trade
in some of the equations The rationde for these terms is that an increese in the
openness of the economy may induce ether efficiency dfects in the case of the labour
demand or discipline effectsin the case of wage determination.

8 Milner and Wright (1998) capture these effects by including trade-share and gender ratio (femdemde
employment) terms to the wage equation. In the current study we do not include the femade ratio in the
specification of the wage equation, because thereis alack of data on employment by sex.

10



5. Thedata

The data s&t used in this sudy has been assembled using a diversity of sources (nationa
accounts produced by the Tunisan Nationd Staidic Inditute [INS] and Satistics from
the Quantitative Economy Inditute [IEQ]). We did s0 in order to dlow the congtruction
of an integrated database of indudrid, labour market and trade datistics. Thus we have
a pand of 11 menufecturing indudtries obsarved during 1971 to 1996. Indudries are
classfied as 4 exportable and 4 importable on the bads of information about market
orientation and the policy regimes The remaning 3 indudries are non-tradesble and
indude dectricity, water and public condruction utilities For a lig of manufacturing
industries and dasdfication of indudtries see the Appendix. The totad number of
observetions is 286 (11x26). Due to use of changes and two lagged vdues in the
esimation atota of 253 (11x23) obsarvations areusad in the estimation.

Employment (L) and wages (W) ae conddered as decison (dependent) variables.
Employment is defined as number of full time equivadent employees a sector leve.
Wages is the sum of dl wages and sdaies including payroll taxes. It is converted to

fixed 1971 prices usng consumer price index.9 Product (PROD) is measured as the
vaue of tota product produced during a cdendar year. Vadue added (VA) is the totd
product less materid and energy use. Both PROD and VA variables are transformed to
fixed 1971 prices using consumer price index.

The indudry is divided into two man exportable and importable sectors. The digtinction
is based on the rdaive share of export to respective imports of the totd production. In
addition to the dze of the import and export share, market orientation is aso used in the
classfication. Textiles, clothing and lesther; condruction materiads, ceramics and glass,
mining; and hydrocarbon are among the exportable sectors while food processng;
eectricd and mechanicd indudries; chemicd indudries and other manufacturing
industries comprise the importable (see Appendix). The period of sudy is divided into
pre and podt-liberdization (LIBERAL) periods. A sub-sample of industries and periods
is ladled a sample periods of import/export penetration. Here export (EXP) and
import (IMP) are measured as congtant tota value of respective variable in 1971 prices.

Summary detigdics of the data is given in Table 3. The mean employment is 54300
employees with standard deviation of 6600. Textile is the man employer. Employment
in the textile industry increased from 118000 in 1971 to 264000 in 1996. Totd wages in
the textile industry have increesed from 335 to 1150 million Tunisen dinas. The
corresponding vaues trandformed to annua labour cost show an increese in the labour
cog from 2840 in 1971 to 4340 dinars in 1996. The vadue added on average is 35 per
cent of the total product vaue. It differs by industry and over time due to differences in
materid and energy use intendties in production.

Pearson corrdlation coefficients are given in Table 4. All varigbles show an increasing
trend over time. The dependent varidbles employment and wages ae as expected
negaivey (-0.42) corrdaed, while production and vaue added are as expected
postivey (0.79) corrdated. In the specification of employment and wage equations,
ether production or vaue added is used. Vadue added and employment are postivey

9 In the absence of an industry level producer price index covering the entire period of study we have
used comsumer price index to transform the variables of interest.
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corrdated (0.49) with each other indicating presnce of collinearity in the wage
eguation. Similar corrdation patterns are found in the remaning sub-samples of
exportable, importable and non-tradeable.

6. Estimation procedure

The employment and wage rdationships are dynamic in nature. The pand data have the
advanteges that they dlow better understanding of the dynamics of adjusment. These
dynamic relaionships are characterized by the presence of a lagged dependent variable
among the regressors In addition, here we dlow for incduson of lagged explanaory
vaigbles These ae predetermined or exogenous variables. Edimation of error
component models is developed in two directions. Fire, the fixed effects (FE) modd,

where m and| , are assumed to be fixed and corrdaed with the explanatory varigbles

Second, the random effects (RE) modd, where m and | , are assumed to be random and

uncorrdlated with the explanatory varidbles. Efficiency, unbiasedness and consstency
are properties affecting the choice of mode (see Hsao 1986 and Bdtagi 2001). In this

sudy we assume the effects being fixed. The random error component n, is assumed to
be independent and identically distributed with mean zero and condtant variance, s >.

In a dtatic case the model can be estimated using least square dummy varidbles (LSDV),
within esimation or firs difference methods (Anderson and Hsao 1981). In a dynamic
case the edimation procedure is more complicated. For the purposes of edimation,
equations (4) and (5) ae differenced s0 as to transform out the fixed time-invariant

country effects, m, and dynamic labour demand and wage equations are implemented.
The estimated employment and wage equations are:

CinL,,=b, +b,CInL,,, +b,DInW, +b,CInW, , +b,CInW,_,

6
( ) +b5D|ant +b6uant—1 -l_xml:]n Xmit-i-Z i Djit +Vit

CInW, =Db, +b,BInW,_, +b,BInL,, +b,DInL,, ,
+b.,DInQ, +b,DINQ, , +x,,DINX . +z . D, +v,

j it

(7)

where D indicate change, for ingance DInL, =InL; - In L ;. The industryinvariant
time-specific effect |, is traditiondly represented by a time trend or time dummies 10

In this sudy we have chosen the later dternative. Transformation of the reation to
changes diminated the industry-specific effects but transforms the time trend to a vector

of 1 absorbed in the overdl intercept. Hence, the intercept b, does not represent the

intercegpt but the time-effect. The intercept is diminated following the firg difference
trandformation.

10 The use of time-dummies to represent the timespecific effects is to be preferred to a time trend. The
former dlows a better modelling of year to year changes in employment and wages. However, unlike
the industry-specific effects the time-specific effects are not eiminated following a trandformation of
the relationship to changes. A transformation of time dummies to changes mekes interpretetion of the
time-specific effects very complicated.



Induson of lagged dependent varigble introduces a number of problems to the
edimation of the modd. The main one is tha the lag dependent variable is corrdated
with the eror teem dnce it is a function of the industry-specific effects. An OLS
edimation of the modd results in biased and inconsgtent esimates of the coefficient on
the lagged dependent variable. The bias of the OLS estimator stems from the correlation
of the lagged dependent varidble with the individua specific effects. For this reason we

have used the endogenous varisbles dated t-211 (cf. Jennifer Smith 1999). Since the
OLS method does not solve the problem (the differencing will induce a bias in the
coefficient on the lagged dependant variable), an indrumentd approach must be
adopted.

The use of indrumenta varigble method leads to consstent but not necessarily efficient
estimates of the parameters in the modd because it does not make use of dl avalddle
moment conditions and it does not teke into account the differenced dructure on the
resdud disturbances (see Bdtagi 2001). As with Milner and Wright (1998), the method
used here is the generdized method of moment’'s (GMM) technique of Ardano and

Bond (1991) which uses differences DInL , =(nL, ., - InL; ;) rather than leves,
In L. ,for insruments. But the GMM estimator needs a large number of observations,

while our estimation is based on eght sectors only. For this reason, we sed a particular
case of GMM that is the two stage least squares (2SLS) method as well. For sengitivity
andyss we have, however, estimated the models with both 29L.S and GMM methods.
This GMM technique uses lags of the endogenous variables daed t—2 and earlier as
indruments. In the case of wage eguation, employment and red output are aso treated
as endogenous variables and suitably instrumented.

7. Theresults
7.1 Causality between employment and wages

The issues of causdity rdationship between emdoyment and wages are examined by
regressing the log of employment and log wages on ther past vadues and testing for
ther joint Sgnificance asfallows:

M N
) InLit:a0+éa§1InLivt_m+éa§InW

1
Lt-n +Vvit

meL n=1
8 S

(9) InWt = bO +a bl:!-ﬂ InW,t—m +a, bn2 In Li,t—n +Wi2t
L n=1

where non-zero vaues of aZand b’ are indications of causdity relaionships between

the two variables. Granger's concept of causdity is that a varidble L causes a varidble W
if teking account of past values of L leads to improved predictions for W, dl other
things being equa. The most canmon gpproach to answer the question of relationship
between L and W is to regress L on W and test the coefficient of W for sgnificance. In
the current case it is important to establish and test for the direction of causdity. Using
the rdation in Equations 8 and 9 for the test of causdity between employment and

11 1he dependent variable here is transformed first to changes and then lagged one period.
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wages the vaues of the maximum lag length, M and N, were set to 2 respectively. The
choice of minimum lag structure was based on significance of lag vaues.

The test results presented in Table 5 indicate the presence of a unidirectiond causdity
from wages to employment, but not from employment to wages. Hence, the
employment and wages moddls can be edimated as single equations as is done in this

study.12 It is to be noted, athough, that the causdlity is found to be unidirectiond, yet
we account for the endogeneity of regressors.

This finding of a unidirectiond causdity rdaionship is complient with the hypothesis
that we have teted in other work (Haouas 2002) usng a computeble generd
equilibrium modd. This implies that the sday workers wege is fixed and the non
sdaied workes wage is flexible With the presence of employment mobility
concerning the later category of labour, al the unemployed sdaried workers will be able
to find gppropriate employment.

7.2 Parameter estimates

The pooled data is divided into a number of sub-samples. importable sector, exportable
sector, liberdization period, and exportimport peneration  period. Reslts of
edimations of our employment and wage modds based on the pooled and four sub-
samples are presented in Tables 6 and 7. As mentioned previoudy the product and
vadue-added explanatory variables are highly corrdated (0.79). We found the results
sendtive to the choice of variables representing production in Tunisan manufacturing
indudries. The vadue-added is to be prefared because it generates more dSgnificant
parameter estimates.

The employment and wage modds ae dynamic and presence of lagged dependent
varigbles implied the use of an indrumenta varigble approach to edimae the
paameters of the modeds consgently. We used both GMM and 2SLS edimation
methods. The GMM is more efficient. The results showed minor differences in the
dandard errors. We have used 2SLS in dl five cases, and as illusraion GMM in the
pooled data as well. The use of GMM requires a large number of indruments. The
employment and wages models edimated usng product vaue are reported in Tables
6.A and 7.A, respectively. The corresponding results for wages equations are reported in
Tables6.B and 7.B.

The fit of employment modds, measured as adjusted R?, when product represents
production, varies in the intervd 0.0356 to 0.6269. The corresponding vaues are 0.041
to 0.6374, when product is redaced by vdue-added. The highest concerns the
importable sector and the lowest, export/import penetration sub-samples. The R? of the
wage modds when product enters the rdaion varies in the intervd 0.0796 to 0.3717.
The corresponding vadues are 01020 to 0.3830, when vadue-added is used. Unlike the
employment equation, the highest vadue here concerns the export/import penetraion
sub-sample.

12 \we have ds0 esimaed the two equations jointly in a smultaneous equation system using 3SLS
method. The results are not reported here due to limited space. The results, however, can be obtained
from the corresponding author upon request.
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Most of the coefficients are ddtidicdly dgnificant a less than 10 per cent of the
sgnificance levd and the sgns are as expected. A divison of the data to smdler sub
samples makes the results sendtive to the sample size. The 29L.S and GMM methods
produce identicd parameter edimates, but the standard error of the former is upward
biased. Thus, the GMM show somewhat higher frequency of datidicaly sgnificant
parameter estimates. The change in employment was shown to weskly serve as a
determinant of employment. In the wage eguation we excluded the change in
employment lagged two periods. The excluded second lagged employment serves as an
identification varidble when the two eguations are etimaed jointly. As previoudy
mentioned, the change transformation diminates the industry effects and the time effect
represented by a time trend following its difference transformation serves as the overal
intercept in the two modds. These equaions dlow us not only to didinguish between
the short-run and the longrun, but dso to diginguish between the ceteris paribus
responses of exportable and importable sectors.

Gengdly, the edimated coefficients (Sgn and magnitude) are dSgnificant, and are in
line with previous dudies. Incresses in industry output or vaue-added raise the demand
for labour, whereas increases in average wage rates lower the employment levd. Also it
could be seen tha employment exhibits persgence as the change of employment

depends sgnificantly on itslagged vaue.

As compared to the pooled regresson, the results of exportable and importable sectors
dhow a ggnificant persgent effect of the wage and the output on the levd of
employment. This effect is more important for the importable sectors than the
exportable sectors. For the period 198696 (period of trangtion) there is an amortization
effect (i.e. coefficient for the lags endogenous variables), in the sense of the effects of
wages and output declines This change of tendency for the period 1986—-96 denotes a
change on the leve of the economic sructure that appears to be more flexible,

Reaults for the first three sub-samples of Table 8 present the results for the estimated
wage eguation for the period 1971-96. The estimated coefficients are dso generdly in
line with theoretica priors. Increases in output cause a rise of wages as firms take on
more labour to meet their production needs while expandons in  employment
independent of increased output generdly cause afdl of wages.

Pogtive coefficients of the lags endogenous vaiables trandate a persdence effect of
the employment and output on wage. This effect is more important in the exportable
sector than in the importable sector. The period 1986—96 has a persstence effect more
important then the period 1971-86, which implies that for the later period there was a
week effect of amortization.

As discussed in Section 7.1, an important dement in the theoreticd modd is that there
will be differing wage and employment responses between importable and exportable
sectors Thus in the exportable and importable modds (Tables 6 and 7), intercept, the
employment and wage responses vary between the two sectors following the trade
liberdization reform (i.e. (t), (1), and (+2)).
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7.3 Long-run and short-run effects

These equaions dlow us not only to diginguish between the short-run and the long-run,
but dso dlow us to didinguish between the responses of importeble and exportable
sectors to changes in production.

For example, Edwards (1988) modd suggests that the impact of tariff reductions would
srve to reduce the price of importebles relative to that of exportables, and lead to

switch of production in favour of exportables Such a reform will have output, wage and
employment implications for the economy being consdered.

Snce the initid shift in production will have both employment and wages effects, the
implied change in employment in each of the exportable and importable sectors
( = x, m) isgiven by:

dinL, dinL, +dIn L, , dinW,

dinQ, dihQ, dihw, dhQ,

(10)

where L; is employment, Q; red output, and W, real wage rates in sector j. The
corresponding change in wagesis given by:
dinwW,. dinW, dInW,  dInL,
(11) [~ J + J J
dinQ; dInQ; dinL; dInQ,

The results of this andyss are presented in Table 8. Three sets of responses are
cdculated. The impact effects ae the contemporaneous, current-year (period t),
responses. The short-run effects are the responses teking into account contemporaneous
and lagged responses (period (t) and (t1)). The longrun effects take into account the

full adjustment process 13

For the matters of sengtivity andyds, the cdculaions ae conducted for both
production and vadue added messures. With the exception of one case longrun
exportable employment, the results coincide.

Firg we can conclude that in the case of exportables, the estimated short-run effect and
increese  in - production is increesng, while the long-run is decreedng in both
employment and wage cases. The resultant responses direction with the exception of
the short-run in employment is not corresponding to those predicted by Edwards (1988)
and shown in Tables 1 and 2. Beyer et d. (1999) found pogtive link between trade
liberdization and wage inequdity in Chile. Openness widens the gap between skilled
and unskilled labour.

13 For ingtance the impact effect, tte short-run and the longrun effects in the case of employment
equation using product as measure of production (Table 6.A) are caculated asfollows:
impact=(0.0529+0.0048)(-0.1210)=0.0523,
short-run=(0.0529+0.0250)+(0.0048+0.0373)(-0.1210+0.1143)=0.0776,
long-run=(0.0529+0.0250)+(0.0048+0.0373-0.0446)(-0.1910+0.1143)=0.0779.

The corresponding values in the case of wage equation (Table 7.A) are:
short-run=(-0.1210+0.1143)+(0.0134)(0.0529+0.0250)=0.0056,
long-run=(-0.1210+0.1143)+(0.0134-0.1435)(0.0529 +0.0250=-0.0168.

In the latter case the short-run is based on change vdue, while the long-run on the lagged vdue one

period.
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Employment in exportables rises in the short-run but dedines in the long-run. Smilar
patterns are found for wages. In the short-run an increase in production is feesble only
if employment is increesed or cepitd intendty changes.  However, in the longrun
ldbour become more productive and effident in production through process of
learning-by-doing. The organization, better planning, and management over time ae
factors that distinguishes the short-run from the long-run effects concerning changes in
the direction of the effects from pogtive to the negative. This pattern might be more
evident in the cese of the exportable sector. Heyman (2001) found that the effect of
wage disperson on job turnover is negative. A high fraction of temporary labour and
flexible work time lower job turnover. Levinsohn (1999) found that economic shocks
and exchange rate affects foremost the exportable sector.

Turning now to the employment and wages responses to changes in production in
importables sector, the edimated impact results imply that employment and wages
change in different directions. The former decreases, while the latter increases. This is
in contrast with predictions of theory where employment is predicted to fdl both in the
short-run and the longrun, while wages rise in the long-run but fdl in the short-run.
However, our finding of dedining wage in the short-run is condstent with the theory’s
prediction. The reason for this divergence is that the Edwards modd is premised on the
bass of a fixed supply of labour. Thus exportable employment could therefore only rise
if importable employment fell. Another factor of divergence could be the fact that the
cdculaed impacts are patidly based on indgnificant parameter estimates. We cannot
make inference about their significance.

In addition we have seen that the supply of labour increesed in Tuniga as women
entered the labour market. This dlowed employment in importables to be maintained
(even to dightly increase) as the exportable sector expanded. Furthermore, the red wage
gffects in the short-run may be viewed a ambiguous depending on the rdative

importance of importables, exportables and nontradesbles in the totd consumption/
production basket.

7.4 Tradeliberalization

Findly we investigate the effects of introducing trade variables directly into wage and
employment equations, but for the redricted period 1986-96 (during which Tunisa
adopted its dructurd adjustment programme). In Modd 5 of Tables 6 and 7 we have
atempted to see the impact of export/import penetration on wage and employment
equations.

As a matter of fact, we notice that import effect on employment and wages is postive
but it is not dgnificant in the employment equation and highly sgnificant in the wage
equation. This can be explained by the fact that Tunisia is an importer of manufactured
goods.

The complementarity between cgpitd and employment is a factor that explains the rise
in employment following an increese in export. Required adjusment in response to
export increases is met in the short-run through better utilization of cgpitd and labour.
For ingance ovetime and shift work are temporay messures. In the longrun the
changes in export are met by invetment in physicd cegpitd, increased employment, or
improved productivity of labour.
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Turning to exports, we notice that the coefficient is very dose to zero and datidicaly
inggnificant. There is therefore a concentration of exports on a smdl number of
indudtries (textile and clothing in the case of Tunida) and the domination of exports in
output in those sectors. The influence of trade on wages comes about primarily via the
export varigdble. We conclude that wages rise especidly in sectors where export
increases.

8. Summary and conclusion

This paper seeks to test empiricdly a modd of labour market response to trade
liberdization. The spedific-factor model of labour response utilized in this paper
predicts that there may be differentids between importable and exportable sectors,
between the short-run and the longrun effects. In order to determine these differentia
regponses we edimate dynamic modes of employment and wages usng pand data
estimation technique.

Two equations have been esimated in the case of Tunida that in the 1980s adopted a
trade liberdization policy followed by the dgning of a freetrade agreement with the
European Union in 1995. For this case we find support only for Edwards theoreticd
model. Prior to the edtimation we have tested for the naure of causdity between
employment and wages. We found that causdity is unidirectiond going from wages to
employment. Hence the two equations accounting for endogeneity of causd vaiables
can be estimated separately.

Indeed, employment and wages in exportable sectors increase in the short-run, but they
decrease in the long-run probably due to the process of learning-by-doing and improved
productivity and organizational cgpacity. In the case of importable sectors the estimated
effects indicates increese in employment both in the shortrun and longrun, while
decreases in wages. In the red world, employment and wages have expanded in this
sector following liberdization.

Globdly, we nctice that trade liberdization has been favourable for Tunidgan Iabour
market progress, thanks to government efforts to prepare the TuniSan economy to this
liberdization. Thee efforts result in inditutions and sarvices progress, in  the
enhancement of infrastructure qudity, and to an adgptation of competence to concrete
employer needs. Findly, this has led to an increase of foregn and nationd investments
that are veay favourable to employment cregtion. Therefore, the podtive and sSgnificant

effects of trade liberdizatiion on employment and wages will persgt in the longrun if
the Tunisian economy is able to attract investors and to increase exports.

18



References

Abowd, J M. and T. Lemieux (1990), ‘The Effects of Internationd Competition on
Collective Bargaining Outcomes. A Comparison of the United States and Canadd,
NBER Working Paper No. 3352.

Anderson, T. W. and C. Hdao (1981), ‘Estimation of Dynamic Modds with Error
Components, Jour nal of the American Statistical Association, Vol. 76, pp. 598-606.

Bdtagi, B. H. (2001), Econometrics of Panel Data, Second Edition, John Wiley and
Sons Ltd.: Chichester.

Bekhirigy A. (1994), ‘Les Mesures de Libérdisation du Commerce Extérieur et leur
Impact sur I'équilibre de la Bdance Extene de la Tunis€, Revue Tunisienne
d’ Economie, No. 5.

Beyer, H, P. Rogas and R. Vegaa (1999), ‘Trade Liberdization and Wage in
Equdity’, Journal of Development Economics, Val. 59, pp. 103-23.

Boudhiaf, M. (2000), ‘Poitique Tunisenne douverture Commercide, Séminare
Internationae’, Perspectives de I'économie Tunisenne dans le Cadre de I'ouverture
Régionde, IRD, 9 Juin.

Brecher, R. A. (1974), ‘Minimum Wage Rates and the Theory of International Trade',
Quarterly Journal of Economics, Val. 88, pp. 98-116.

Dimass, H. (1998), ‘Les Déerminants du Marché du Travail: Apercu Rérospectif et
Progpectif’, Conférence Nationa sur I'Emploi, Tunis.

Dong, X-Y. (1998), ‘Employment and Wage Determinaion in Chinds Rurd Indudry:
Invedigation usng 1984-90 Pand Datd, Journal of Comparative Economics,
Voal. 26, pp. 485-501.

Dornbusch, R. (1974), ‘Taiffs and Nontraded Goods, Journal of International
Economics, Vadl. 7, pp. 177-85.

Edwads, S. (1988), ‘Tems of Trade, Taiffs and Labour Maket Adjusgment in
Devdoping Countries, World Bank Economic Review, Vadl. 2, pp. 165—-85.

Haouas, |. (2002), ‘Trade Liberdization in Tunisa A Computable Generd Equilibrium
Modd Andyss, unpublished manuscript.

Heyman, F. (2001), ‘Wage Digperson and Allocation of Jobs, SSE/EFI Working Paper
Sariesin Economics and Finance 2001:479.

Hsao, C. (1986), ‘Andyss of Pand Daa, Econometric Society Monographs No. 11,
Cambridge University Press.

Lee, Y. (1999), ‘Wages and Employment in Chinas SOEs, 1980-1995
Corporétization, Market Development, and Indgder Forces, Journal of Comparative
Economics, Val. 27, 702—29.

Levinsohn, J. (1999), ‘Employment Responses to Internationd Liberdization in Chile,
Journal of International Economics, Val. 47, pp. 321-44.

19



Milner, C. and P. Wright. (1998), ‘Moddling Labour Market Adjusment to Trade
Liberdistion in an Indudridisng Economy’, The Economic Journal, Val. 108,
pp. 509-28.

Mussa, M. L. (1978), ‘Dynamic Adjustment in the Heckscher-Ohlin-Samudson
Modd’, Journal of Political Economy, Val. 82, pp. 1191-203.

Smith, J. (1999), ‘ Dynamic Panel Data Models, Mémo', University of Warwick.

Wood, A. (1994), North-South Trade, Employment and Inequality, Clarendon Press.
Oxford.

20



Appendix

Clasdfication of Tunisian manufacturing industries 1971-96

Exportable sectors
Textiles, dothing and leather (TCL).

congdruction materids, ceramics and glass (CMCG)
Mining
Hydrocarbon (HY DRO)

Importable sectors

Food processing (IAA)

Electrica and mechanica industries (IME)
Chemicd industries (ICH)

Manufacturing industries diverse (IMD)

Other sectors

Electricity utilities

Water utilities

Public condruction utilities

Data sources

Indtitut Nationd de la Statistique (INS), les comptes de la nation, février 1997.

Ingtitut d’ Economie Quantitative (IEQ) (1998 database).
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Table 3. Summary dtatitics of Tunisian manufacturing industries.

Pooled data Exportable Importable Liberalization Import/export
industries industries period penetration

Vaiables Mean Stddev Mean Sid dev Mean Sid dev Mean Std dev Mean Sd dev
Employment 54256.40 65961.91 65661.03 82776.97  38940.27 19577.59 63282.89 72901.41 65476.56 72111.51
Wage 1057.38 676.10 1382.80 934.40 852.67 292.00 1141.09 746.41 1243.90 828.97
Product 178.94 146.97 184.66 155.05 199.41 121.83 223.97 164.33 259.81 167.36
Vdue added 63.31 56.14 83.73 67.81 45.95 2252 75.70 55.86 82.24 49.96
Export 101.86 96.25
Import 142.84 141.73
Period 197496 197496 1974-96 1986-96 1989-96
I ndudtries 11 4 4 11 8
Number of 253 92 92 121 64
observations

Note: The period is from 1971 to 1996. The first three observations are dropped because of the use of one change and two lag values.



Table 4. Pearson correlation matrices based on different sub-samples of manufacturing industries.

A. All Industries and periods

Y ear Employment Wage Production Vaue added
Year 1.0000
Employment 0.1585% 1.0000
Wege 0.17642 -0.42412 1.0000
Production 0.365%2 0.65342 0.0493 1.0000
Vaue-added 0.28302 0.4875 0.36228 0.78952 1.0000
B. Exportable industries
Y ear Employment Wage Production Vaue-added
Year 1.0000
Employment 0.1414 1.0000
Wage 0.2523b -0.46342 1.0000
Production 0.37002 0.63482 0.245%0 1.0000
Value-added 027472 0.1285 0.6612 0.81482 1.0000
C. Importable industries
Year Employment Wage Production Véue-added
Year 1.0000
Employment 0.64092 1.0000
Wege 0.0842 -0.46262 1.0000
Production 055682 0.29492 0.39972 1.0000
Value-added 0.68062 0.75882 -0.0396 0.78962 1.0000
D. Liberdization period
Y ear Employment Wage Production Veue-added
Y ear 1.0000
Employment 0.0637 1.0000
Wage 0.1031 -0.41572 1.0000
Production 0.1549¢ 0.74052 -0.1089 1.0000
Value-added 0.1452 0.64082 0.2072° 0.76502 1.0000
E. Import/export penetration
Year Employment Wage Production Veue-added Export Import
Year 1.0000
Employment 0.0572 1.0000
Wege 0.0781 -0.327%R 1.0000
Production 0.0973 0.71112 00671  1.0000
Vélue-added 0.0808 0.5932 03727  0.6816% 1.0000
Export -0.0137 0.80407 0.1585 0.7676% 0.76182 1.0000
Import -0.0635 0.38932 008740 0.2908 0.2038 0.46562 1.0000

Note: Significant at less than 1% (&), 1%-5% (b), and 5%-10% (c).
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Table 5. Employment and wage causality test based on various sub-samples of manufacturing industries.

Employment Wage

Coefficient Sd error Coefficient Sd error
A. Pooled data, levels
lel 1.21562 0.0637 0.98142 0.0647
le2 -0.22682 0.0628 -0.0216 0.0633
Iwl 0.0849P 0.0394 -0.0060 0.1046
w2 -0.10592 0.0385 -0.0037 0.1032
R2 0.9984 0.9753
RMSE 0.0552 0.0906
B. Pooled data, changes
del 0.22872 0.0649 0.0219 0.0646
de2 0.1266C 0.0645 -0.0854 0.0629
dwl 0.09640 0.0393 0.0569 0.1068
w2 0.0515 0.0383 0.0429 0.1062
Re 0.0968 0.0112
RMSE 0.0558 0.0017
C. Exportablesindustries
lel 1.44442 0.0930 0.90882 0.1048
le2 -0.45578 0.0913 0.0349 0.1035
lwi 0.0004 0.0527 -0.0510 0.1847
w2 -0.0285 0.0521 0.0377 0.1814
Re 0.9993 0.9807
RMSE 0.0446 0.0887
D. Importables industries
lel 1.71082 0.0773 0.8416@ 0.1044
le2 -0.71692 0.0762 0.1121 0.1023
Iwl 0.0507b 0.0251 -0.1790 0.3209
w2 -0.0550P 0.0246 0.1440 0.3163
R2 0.9988 0.9655
RMSE 0.0202 0.0840
E. Liberalization period
lel 1.29902 0.0860 1.19852 0.0859
le2 -0.29922 0.0860 -0.2027P 0.0875
Iwl 0.0035 0.0414 -0.1358 0.1784
w2 -0.0054 0.0422 0.1342 0.1785
R2 0.9995 0.9887
RMSE 0.0299 0.0620
F. Import/export penetration
lel 1.13322 0.1275 0.56618 0.1001
le2 -0.1361 0.1272 043182 0.1004
lwl -0.0288 0.1003 -0.0737 0.12727
w2 0.0194 0.1005 0.0782 0.12696
Re 0.9992 0.9958
RMSE 0.0377 0.0377

Note: Significant at less than 1% (a), 1%-5% (b), and 5%-10% (c). le, 1€2, Iwl and Iw2 are one and two
lag vaues of employment and wages. Root mean square errors (RM SE).
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Table 6.A Employment equations for Tunisian manufacturing industry (based on production).

Vaidles Model 1 Modd 1 Modd 2 Moddl 3 Moddl 4 Modd 5
239 (GMM)

Constant 0.04582 0.04582 0.0160 0.03332 0.0086 0.02220

OnEmpl_, 0.1107° 0.1107 0.42692 055192 0.2211b 0.1400

DinWage -0.19012 -0.1901°¢ 0.0048 -0.0359 0.0330 -0.0126

DnWeage_, 0.0586 0.0586b 0.0373 0.0229 -0.0061 -0.0198

DnWage_, -0.0004 -0.0004 -0.0446 -00177 0.0055 0.0010

Oin Output 0.0343 0.0343 0.0529¢ -0.0268¢ 0.0313 0.0319

Din Qutput _, 0.0414° 0.0414¢ 0.0250 0.0192 0.0305 0.0016

Export -0.0034 -0.0034 0.0031

Import 0.0125 0.0125¢ 0.0160P

Liberalizetion -0.0305% -0.03052 -0.0079 -0.01942

DIn Export 0.0006

Cin Import, 0.0237

No. of industries 11 1 4 4 11 8

No. of obs 253 253 92 92 121 64

Period 1974-96 1974-96 1974-96 1974-96 1986-9% 1989-96

R adjusted 0.2519 0.2519 0.3529 0.6269 0.1606 0.0356

RVIE 0.6389 0.6389 0.1672 0.0296 0.0962 0.0836

Note: Significant at less than 1% (), 1%-5% (b), and 5%-10% (c). The period of studiesis from 1971 to 1996. The
first three observations are dropped because of the use of one change and two lag values. Modd 1: al the
period and industries; Model 2: exportable industriess Mode 3: importable industries; Model 4: trade
liberalization period; Mode 5: import and export penetration.

Table 6.B Employment equations for Tunisian manufacturing industry (based on value-added).

Vaiaoles Model 1 Modé 1 Modd 2 Model 3 Model 4 Model 5
L9 (GMM)

Constant 0.04762 0.04762 0.0201c 0.03162 0.0096° 0.0224b

DinEmpl;_,; 0.1085° 0.1085 043672 056312 0.2214b 0.1441

Din Wege, -0.19182 -0.1918° -0.0126 -0.0351 0.0282 -0.0214

DinWege,_, 0.0606 0.0606b 0.0264 0.0227 -0.0048 0.0114

DinWage, _, -0.0025 -0.0025 -0.0465 -0.0211 0.0092 -0.0102

Din Output ¢ 0.0347° 0.0347 0.0299 -0.0221c -0.0128 0.0369

Din Output _, 0.0325° 0.0325¢ 0.0243 0.0232¢ 0.0132 -0.0244

Export -0.0032 -0.0032 0.0022

Import 0.0133 0.0133C 0.01570

Liberalization -0.03312 -0.03312 -0.0117 -0.01852

Din Export ; 0.0013

Din Import , 0.0243

No. of industries 11 1 4 4 11 8

No. of obs 253 253 92 92 121 64

Period 1974-9 1974-96 1974-96 1974-96 1986-96 1989-96

Rz adjusted 0.2571 0.2571 0.3447 0.6364 0.1457 0.0411

RMSE 0.6345 0.6345 0.1693 0.0289 0.0979 0.0832

Note: See Table 6.A.
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Table 7.A Wage equations for Tunisian manufacturing industry (based on production).

Vaiales Model 1 Modd 2 Modd 3 Modd 4 Modd 5
Constant
0.05852 0.06902 0.0011P 0.0088 0.03632
Din Wage,_; -0.0095 -0.1328 -0.1001 0.2047° -0.38952
Din Empl, -0.53782 0.0134 0.6224 0.1217 -0.0107
Din Empl,_; 0.0021 -0.1435 -0.2089 -0.1797 -0.0749
Din Output ¢ 0.0181 -0.1210P 0.0708 0.0891¢ 0.0456
Din Output ;_, 0.0706° 0.1143P -0.1006 -0.0304 0.0158
Export
0.0091
Import
PO -0.0006
Liberaization
-0.04332 -0.05200 0,058
Din Export ; 0.0173
Din Import , 0.09812
No. of industries 11 4 4 11 8
No. of obs 253 92 @ 121 64
Period 1974-96 1974-96 1974-96 1986-96 1989-96
Readjusted
0.1432 0.1743 0.1107 0.0796 0.3717
RMSE
1.8075 0.6024 0.5908 0.4318 0.0705
Note: See Table 6.A.
Table 7.B Wage equations for Tunisian manufacturing industry (based on value-added).
Vaidles Modd 1 Modd 2 Modd 3 Modd 4 Modd 5
Constant 0.06102 0.06572 0.08820 0.0048 0.03512
DinWeage,_, -0.0091 0.1047 -0.1075 0.22632 0.34122
Din Empl, -0.53082 -0.0497 -0.6183 0.0843 -0.0167
Din Empl,_; -0.0044 -0.1320 -0.2041 -0.1456 -0.0684
Din Output ¢ 0.0084 0.0701¢ 0.0562 0.15512 0.0638
Din Output _; 0.0713P 0.10012 -0.0648 -0.0158 -0.0090
Export 0.0089
Import 2.64E-06
Liberalization -0.04582 0.04740 -0.05620
Din Export 0.0169
Din Import , 0.10052
Nb. of industries 11 4 4 11 8
Nb. of obs 253 @ 92 121 64
Period 1974-96 1974-9% 1974-96 1986-96 1989-9%
Readjusted 0.1520 0.1842 0.1020 0.1244 0.3830
RMSE 1.7887 0.5952 0.5965 0.4107 0.0692

Note: See Table 6.A.
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Table 8.A Short-run and longrun degticities (based on production).

Impact Short-run Long-run
Response to changes in employment
Exportables 0.0523 0.0776 0.0779
Importables -0.0293 -0.0072 -0.0067
Response to changesin wages
Exportables -0.1202 -0.0056 -0.0168
Importables 0.0874 -0.0250 -0.0361

Table 8.B Short-run and longrun eesticities (based on vaue-added).

Impact Short-run Long-run
Response to changes in employment
Exportables 0.0307 0.0546 0.0532
Importables -0.0240 0.0012 0.0013
Response to changes in wage
Exportables -0.0716 0.0273 0.0174
Importables 0.0698 -0.0092 -0.0095
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