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Summary:

One of the principles debates in the old economic thinking is relating on whether liberalization is the
engine of economic growth. International trade is considered as the key element in the knowledge
diffusion and in the nations performing. Beside its active participation to the technology transfer issued
from R&D activities by industrialized countries, trade policy can influence on the economic capacity to
mobilize human capital and benefice to economic growth. However, the literature of economic theory
shows that the relations among openness, economic growth and productivity still remain bad established.
We try to illuminate this debate from the point of view of the Moroccan and Tunisian available data. We
analyze the macroeconometric long term behaviour of the openness variables to imports, exports and of
human capital based on school gross enrolment rate. We had completed this approach by integrating a
decomposition of human capital (the structure of labor qualification) in the perspective of an aggregate
production function in a manner analogous to the augmented Solow model. The econometric tests allow
considering the human capital for economic growth in these countries. The human capital stock appears
to contribute to the long term economic growth. It shows that the strong mobilization of labor
qualification appears in the Tunisian case.
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1. Introduction

The theoretical literature on openness - growth relation undelines the uncertain effects of
internaiond trade as development strategy for emerging counties. If new growth theories
present internationd trade as a key element in the technological spreading effect, they put
forward the role of the economic agents in the knowledge spreading process. Growth
oppotunities for the techndogical level a naion are from then on dependant on the tacit
knowledge spreading tha takes place with the openness processes.

The human capital effect on growth thus appeared like phenomena tha can be modified by
openess and internaiond trade It is not here about debating the role of internaiond trade
and openess in the development of the counties, but to concentrate on the idea tha
education-growth relationship can be modified by the improvement of the county@ insertion
into internaiond trade

The failure of theimport subditution strategy during the 1960&has involved a trade reform
both in Morocco and Tunisia. Theincreased insertion of theses econoniesin theinternaiond
division labour is characterised in the last decade by a stagnaion of the longterm funds
volumes boundto a dowing down in the traditiond patnerships This orientation to the
decrease of the foreign direct investments (FDI) is in shift with trade progression.
Technological tranders tha take place with inputimports are more uncertain, the diffuson of
the tacit knowledge beng more difficult than the ones tha take place with the FDI. The
organisation of thetechnologica transfer is from then on govened by the adequacy between
foreign technologies needs in factors and the local availabilities. This technological
acquirement is essentially dependent on the country produdivity level and upon highea
educationd qudity. Theimprovement of the efficiency level of thelocal firmsis conditioned
by educationd policies and the inditution of a nationd innovdion system (NIS) tha permit
the trade-off between the import of modean technologies or the use of more routine
technologies.

For al tha, the stake obviousess of the channds by which thelevels of openness and human
capital encourage technologica trander, notably in the case of Southern countiesis not easy
to establish. First of al, the correlation between education and growth doesn't seem universal:
the lack of homogendty in the results well underlines that the impact of the educationd
progress on countiesQeconorric development is mixed (Temple [1999). The ambivalence of
the empirical results as for the opening-growth-education relation ensues because the
existence of a postive relation between these variables is sengtive to the method of used
evaudion, to the specification of the modd, to the chosen educationd variables and is
strongly dependent on the used sample. We stress therefore the need to restrict the range of
data and we will conaentrate on the cases of Morocco and Tunisia

At the same time, few studies have andysed the impact on growth of produdivity for the
Mediterranean economes. The work achieved by Senhadji [2000] allows comparison of this
impact for several regions it demonstrates tha from 1960to 1994, the rise in total factor
produdivity (TFP) assodated to more elevated investment levels had globdly only very little
impact in the South Mediterranean counties, or even sometimes a negaive impact during the
19908 It can be explained by the fact tha these gains have been achieved in the setting of a
market tha was not in expangon and therefore the produdivity had a more important impact
on the marginsthan on the econony@ growth.



Another explanaion of the weakness of the relation results from the fact tha the used
indicators to estimate the human capital only take in accountthe quantitative progress of the
education without considering the qualitative aspect. However, if the levels of eduction,
measured in number of years, inareased, the qudity of teaching could deteriorate, reduang
then the impact of the investment in term of human capital. The issue of qudity teaching is
even more important at the time of internaiond comparisons since heterogendty is even
more important between naionsthan between individuds of a same county. Y et this element
isnot hardly taken in accountin theempirical andyses.

Therefore, it seems necessary to sum up these andyses in order to specify wha the
ambiguities are. Because the impact of eduction conditutes on a theoretica plan the
endogaisation engine of both technological spillovers endogeisation and growth, the
econonic development passes throughvariouschannds. In particular, the impact on growth
of educion seems especially to be stronge as the counties are deeply integrated in the
world econony. Human capital represents a proxy of appropration capecities of the
technology and of the produdivity improvement and the innovation output tha stays till
subordinate to the nationopenness.

Our obijective in this pgper isto test whether human capital and trade have a causal impact on
the rate of technological progress of Morocco and Tunisia. It will even more especially be
about knowing if the econonic openness of these counties can trigge an acceleration of
growth through an efficient use of the stock of human capital. Taken from a relatively near
development level on thar indgpendence following days, these econonies knew divergent
economic dynamics, so tha today the Tunisian GDP pe head is supeior on average 1.5 times
to the Moroccan one

To beter andyse the dynamics of eduction, openness policies and ther impact on the
produdivity factors growth, we are conduding macro-econonetric longterm analysis of
behaviour variables of import and export openness, education and growth. Before conduding
the tests of the causdity links tha settle between these variables, we are checking the
stationay sets to avoid GpuriousO relations that can settle between the macro-econorric
statistical sets. We approach the education variable throughthe rates of schooling as proxy of
the human capital. These rates of schooling are consdered as flows. Thisfirst set of empirical
andysis is completed by a second one integrating a decompostion of human capitd
determined according to the stock of education (by level) in an increased Solow type
produdion fundion.

2. Technological absorption in the emerging economies

Do the Maghreb counties succeed in taking advantage of their openness ? Is thar economic
openness a source of growth ? Firstly, as for wha concernstherelationship between trade and
growth, the economic openness is often presented as an important engine of growth. If
openess is suppo®d to geneate only a postive effect on econonic development, several
theoretical and empirical aspects militate in favour of a degp andysis as for the nature of the
opeaness - growth Bhuman capital relation that can settle in these economies.

The theoretical andysis doesn't always determine either smilar results as for the assodated
effects on growth of openness and human capital stock nor for the causality links tha settle
between these variables in the deermindion of a nation'swealth level.



- Luca® paterns of growth modds demondrate tha the economic impact of education
essentially concentrates on labour produdivity (Young[1991] Rebdo [1991). Theweakness
of internaiond externdities may notably confront Southen counties to hyderess
phenomena The structure and orientation of trade play an important role in the diffuson and
in the adoption of new technological know-how. The diffuson of technology is thus
contingent on thelevel of technology tha has aready been reached by the county ontheone
hand and the naure of thetechnologies to betraded on the other.

Theimpact on counties having a strongtechnologica disadvantage of a deeper integrationin
the IDL remains indderminate dueto the presence of negaive externdities boundto a bad
gpeciaisation of the econony.

- For the theoretical works that opt for Romer's paterns of growth formalisation, human
capital has more important and complex impact than its ssimple effect on labour produdivity.
Because eduaion plays an important role in the expandon of the produdive structure, it is
primordial to andyse the effects of human capital on technological development.

These modds quite often permit validaing free trade efficiency because of the openness
postively acts on technological spreading and of a direct mannea. Thus an open county,
especialy in the case where it presents an important technological gap in relation to his
neghbous, benefit of thetechnological progress of mos advanced counties throughtrade®.

Because this technological diffusonis characterised by its uniformity and its homogendty for
the counties set trade patnes, the openness will only generate this postive impact. This
naiond technological level is going to undeline the technological repercussionsto the basis
of increasing scales outputs. Openness then alows trade participaing counties to be nearer to
the Qechnological borderOand so, to put the accent on the innovaion, the creativeness and
Research & Development (R&D), the only strategy permitting the improvement of the
econonic peformances and explaining an uninterrupted pursuit onthelongterm growth pah.
Theinnovadion can aso be set in motion out of the strict setting of the R& D viatheimitations
of the manufacture processes (by reverse engineering way) or the use of the goods or
equipment incorporated technology. Even if open markets econonies cannot automatically
bendit from the supply of foreign know-how, the importation of technology from abroad
represents the surest way of ganing access to the knowledge developal in innovdive
econonies.

In this type of modds, and unde the hypohesis of local capecity adgptation of the
technologies adopted, opanness has a necessarily postive (indirect) impact on the counties
faculty to face competition and competitiveness condraints.

If these works are of a mgor contribution to andyse the causaity links beween the
technological peformances and the econonic performances, ther main limit resdes in the
fact that the innovaion is located on the Qechnological borderQ They proveto be from then
on little augicious to explain the mechanisms to the basis of the condruction of a
technological capecity in the counties which are not ob%rving revealed technological
comparative advantages.

For the sample counties, and in the absence of imitation of intermediate inpuss, the
competitive pressure on the export markets drives the firms to import some inpuss likely to
improve ther produdion processes. It indeed seems tha if the compditive pressures on
export markets drive the firms to acquire the mog compdtitive technologies abroad, then the

! The technological performances represent technologiesOset and useful information related to production
process and that can be reached by national economic agents.



applicable variables to explain growth certainly consst in theimport openness (tha pemitsto
widening the range of the inputs) but aso export openness (that trandates an assimilation of
theimported technologies).

Because on the theoretical point of view it conditutes the engine of growth and of
technological spillovers endogeaisation, human capital represents in the Southern counties
the technological appropriation capacities proxy (or even of theinnovaion proxy?). It leadsus
to consde human capital as the key element of al growth - openness relationship andysis.
This takes in account the role of human capital in the produdion, the assmilation and
management of innovaion permits passing the strict setting of the direct impact of education
on labour produdivity.

Thus the econonic openness and growth link can be andysed from the survey of a necessary
condition: to have at our disposal aminimal stock of human capital. Barro [1990]is oneof the
pioneers tha established tha for a given level of wealth, a county growth rate is postively
boundto the initial level of human capital. It thus agrees to determine the doorstep from
which human capita islikely to permit an appropriation of thetechnology incorporated in the
imported goods If the educationd development can encourage the econonic modernization
while making new techniques emerge, new firms, or new activities, these effects will be
especially even stronge than the number of qudified people will have reached acritical size®.
If the strengths of technical progress and the evolutions of the produdive structures don't
develop themselves in an interactive manna, countries can then know important unbdances
situaionsof inbdance.

Two stages in the conditution of this stock appear as reflecting mechanisms of creation of
different knowledge

a) Indeed, in order to obtain a globd factors productivity growth, imported techndogies mugt
be incorporated in the produdion processes. It is about key Chandled technologiesQ It has
been set in motion in many developing counties from the sixties and led to import
subditution policies. This incorporation can only be achieved if the county has a relatively
qudified human capital stock. It requires indeed a certain knowledge and know-how of
technology absorption capecities by human capital and organisationd capecities.

b) Another further stage can be consdered. It is added to the constitution of a minimal stock
of human capital. On this basis, counties enterprises are capable to andyse and to
decompose the imported technologies and to develop by an effect of imitation and
trangpostion the related activities taking suppot on the imported technology (it alows the
importing county to look up the fundanental R&D but not on processes of research and
incremental innovaions.

It suppogs a supeaior level of human capital qudification to the first stage the acquired
cognitive and organisationd capecities at the initial processes time mug be of a sufficient
level for technological trangostions In other words the objective is to geneate
informationd externdities.

2 Innovation is meant to be the incremental one i.e. the marginal improvements of existing technical processes
according to adiscreet process.

% In their survey of the education role in the development of the European productive structure, Anderson &
Bowman [1976] sustain that the agglomeration effects cannot be grasped regardless of the productive structure.



From then on, the impact on growth of openness is especially raised since both stages
described aboveare developdl in thedifferent countries.

The empirical studies tha try to identify the existence of innovaive internaiond spillovers
identify a postive and meaningful relation beween total factor produdivity growth and
openess. For al tha, the developing counties capacity to pull substantial advantages of the
R&D putin work by Northern counties is not clearly established from a statistical point of
view. The reasons for which trade promotion generates produdivity gans via this channd
remain yet very uncertain®.

To the macroeconomic level, the different tests show tha the results depend on the used
sample. Thus numerous empirical studies affirm that the weakness or even the absence of
relation between education and growth in some counties is dueto a bad use of the gradude
workers. One of the arguments developed by Pritchett [1996]is tha if a developing county
doesn't sufficiently modify its produdive structure to be able to integrate the most qudified
workers, then eductiond outputis going to strongly decrease. For Temple [1999, oneof the
explanaionsonecan bring to this situaion stays boundto the heterogenety relation between
human capital and growth. It isindead difficult to think tha we can face the same eduction
impact in al counties. It pamits the explainaion of why the cross-county tests are strongly
dependent on the sampling or why the pand andysistry to take the countries specificity more
into account

We attempt for our pat to clarify the debae while examining in wha measure the available
temporal information for Morocco and Tunisia contributes to andyse trade openness policies
and education on growth processes. Firstly, we andyse openness and growth linked togeher
with the different rates of schooling by level of the available human capital in these
econonies. Secondly, we refine this relation through a better approximation of the active
popuktion by a qualification degree. These two sets of empirical tests permit verification of
thetwo stages of the previoudy definite condition.

3. Growth, human capital and openness relations in Morocco and Tunisia

The smultanaty of the variables toudhing to growth requires a meticulous andysis of
causality to put in evidence the technological changes effects at the macro-econonic level.
Therefore, and in accordance with the theoretical mechanisms relating the human capital role
in the absorption of the internaiond knowledge externdities, it seems applicable to analyse
themanne with which this human capital interacts with trade openness.

It is therefore about clarifying the debae while examining in wha measure the available
tempora information for Morocco [1960200] and Tunisia[19642001] pemitsto verify the
contribution on growth of trade openness and education policies’. We place the human capital

role to the heart of the mechanism while andysing its impact on growth and the manne with
which it interacts with these economiesOopenness. To this effect, the econonetric equaions

* See Harrison [1996], Edward [1998] for an exhaustive review of the literature on this point. For Islam [1995],
Caselli & al. [1996] and BerthZZmy & al. [1997], one of the main critic is about the weakness of the cross
section analyses in the representation of the dynamic phenomena. The positive results that are reported in the
cross-country growth regressions sometimes have few significance or, more freguently, become of weak
negative significance.

® The choice of the periods is dictated by the data availability. The relative data to enrolment rates come from the
UNESCO directories. Those relative to GDP, exports and imports derive from the International Financial
Statistics/ IMF database.



tha puts in relation GDP, human capital and trade openness are going to be tested. The
objective is to verify the short and longterm Grange causaity relations beween these
variables. Theresults are obtained thanksto three different methodobgies. the causality tests,
the cointegration tests and the estimated correction modd.

a) The variables

Theused variables used are thefollowing ones:
- LGDP: GDPinlog.
- LOPENX: Exportsopenessinlog (X/PIB).
- LOPENM: Imports openessin log (M/PIB).
- LSCOL: Globd schooling rate of the popuation in ageto be schooled (in log).
-LSCOL1: Primary schoolingrateinlog.
-LSCOL2: Seconday schoolingratein log.
-LSCOL3: Highdegree schoolingratein log.

The macro-econonetric andysis of openness and education in Morocco and in Tunisia first
proceeds by the propeties specification of the tempora sets used. This previous statistical
treatment is done before any formalisation of the inter-temporal adjusments and the
determinaion of the GDP growth evolutionin relaion to longterm variables.

To this effect, we condud the sets stationay survey. The integration order is going to allow
us to give account of the variables stationay levels. This first stage is going to pemit
estimating cointegrated relationsin the same way on variables order. These works permit, ina
second time, while integrating the specification of cointegrated relations studying causaity
links between the variables throughthe determinaion of Error Correction Modd.

b) Stationary sets survey

The macroecononic sets generally integrate stochastic tendendes (HzZnin [1989] Levasseur
& Serranito [1996). However, the presence of unit roots or random walks in the
macroeconomnic variables make inopeative the traditiond tools of evaluaion based on the
permanence of the variance. All econonetric survey of the auto-regressive detection
processes becomes a previous We test the existence of unit roots in daa. These tests appear
more suitable than theauto correlationstests to study the stationay of thetemporal sets used.
We will first use the test put to the point by Dickey-Fuller [1979]in its initial version, DF,
and its increased version, ADF (correcting the problems of auto correlations errors). We
present the results of the tests as consdering an optima lag deermined usng Schwartz
Information Criteria (SIC)°.

The descendd tests are consgned in table 1 of the annex. They show, while comparing the
calculated values of the statistical F to the critical value in the doorstep of 1% corresponding
to anumbe of T observations(equd to 42in the Moroccan case and 38in the Tunisian case),
tha the hypotesis of uselessness of the unit rootis not rejected since no integrated process of
order O follows the considered variables. The set not being stationay, we conduded the first
differentiation and achieved the same test on the new set. The results of these tests show tha
the hypohesis of uselessness of the unit root is now rejected and therefore al differentiated
sets proveto be stationay.

® The use of AIC criteriadoes not modify our results.



These stationay tests therefore allow keeping the set of the variables for possible cointegrated
relations

¢) Survey of the cointegrated relations

Having integrated variables of the first order, it is about identifying long term relations
bdance from the evaluaion of cointegrate relations binding the GDP growth rate to the
opeaness and education variables. We apply the Johansen cointegration method[1991,1995]
This opeaation entails a dwindling of information on the longterm relations binding these
variables. While udng the Grange representation theorem for the set of the variables
integrated of order 1 and cointegrated between them, it is possible to remedy this problem by
ECM of the GDP growth in Morocco and in Tunisia Thus it agrees to determine the
existence of cointegrated relationsbeween the variables tha are the testimony of alongterm
bdance between the different economic variables.

On the retained periods [196G2001] for Morocco and [19642001] for Tunisia, the tests
undeline the existence of a certain number of cointegrated relations The results of Johahsen
cointegration tests on the variables, the GDP logaithm, the logaithm of openness feared by
thereport of imports and exports to the GDP and the logaithm of the popuktionin ageto be
schooled are consgneal in tables 2 to 5 in annex. The application of cointegration method
permits insuring tha our variables, expressed in yearly log-linearised daa well verify the
same order of integration.

First of al there exist long term relationsbetween the human capital (measured by the proxy
of rate of globd schooling of the popuktion in age to be schooled), the opening and the
growth (cf. table 2). This result is fundanental and confirm the results of theoretical and
empiric studies according to which the educationis a major explanatory factor of growth.

While usng the Grange representation theorem for the set of the variables integrated of order
1, and cointegrated beween them, this initial result is going to alow evaudions of the
causlity Grange relations These condtions alow introduang the error term of the
cointegrated relationsand to identify, therefore, the error correction modds (MCE)’. For tha,
human capital is decomposed according to the levels of primary, seconday and supeior
educion. The undelying idea to this decomposition is to know wha is the human capital
tha seems the mog adequée to the econonic growth.

- The relative results of the primary human capital conggned in table 3 only indicate one
cointegration relation in the Moroccan case as usng thetest of the maximum likelihoodvalue
and three relationsin the Tunisian case whatever is the adopted test. According to table 6, the
lag error term is meaningful for the set of the regressionswhich implies the existence of long
term relationsin any case. TheF Tests, in the case of Morocco, onthefirst lag differences on
every variable show tha imports and exports openness and the primary human capital cause
the GDP to the Grange sense. On the othe hand, in the Tunisian case, no causdlity relationis
made evident.

This result demondrates that human capital plays an important role in these economes and
confirms those already putin inscription for other emerging econonies.

" The specificity of these models relates to the determination of a diagram of dynamic adjustment of an
economic variable to atarget or long-term balanced value (Maurel [1989]).



- The relative results of the seconday level human capital (table 4) show a growth
differentiated impact since three cointegrated relationsexist in the Tunisian case and two in
the Moroccan one In the case of Tunisig, this result is confirmed what is by thetrace test that
the maximum likelihood estimator. The results of table 7 indicate tha the seconday type
human capital doesn't have a growth and openness impact (and vice versa) in the case of
Morocco. On the othe hand, the imports, the exports and the human capital cause to the
Grangea sense the Tunisian growth.

This result seems to undeline tha growth is more sengtive to seconday level human capital
investment, at least in Tunisia. This kind of result is expected from the moment where the
primary schoolingrateis close to 100%in this country.

- Therelative results of the third degree human capital consggned in table 5 indicate tha this
pog-seconday education level seems also to play a differentiated role in these econonies.
The results show the existence of three long term relationsin Tunisia and a unique one for
Morocco. In both cases, the Table 8 indicates few short term causality relationsbeween GDP
growth and openness (safe to consder the error term in the Moroccan case).

With similar openness economic policies (implementation of the Structural Adjugment
Program unde the aegis of the IMF), it seems that the inheent differences to the educationd
policies in Morocco and in Tunisia play an important role in the differentiated growth levels
obtained.

The issued results of the cointegrated relations beween GDP growth rate, openness and
schooling rates allow to get thelongterm equaionsfor both economes. The estimated errors
correction modds (ECM) are thefollowing ones:

In the Moroccan case:

: LogPIB = -2.270 + 0.651 LogX + 0.001 LogM + 1.799 LogTxScol
: LogPIB = 3.585 + 0.382 LogX + 0.121 LogM + 0.438 LogTxScol3
: LogPIB =2.682 + 0.637 LogX + 0.539 LogM + 0.557 LogTxScol2
: LogPIB = 0.442 + 0.915 LogX + 0.794 LogM + 0.967 LogTxScoll

~

o

¥ NeKse!

In theTunisian case:

C’; : LogPIB = -8.495 - 0.060 LogX - 0.126 LogM + 4.263 LogTxScol
C’»>: LogPIB = 6.335 + 0.624 LogX - 0.779 LogM + 1.313 LogTxScol3
C’3:LogPIB =-1.785-0.143 LogX - 0.299 LogM + 2.554 LogTxScol2
C’y: LogPIB =-23.287 + 2.205 LogX - 1.059 LogM + 7.518 LogTxScoll

Theresults of thelong term equaionsdemondrate a postive and meaningful effect of trade
on the Moroccan econonic development. These results indicate the existence of a longterm
relation between the GDP, openness (to exports and to imports) and the human capital stock.
This result is robug since it is confirmed whatever is the openness variable taken. It is aso
observed with the human capital stock variables set differentiated according to theeducationd
degrees.
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The introdudion of the schooling variable shows tha the impact on growth of openness is
differentiated according to the variousinstruction levels took into account It also shows tha
imports and exports opanness mobilize a different human capital stock.

For both counties, it is the least qudified human capita stocks tha beter contribute to
growth.

This result seems in adequacy with the analysis of the educationd system and the working of
the labour market. Indeed, the disconnection between the job market and the educationd
spheae is genuine so tha the graduaes of the last degrees are unable to fit into the labour
market.

Thelongterm evolution of the Imports variable and of the Schooling rate variable is different
in thetwo counties. In the case of Morocco, these two variables positively play on the GDP
growth whereas theimports negaively act on Tunisian growth whaever is the schooling rate
to which this variable is assodated.

It therefore seems that, on the long term, Morocco takes advantage of the informationd
externdities as imports produce-joint. This county knew how to develop an appropriation
capecity of theimported technologies. Althoughhaving bet on a volontarist schooling policy,
it appears tha Tunisia makes arelatively lower profit of thetechnological externdities bound
to theimports.

4. Growth, human capital qualification level and trade openness relations in Morocco
and in Tunisia

In the endogenousgrowth theories, the human capital concept can embody multiple facets. It
isfeared by turnslike being the R& D, the acquired capital throughthe convenient training but
aso as the more genea capita acquired through the eduction system. In the case of
Morocco and Tunisia, the previousresults allow specifying a postive impact of human capital
apriori differentiated according to the qudification level. This differentiation according to the
qudification levels can proveto be patentially oneof thedriving forces of the growth.

The object of this section is to show tha the fragilities of the education-growth relation
doesn't come from the education itself, but rather of the tie that settle between the eduction
system and the economic system: the human capital nonrationd use. It can be attributed to
two origins a bad distribution of education within the popuktion or a bad allowance of
skilled labourwithin the produdive system.

Theimpact of the educationd distribution within the popuktion has been raised by the work
of Lopez & a. [1998. Numerous empirical studies use the schooling rate or the means of
eductiond years as human capital variables without taking into account distribution by
educiond level within the popuktion. Pritchett [1996] establishes tha one can not directly
estimate human capital educationd variables. There is no reason to bdieve tha oneyear of
education generates a unit of human capital®.

8 An dternative solution to fully measure the education investment effects would be by integrating the schooling
rates variables with a 15 to 20 years lag to be able to measure the profits of the long-term education. We do not
keep this solution into consideration because it will lead to a reduction of data.
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Thus to refine the results of the previous section on the openness-growth-human capital
relation, a decompostior® of this capital throughthe qudification of the active popuktion is
proposd in order to grasp the interaction on growth between human capital and openness.
The data used relative to the active popuktion and its studies level structure and diplomas
cove the[19762001] period (cf. framed data sources).

a) Theprodudionfundion specification

We use aneodassical produdion fundion of increased Solow type™ while usng several daa
sources. This produdionfundionis of following shagpe

Y, = AitK‘;LﬁitHLuit [1]

- I,t denote county and time period,

- Y istherea income,

- A is the condant term and is interpreted as the measure of the Qhon integrated
technological changerateQ i.e. the economic growth non-boundto the growth of the
variables representing the explicit technologica inputs,

- K isthephyscal capita stock,

- L isthenumber of workers,

- H isthehuman capital stock,

- uisan error term,

- o,,,y, arethetechnology parameters to estimate.

We obtain by thelog-linearization of thefundion:

Y =Yy * ockt + ﬁlt +6ht +uy [2]
with  y; =log Yy, ay = log Ay ; ky = log Ky ;
lt =L0g Lt t ht =L0g Ht

If y =a + bz
Yy = ay +O{kt +/3)lt + (a + bZt) ht +I/lt
Yy = ay +O{kt+/3)lt + a ht + bZt ht +I/lt

with

z; = log (X/PIB);
z, = log (M/PIB).

® This decomposition permits a finer analysis of the human capital in terms of stock in spite of information
dwindle as regards length (some educational investments will never turn into human capital stock growth).
10 See Mankiw, Romer & Weil [1992].
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We thus linearize the evolution of the variables so the interpretation of the coeficients
assodated to these variables will be more comfortable™.

The relative evaluations to the total active popuation are about the Gecononically active
popuktionO In our evaluaions the variable L is measured by the economically active
popuktionto thelLO sense. It indudes all gender people aged of more than 15 years and tha
provide, during one specified reference peiod, the necessary labour for the goods and
services produdion.

We set the hypohesis tha the qudification of the active popuktion is primordial to the
capecity building for technology assimilation through tradein intermediate inputs.

It indeed seems tha the absorption of the embodied technology in traded intermediate inputs
for the Southern counties is confronted to a human capital threshold effect. The human
capital stock at thedisposal of an econony can proveto be a determining lever to the growth
trgectory change The structure of qudification of the active popuktion can prove to be an
indicator of the endogaisation capecity of the embodied technology. To measure it, the
human capital variable mug reflect the capecity of the active popuktion to absorb the
technological knowledge The education stock seems an applicable GproxyO We are inpired
by PsacharopoubsOworks [1993]to congruct a human capital proxy determined according to
theeducation stock. This capital variable especially seems applicable to agoodaccountof the
assimilation capeacity for the embodied technology. We thus can take into consideration the
fact tha an imitation capecity building in the Southern counties to a human capital threshold.

Theidea is to determine a proxy of human capital stock that permits to seize the adopton
capecities for foreign technology. This qudification variable permits to assmilate the
acquired technology.

H = 1 lithit [3]

H is like a proxy of the loca endogeousinnovaion. We propoe a measure of the human
capital stock while based on the works of Barro & Lee [1993] and on the indicator of
Benhabib & Spiegd [1994] and on the methodobgy of Arriagada & Psachaopoulbs[1986]
This human capita stock is expressed as follows:

B H; isthe synthetic index of the educationd duration for the active popuktion. The

school levelsindexed by i andtheyears by t.
B |; is the propottion of active popukbtion having reached the school level i at thet

period.
B The level-headedness hj affected to |j correspondsto the cumulative lengths
(expressed in years) of the corresponding school level achieved.

' A major inconvenience associated to a Cobb-Douglas production function is that the production factors are
considered to be substitutes to each other. However, this hypothesis has been discussed, notably with regard to
the complementarity between capital and qualified work. The translog production function widens the current
hypotheses of the traditional Cobb-Douglas production function. It does not impose a stationary substitution
flexibility between the production factors and due to this fact, capital and labour can imperfectly be substituted
to each other or even be complementary.

12} consists of theilliterate and of people having benefitted from a complete or incomplete primary schooling,
those having benefitted from a complete or incomplete secondary schooling, those having frequented an
establishment of higher education.
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This human capital stock formulation is more appropriated than the othe indicators
developpel in the literature. These indicators are foundel on the presumption of a postive
correlation between the school fluxes and the human capital stock.

b) Variables description and results

Two variables of openness are kept:
- avariable of exports rate openness: OPENX = X/PIB,;
- avariable of imports rate openness:. OPENM = M/PIB.

We test the hypothesis according to which the parameter characterizing the effect of the
human capital on the growth is fundion of thetrade openness. This effect is measured by the
introdudion in the regression of an interactive term, in this case the crossing variable of
Human Capital multiplied by the degree of exports and imports openness (Hi.OPENX and
Hi.OPENM)®,

This proxy represents the technological spread direct effect. Thus the effect of catching-up
not only dependson the human capital proxy to dispostion of the econony but also of the
degree of the opening of the econony. This interactive variable gives simultaneoudy account
of the attributable technological accumulation improvement to the improvement of the
educion and the opening. This indicator permits to grasp a possible redlocation of the
humen capital dueto the trade moreover and to the opening (BerthAZmy & al. [1997).

Tables 9 and 10 of theannex drive to the following results. In both cases, the evaluaion of an
increased Solow type produdion fundion in which the index of human capital input is
decomposed according to the level of qudification gives the robug results that confirm the
macro-econonetric andyses on growth of openness and educiond policies behaviour
through the cointegrated relations method (section 3). The human capital variable exerts a
postive effect over growth that whatever it is defined throughschooling rate or human capital
stock. However the significance of the impacts are differentiated according to the landal
openness modetackled and the human capital grasped.

bl Analysis of the human capital-exports openness combination™ (see Tables 9 and 11 of the
annex)

- Case of Morocco: the combination human capital/exports openness indicates tha the exports
opeaness has globdly a negaive impact on growth whaever the level of qudification of the
human capital is. This result has a tendency to indicate that the human capital is not adgpted
to alow an evolution of the parts of export markets via a postioning on ggpscarriers.

- Case of Tunisia alongthe[19761988] peaiod the exports openness impact measured by the
human capital-openness combination is a lot more important than to Morocco since it
mobilizes the human capital having an intermediate qudification degree. The exports
openess has a negaive impact on growth rate for weak and elevated qudifications levels.

3 H1 is the part of the active population having benefitted from a complete or incomplete primary schooling,
H2, the part of the active population having benefitted of a complete or incomplete secondary schooling, H3, the
part of the active population having benefitted a complete or incomplete formation in an establishment of higher
education.

4 Firstly the test using Durbin-Watson statistics test is asymptotically close to 0 in the Tunisian case (and
contrary to Morocco) what can let foretell that the disruptions follow a random walk. To avoid problems bound
to the existence of "spurious regressions’ in the sense of Granger and Newbold [1974], we thereafter proceed to
an analysis of the residual auto regressive correlation that allows us to determine two sub-periods: [1976-1988]
and [1989-2001]. Theretained specification is thus only adapted to the sub-periods.
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For the period between [19892001 the supeior human capital is the onewhich is the more
mobilized in the growth process.

These results can notably be explained by evolutionsin the exports composition within both
econonies:

- if the Tunisan as well as Moroccan exports stay intengve in low qudified labour and to
weak added value the orientation of thar speciaization in the manufacturer sector appears to
be more marked in the Tunisian case tha observes a redudion on behdf of the energizing
exports and the mining produds to the profit of manufactured produds.

- theexports diversification, which isfaster in Tunisia, allows this county to increase its parts
of market, notably in its trade with the European union. The sectoria reallocationsfollowing
a beter insertion in the IDL seem undelying to the promotion of a more important training
effect.

These results reinforce therefore those shown in section 3, i.e. the naure of thelabourthat is
more solicited throughthe exports is more qudified in Tunisia than in Morocco. This result
can find an explanation in the fact that the essential of the Moroccan exports growth rests on
the downdream of the export pahs whereas Tunisia has tried an upward pah within the
manufactured activities toward produdionswhere theadded valueis better remuneaated.

b2 Analysis of the combination human capital-imports openness (cf. tables 10 and 12 of the
annex).

- Case of Morocco: the human capital of weak and intermediate level combined to imports
openness variable has a statistically meaningful negaive effect (to 15%) on growth. On the
other hand, the effect on growth of human capital of an elevated qudification level is not
statistically verified. These results can appear contradictory with those foundin section 3.
Neverthdess, the major weight of the primary produds in thetotal of theimportsisaposible
explanaion of this situaion.

- Case of Tunisia: the crossing variable (Hi.OPENM) mug be studied on the two sub-periods
[19761988] and [19892001] The results indicate tha the impact on growth level of
intermediate human capital is meaningful for the first sub-period. During the second unde
period, it is the supaior human capital tha has a meaningful impact on growth level. On the
[19762001] peiod, the absence of the role of primary level human capital is confirmed.
These results therefore reinforce those obtained in section 3 relating to the mobilization of the
mog qudified active popuktion.

Thus these tests donefrom stocks variables bring to vary the impact of the human capital
investment in both economies. It globdly comes out tha, in the case of Morocco and Tunisia,
the available human capital isin the structura inability to exploit the embodied informationd
externdities. In othe words the local capacities, as revealed by the embodied knowledge
externdities in the human capital stock, do not pemit taking any advantage of opennessin the
view of growth acceleration.
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5. Conclusion

The educationd policy plays an important role in explaining the divergence in terms of
growth between the Moroccan and Tunisian econamies.

All the regressions show tha the human capital variable meaningfully contributes to the
econonic growth process (with the exception of the primary human capital in Tunisia tha
negaively weighson the GDP growth). According to the levels of eduction this impact is
however differentiated. So, the Moroccan growth is only truly senstive to the primary
eduction. In Tunisia, it is the seconday and supeior eduction tha mog efficiently
contributes to the growth.

In the same way to this direct impact on growth of human capital, we introduced in a second
time an andysis in terms of interaction of the trade openness and the human capital on the
growth. 1t@ evident from this second andysis that human capital continues to play a non
negligible role in the process of growth but its efficiency remainsinaufficient to pull profit of
a stronge manna of the economic effects bound to the opening (appropriation of the
technological spillovers).

It has been shown tha an educationd policy is even more efficient in growth terms that its
diffuson is relatively egditarian within the popuktion and tha the county comes with its
educiond policy a modenisation of its produdive activity. It is thusabout integrating the
mog qudified people in the jobswhich more act on the economic dynanics.

However it proves to betha numerousdistortionsto the educationd spheae level exist as well
asin Morocco and Tunisia. These distortions explain the weakness of the relation opening -
educion - growth in this kind of economes. Thus when the variable of human capital is
refined, it appears tha the only econonic opannessis not sufficient to place the mechanisms
of technological spread in the core of the positive externd effects that cause growth: it neither
permit replacing the lack of dynamism of the loca activities of produdion and imitation nor
to fulfill to the structural inability of this kind of economies to exploit the informationd
externdities boundto the opening.

Thus these econoniesOstock of humen capital seems to be a brake to the informationd

externdities endoganisation and therefore presents itself like a doorstep to the backing of the
capecities absorption technology.
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7 Annexes

Table 1. Augmented Dickey-Fuller unit root tests results (DF et DFA)

Optimum lag ADF Test ADF
(SIC) Z-tests
Levels
LPIB 1 -1,553 -0,499
LOPENX 0 -1,304 -1,151
M LOPENM 0 -1,064 -1,840
LOPEN 0 -1,183 -1,072
o LSCOL 0 -1,586 -1,604
R LSCOL1 3 -1,231 -5,009
LSCOL2 0 -2,084 2,961
R LSCOL3 7 -2,442 5,499
o 1st differences
[JLPIB 0 -6,481xkx -40,886*+*
C [JLOPENX 0 -6,57 2%k -41,817wk*
o [JLOPENM 0 6,853 -42,817wk*
[JLSCOL 0 6,834k -44,21 Prex
[JLSCOL1 4 -3,463%* 160,434
[1LSCOL2 0 -5,64GF* -36,81 4w
[1LSCOL3 6 -4,324r0x 9,573k
Levels
LPIB 0 -0,586 -0,148
T LOPENX 1 -2,265 -12,030
U LOPENM 1 -1,471 -5,524
LSCOL 0 -2,393 -1,121
N LSCOL1 0 -0,291 -0,417
I LSCOL2 0 -8,536 -2,461
LSCOL3 2 -0,400 -0,396
I 1st differences
S [JLPIB 9 -1,953 0k 40,332%+%
[JLOPENX 0 -4,638*+* -28,65 1wk
I [JLOPENM 0 -4,969++* -31,458%¢*
A [1LSCOL 0 -6,3540x -40,783%k*
[JLSCOL1 0 8,159 -50,918%F*
[JLSCOL2 0 3,457k -15,970%%*
[1LSCOL3 0 -41,670%* -29,168%+*

*** significance at 1 %
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Table 2. Growth, openness and rate enrolment relationships

Hypothesis r=0 rs1 rs2
trace90 90.72** 35.60%* 17.27
MOROCCO A0 55.12F | 18.33% | 12.87+
Eigenvalues 0.812 0.426 0.323
Hypothesis r=0 rs1 rs2
N paceo0 80.34** 48.11%* 23.67%*
TUNISIA Moo 32245 | 2444 | 1573
Eigenvalues 0.562 0.466 0.332
r is the number of cointegrating vectors under the null hypothesis
** significance at 10%
Table 3. Growth, openness and primary rate enrolment relationships
Hypothesis r=0 rs1 rs2
Msaces0 40.20 16.93 6.03
MOROCCO 5y
max90 23.28%* 10.89 6.03
Eigenvalues
Hypothesis r=0 rs1 rs2
Mace00 86.72:%* 50.73%* | 21.78%*
TUNISIA 00 35.00% | 28.95% | 12.87%
Eigenvalues 0.603 0.524 0.281
r is the number of cointegrating vectors under the null hypothesis
** significance at 10%
Table 4. Growth, openness and secondary rate enrolment
Hypothesis r=0 rs1 rs2
Mrace9n 8291 | 36.02¢ | 1507
MOROCCO n
'max90 46.89%* 20.95%* 10.90**
Eigenvalues 0.759 0.470 0.281
Hypothesis r=0 rs1 rs2
Maceon 80.34** 48171+ 23.67%*
TUNISIA 5y
'max90 32,24 24.44*% 15.73%*
Eigenvalues 0.562 0.466 0.332
r is the number of cointegrating vectors under the null hypothesis
** significance at 10%
Table 5. Growth, openness and superior rate enrolment
Hypothesis r=0 rs1 rs2
MOROCCO Mrace0 65,76+ 29,31 14,06
Maxo0 36,45% | 1525% | 925
Eigenvalues 0.669 0.370 0.244
Hypothesis r=0 rs1 rs2
TUNISIA Maceon 112.18** 62.79%* 28.48**
a9 4939+ | 34310 | 21.60%*
Eigenvalues 0.718 0.585 0.425
r is the number of cointegrating vectors under the null hypothesis
** significatif a 10%
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Table 6. Primary rate enrolment in Morocco and in Tunisia.

Regressions | Endogenous Ct-1 | FLPIB | FLExports | FLImports | FLH1 F1 F2 F3
Variables
" | C1PIB [2010241] [0.002] [0.72] [0.58] [0.23] [0.04] [0.03] [0.03]
(}z )  LOPENX [(())%(())27] [0.11] [0.58] [0.97) [0.38] [0.19] [0.16] [0.020]
(8 5  LOPENM [101 066(]) [0.62] [0.68] [0.64] [0.28] [0.38] [0.39] [0.30]
g 4 S1Scoll [g;z)(l)] [0.26] [0.99] [0.98] [0.18] [0.79] [0.81] [0.28]
. 5 C1PIB [(1)3;12] [0.430] [0.197) [0.479) [0.015 [0.094] [0.125] [0.02]
Ilj 6  LOPENX [géé(z)] [0.004] [0.086] [0.407) [0.204] [0.065] [0.149] [0.248]
é -  LOPENM [(())17)182) [0.004] [0.634] [0.241) [0.823] [0.600] [0.243] [0.871]
i g S1Scoll [gigzﬂ [0.145] [0.379] [0.528] [0.023] [0.441) [0.469] [0.045]
The p-values are in square brackets. HI : primary rate enrolment. The optimal lag is determined using SIC and is equal to 3 in each
equation.

Table 7. Secondary rate enrolment in Morocco and Tunisia.

Regressions ngl‘),gi?‘)”s Ct-1 FLPIB | FLExports | FLImports | FLH2 i F F3
ariables
-0.624 [0.48] [0.98] [0.97] [0.72] | [0.98] [0.97] [0.15]
M 1 U LPIB [0.675]
0 - -0.05 [0.91] [0.96] [0.61] [037] | [0.94] [0.49] [0.06]
R 2 JLOPENX | (0,943
¢ - 1.790 [0.55] [0.79] [0.57] [0.83] | [0.80] [0.72] [0.60]
C 3 JLOPENM | (0354
C 0.597 [0.80] [0.91] [0.78] [059] | [0.95] [0.89] [0.63]
O 4 [JLScol2 [0.767]
i -0.020 [0.765] [0.024] [0.005] [0.000] | [0.04] [0.011] [0.000]
T 5 ULPIB [0.871]
U - -0.009 [0.005] [0.21] [0.40] [0.90] | [0.32] [0.56] [0.96]
N 6 JLOPENX | (g o4
I - 0.038 [0.003] [0.34] [0.12] 081 | [0.49] [0.20] [0.90]
S 7 JLOPENM | [7g0)
I 0.819 [0.62] [0.004] [0.008] [0.000]* | [0.01] [0.002] | [0-000]%
A 8 [11LScol2 [0.026]

* Frrxscoiz = 0-00000005 ; ** F = 0.00000000. The p-values are in square brackets. H2 : secondary rate enrolment. The

optimal lag is determined using SIC and is equal to 3 in each equation.

Table 8. Superior rate enrolment in Morocco and Tunisia.

Regressions hsi‘:li?;m Ct-1 | FLPIB | FLExports | FLImports | FLH3 Fy F F3
" | L LPIB [(?6(’72?] [0.87] [0.98] [0.98] [0.35] 097 | [098 | [023]
N ) LOPENX [(1)22;] [0.20] [0.08] [0.96] [0.56] (005 | [0.06 | [0.04
p 5 LOPENM [é;(if] [0.98] [0.93] [0.69] [0.21] 065 | [048 | [031]
< . - LScol3 [(:’2“77’% [0.99] [0.98] [0.95] [0.36] 079 | [081 | [048]
- 5 L LPIB [éziig] (0509 | [0.947] [0.770] 0457 | 10939 | [0.857] | [0.613]
g . LOPENX [(?(}jj’] o1 | [0.015 [0.535] [0.003] (002 | [0.602] | [0.007]
é . LOPENM [(?1“21;] [0.000] | [0.147] [0.616] [0.0000 | 0072] | [0.398] | [0.001]
N g - LScol3 [}):}ffg] [0.620] | [0.958] [0.814] 0424 | 0977 | [0.912] | [0.534)

The p-values are in square brackets. H3 : superior rate enrolment. The optimal lag is determined using SIC and is equal to 3 in each
equation.
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Table 9. Exports openness, human capital and growth [1976E2001])

MOROCCO
i=1 i=2 i=3
c 2,021 1,075 2,211
(7,116) (6,102) (8,165)
X 0,117 0,093 0,001
2,057) (1,621)a (1,646)
L 0,852##% 0,908*#* 0,882#%*
(5,541) (5,615) (5,291)
i 0,152 0,908 0,060
(1,557)a (1,440)a (1,119)
. -0,118 -0,180 -0,025
Hi.OPENX (-0,602) (-1,140) (-0,200)
Standard deviation 0,036 0,037 0,040
Adjusted R2 0,978 0,977 0,973
Fisher 269,249%%* 258,967%* 216,2200%%
D-W 1,087 1,849 1,866
Significance : *** at 1%, ** at 5%, *at 10%, a at 15%
Table 10. Imports opennes, human capital and growth [1976E2001]
MOROCCO
i=1 i=2 i=3
c 1,996 2,069 2,276
(11,186) (9,564) (8,202)
X 0,133 0,105% 0,112¢
(2,743) 2,128) (1.877)
L 0,837#%% 0,839#k 0,815%#*
(6,420) (6,162) (4,463)
Hi 0,147 0,170% 0,085+
2,293) (2,235) (2,210)
. 20,204% 0,189 0,047
Hi.OPENM (1,998) (2,271)* (0,857)
Standard deviation 0,033 0,034 0,040
Adjusted R? 0,981 0,81 0,974
Fisher 318,155+ 306,793+ 223,886%%*
D-W 1,709029 1,644374 1,932

Significance : *** at 1%, ** at 5%, *at 10%, a at 15%
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Table 11. Exports openness, human capital and growth ([1976-1988] and [1989-2001])

TUNISIA
i=1 i=2 i=3
1976 - 1988
C 1.817 1.995 1.561
(0.184) (0.4306) (0.46)
K 0.098#* 0,14 15k 0.116%%*
(0.041) (0.037) (0.43)
L 1,070 0,890+ 0,109%#%
(0.169) (0.267) (0.227)
Hi -0.104 0,32 -0.042
(0.148) (0.103) (0.084)
. 0.060 0,061%* -0,029%
Hi.OPENX (0.079) (0.036) (0,16)
Standard deviation 0.019 0,021 0,021
Adjusted R? 0.985 0,983 0,981
Fisher 199.497+%x 170,232 158.834%x
D-wW 2.068 2,046 2.122
1989 - 2001
c 1.083 2.283 2.166
(0.237) (0.662) (0.851)
K 0.148%#* 0.167#+* 0.059
(0.029) (0.030) (0.061)
L 1.37 3%k 0.661%* 1,119
(0.161) (0.325) (0.405)
Hi -0.337%k* 0.171* 0.243%k%
(0.133) (0.122) (0.059)
. -0.066 -0.022 0.056
Hi.OPENX (0.081) (0.039) (0.043)
Standard deviation 0.016 0.019 0.015
Adjusted R? 0.993 0.988 0.993
Fisher 378.396%** 278.01%+% 456.525%%*
D-wW 1.873 1.553 2.19

Significance : *** at 1%, ** at 5%, *at 10%, a at 15%
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Table 12. Imports openness, human capital and growth ([1976 £1988] and [1989E2001])

TUNISIA
i=1 i=2 i=3
1976 — 1988

c 1.817 1.941 1.644
(0.184) (0.333) (0.35)

K 0.098*** 0,127%%% 0.128*%
(0.041) (0.031) (0.035)

L 1.070%k* 0,92%+% 1.01 5%k
(0.169) (0.212) (0.187)
Hi -0.104 0,179k -0.071
(0.148) (0.077) (0.053)

. 0.06 0,492 -0.025%#*
Hi.OPENX (0.079) (0.199) (0.013)
Standard deviation 0.019 0,018 0.020
Adjusted R? 0.985 0,987 0.985

Fisher 199.497+%x 220.561%%* 209.81 5%k
D-wW 2.069 2,127 2.067
1989 — 2001

c 2.073 2.511 1.831
(1.309) (0.732) (0.874)

K 0.383%+% 0.134%%% 0.036%**
(0.146) (0.043) (0.05)

L 0.566 0.621* 1.319kx
(0.889) (0.394) (0.415)
Hi -0.956%* 0.215* 0.24*
(0.465) (0.135) (0.054)
. 0.257 0.175 0.059
Hi.OPENX (0.283) (0.186) (0.035)
Standard deviation 0.012 0.021 0.014
Adjusted R? 0.991 0.985 0.994

Fisher 214.637%%* 248.58%+* 507.907+*

D-wW 1.576 1.865 2.198

Significance : *** at 1%, ** at 5%, * at 10%, a at 15%
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8 Data sources

Thedata used come from several sources.

* The daa relative to Gross Domestic Product, exports and imports derive from the
Internaiond Finanda Statisticy IMF database.

* The human capital indexes are our own calculation. The daa relative to active popuktion
andits educationd and its repatition relative to diplomas levels come from several sources:

MOROCCO
- thedifferents cenqus[1971,1982et 1994];
- different statistical survey edited by CDirection de la statistiqueE: Enquetes
Annudles sur la Population Active Urbane [1976-1982] and [19841993] CEnquste
Nationde sur la Population et I@Emploi E (ENPE [1995) and CEnquete Nationde sur
les Niveaux devie des MZnages E[199001].
- DIRECTION DE LA STATISTIQUE DU MAROC, [199 & 2000} Rapport de Synthese
de I'Enquéte Nationale sur l'Emploi, Royaume du Maroc.
- ILO (Internaiond Labor Organization), [1999, Yearbook of Labour Statistics,
Geneve. Available at http://www.ilo.org
- KHRouz D. HAu A. & BOUsseTTA M. [2000] CThe Development Research
Environment in Morocco: Situations and ProgpectsE, in Eglad R & Craissati D,
Research for Development in the Middle East and North Africa, The
Internationd Development Research Center, The IDRC Publications Ottawa, Canada
- Ministere de|@&nseignament SupZieur.
Available at http://www.enssup.gov.ma/statistiques’EvoEnseig.htm,Maroc
- QASSEM S. [19983 The Higher Education Systems in the Arab States :
Development of Science and Technology Indicators, UNESCO and ESCWA,
Le Caire, Janvier.
- QASSEM S. [1998b]R&D Systems in the Arab States : Development of
S&T Indicators, UNESCO, Le Caire, Janvier.
- SESRTRIC (Centre de Recherches Statistiques, Economiques et Sodades et de
Formation pou les Pays Idamiques). Available at http:// www. Sesrtcic.org

TUNISIA
- ENQUETE NATIONALE surR L@EmPLOI [1997 & 1999] Ingitut Nationd de la
Statistique RZpubliquetunisienne
- ENQUETE NATIONALE POPULATION-EMPLOI [1980,1989,1999] Ingitut Nationd de
la Statistique RZpubliquetunisienne
- RECENSEMENT GENERAL DE LA POPULATION ET DES LOGEMENTS [1966, 1975]
Inditut Nationd dela Statistique RZpubliquetunisenne
- RECENSEMENT GENERAL DE LA POPULATION ET DE L'HABITAT [1984,1989& 1994]
Inditut Nationd dela Statistique RZpubliquetunisenne
- ENQUETE NATIONALE SUR LE BUDGET ET LA CONSOMMATION DES MENAGES [1990]
Inditut Nationd dela Statistique RZpubliquetunisenne
- BANQUE MONDIALE, World Development Indicators.
Available at http://www.wbIn0018worldbank.org/mnamenand/
- BARrRO R. & LEE JW. [2000]: ClInternational daa on eductiond attainment:
upddes and implicationsE, Center for International Development, Working
Paper, nYa 42, Auvril, Available a
http://www.worldbank.org/research/growth/ddbale2.htm
- BARRO R. & LEE JW. [1994]: CData Set for a Pand of 138 Counties E, mimeo,
Harvard University, Cambridge Massachusetts, Janvier. Available at http:/
www.nbe.org/pubbaro.lee/
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- INS (Inditut Nationd dela Statistiqué : http://www.insnat.tn

- ILO (Interngiond Labor Organization), 1996, Yearbook of Labour Statistics,
Geneve. Available at http://www.ilo.org

- QASSEM S. [19984, The Higher Education Systems in the Arab States : Development
of Science and Technology Indicators, UNESCO and ESCWA, Le Caire, Janvier.

- QAsseM S. [1998b] R&D Systems in the Arab States : Development of S&T
Indicators, UNESCO, Le Caire, Janvier.

- SESRTIC (Centre de Recherches Statistiques, Economques et Sodaes et de
Formation pou les Pays Ilamiques), www. Sesrtcic.org

- UNESCO [19994, Divison of Satistics Data Avalable at
http://unescodat.unesco.org/Index.asp. March, April, May.

- UNESCO : www2.unesco.org/wef/countyreponts/tunesia
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