
I. Introduction 
The Euro-Mediterranean

conference, held in Bar-
celona in November 1995,
led to the negotiation and
signature of partnership a-
greements between the Eu-
ropean Union (EU) and
several Southern Mediter-
ranean Countries (SMC)
like: Tunisia, Turkey, Mo-
rocco, Algeria, Egypt, Le-
banon, Jordan, Israel and
Syria. The Barcelona con-
ference launched the pro-
cess for a gradual estab-
lishment of a Euro-
Mediterranean free trade
area by 2010. The associa-
tion arrangements, current-
ly limited to the removal of
tariff and non-tariff barri-
ers on manufactured go-
ods, are going to be en-
larged to farm products. A-
gricultural goods exchange
remains governed by the
specific concessions and
trade preferences granted
under the bilateral agree-
ments concluded between
the committed countries (Legrand,  2002; CIHEAM, 2002;
Corrons and al, 2004). The Barcelona process represents
however an important step towards greater agricultural lib-
eralization, the debates over the progressive elimination of
tariff barriers on farming products are still underway (Bouët
and al,  2004).   

Agriculture, one of the most important sectors in the SM-
Cs, will be significantly affected by the increasing openness

of these economies. With
agricultural liberalization,
the SMC farming sector is
going to face ambitious
challenges and interesting
perspectives. 

SMCs enjoy a good po-
tential in agricultural tra-
de due to favorable cli-
matic conditions, compet-
itive advantage of cost of
production especially la-
bor and closeness to the
EU markets.  South Medi-
terranean governments im-
plemented important agri-
cultural development pro-
jects directed towards mod-
ernizing the agricultural
sector and enhancing the
efficiency and quality in
the plant production.  The
government strategies
placed an increased em-
phasis on promoting rela-
tively high value export
goods like citrus, some
fresh fruits and vegeta-
bles, wines and olive
oil… at the expense of the
more traditional farming
productions (CIHEAM,

2002). These policies aggravated the heterogeneity that
characterizes the SMC agricultural sector, where a modern
exportoriented agriculture which mobilizes an important
fraction of fertile lands and irrigation water, is combined
with a poor traditional farming mainly based on rainfed
production systems and particularly vulnerable to irregular
weather conditions. The rainfed agriculture represents the
essential economic activity in the rural areas and suffer
from the use of traditional practices, the lack of logistic and
human skills, the weak productivity and the low quality of
its products. This sector appears to be particularly sensitive
to agricultural trade liberalization since the rural farmers
may have severe difficulties to sustain the competition
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coming from the more effective EU producers (Corrons,
2000 ; Corrons and al., 2004).

The underlying idea in the Barcelona process is that trade
may play a key role in encouraging rural development and
enhancing economic integration in the Mediterranean re-
gion. The increasing competition resulting from trade barri-
ers reduction may bring a push to promote product quality
and export diversification towards high value markets
which may contribute to efficiency and productivity growth
in the farming sector. A less optimistic view cannot howev-
er deny the challenges facing the most vulnerable SMC sec-
tors such as the agro-food industries and the rain-fed agri-
culture which may be seriously affected by the growing
competitive pressures (Akesbi, 2000; Legrand, 2002; CI-
HEAM, 2002).

Several empirical studies using applied general equilibri-
um models showed that a free trade policy can substantial-
ly boost the Mediterranean agricultural exports, with a
wide expansion of the products having appreciable com-
parative advantages. They concluded that the openness
process should be carried out with accompanying policies
for restructuring the rural sector to cope with the fierce in-
ternational competition (Chemengui and Dessus, 1999;
Corrons, 2000; Jabarin, 2001; Muaz, 2004).  These studies
mainly focus their analysis on the impact of tariff reduction
on output, employment and trade flow variations and take
little consideration of productivity differences, countries
characteristics and products differentiation in their analy-
sis. 

SMC share some common features like the environmen-
tal conditions, agricultural practices and cropping patterns
and face similar policy and institutional challenges. They,
nevertheless, differ in their resource endowments, produc-
tion methods and their ability to meet food import require-
ments. These countries are expected to be affected in dif-
ferent ways by the free trade policy; their faculty to bene-
fit from opportunities arising from the new trade environ-
ment being closely related to their production capacity and
to their aptitude to improve their efficiency and to meet the
increasing international demand for high-quality goods.

In this paper we aim to investigate the relationship be-
tween trade openness and productivity in the Mediterranean
countries agricultural sector. Our study basically focuses on
analyzing the effects of exports quality and variety on pro-
ductivity growth at the aggregate farming sector, using a
panel of advanced and developing Mediterranean countries
involved in the process of global market liberalization. The
analysis may help to reveal the potential for each country to
reap the benefits of a free trade policy.

Recent empirical research has highlighted a positive cor-
relation between international trade and productivity
growth (Grossman and Helpman, 1991; Clerides and al.,

1998; Bernard and Jensen, 1999; Kraay, 1999; Melitz,
2003; Bigsten et al 2004; Biesebroeck, 2005).  The effect of
trade openness on productivity is frequently associated in
the literature with specialization, competition and variety.
Several studies show that exposure to higher level of com-
petition enhances productivity performance (Pilat 1996;
Nickel, 1996; Okada, 2005). The benefit of greater variety
of outputs on productivity has been investigated in some re-
cent works. Gains of productivity resulting from higher ex-
port varieties have been confirmed by Feenstra et al (1999)
for Taiwan and South Korea, by Funke and Ruhwedel
(2001a, 2001b) for the OECD and East Asian countries and
by  Feenstra and Kee (2004) for a sample of 34 exporting
countries. 

A growing body of empirical analysis also underlined the
relevance of product quality in international trade patterns
(Hallak, (2003, 2005); Hummels and Klenow, 2004; Hallak
and Schott, 2005). These studies found a significant posi-
tive influence of product quality on country’s competitive-
ness. A positive link between product quality and produc-
tive efficiency was invoked in the literature3 (Kraay et al.,
2002), little attention has however been devoted in the em-
pirical studies to investigating this issue.

Opening a country to trade opportunities might induce an
increase of the export’s quality which in turn can contribute
to productivity expansion. This can be explained by the fact
that with the fall of tariff barriers and exposure to higher
level of competition, the market access is becoming in-
creasingly dependent on the ability to meet international
demand for high quality goods. The competitive pressures
will force farmers to restructure by using higher skill fac-
tors and by reallocating scarce resources towards better
quality products which accordingly lead to productivity
gains4. 

We start our analysis by evaluating product quality in-
dexes across a range of countries, products and years. We
use the procedure developed by Hallak (2003, 2005) to in-
fer quality indices from trade data. We analyze the relation-
ship between productivity and quality using a dynamic pro-
duction function approach. The impact of quality on pro-
ductivity is evaluated through the estimation of a produc-
tivity equation including quality among the explanatory
variables. We expand the model with a range of countries
specific characteristics and competitive conditions such as
trade barriers, output varieties and products diversification.
To alleviate endogeneity biases we use the GMM estimator
of Blundell and Bond (1998, 2000). The analysis is con-
ducted over a range of five groups of agricultural products
in a panel of nine South Mediterranean Countries: Algeria,
Tunisia, Morocco, Lebanon, Turkey, Jordan, Syria, Egypt
and Israel; and five European Union Countries: France, S-
pain, Italy, Greece and Portugal for the period 1990 to
2005.

The paper is organized as follows: Section 2 describes
the methodology used to construct product quality indexes.

Section 3 outlines the empirical model. In section 4 we
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provide an overview of the data used and report the main e-
conometric results. Section 5 summarizes the essential find-
ings and conclusions.

2. Construction of product quality index 
In the international exchange of differentiated goods the

variation of export prices across countries within narrowly
defined product categories suggests a disparity in their qual-
ity.  Different varieties of a same product, originating from
diverse countries have often different prices. In the catego-
ry of citrus fruits for example, Clementine originating from
Spain that are twice as expensive as those coming  from  E-
gypt can be considered as being of better quality. In this sec-
tion we seek to identify the extent to which price variation
across product varieties reflects differences in product qual-
ities.  We assume that export prices variation reflects a pro-
portional difference in the quality, the observed prices can
be decomposed therefore in a quality component and a price
component under the following form:

1)

where       is the export price of the variety h originating
from country i, its quality  and       the common price ad-
justed by the quality or “pure price”. This formulation
catches the idea according to which, for a given product va-
riety, consumers face a multitude of price-quality combina-
tions and a variety of better quality necessarily generates a
higher price (Bils and Klenow, 2001; Hallak, (2003, 2005);
Hallak and Schott, 2005).  

Since       and         are not observable, we use the method-
ology of Hallak (2003, 2005) to infer a measure for quality
indexes from trade statistics databases. 

These databases report detailed information on exports by
country of origin and type of goods in value and quantity.
For each goods category, export prices (or unit values) are
obtained from the ratio between the value and quantity of
the exports. If a product category includes different varieties
of goods, then differences in unit values merely reflect dif-
ferences in prices and differences in the composition of ex-
ports within the category. To palliate this problem, it is use-
ful to use observations at a desegregated level of products.   

Let’s consider a product category k composed of  h:
1…nk varieties, originating from country i. Hallak (2003,
2005) suggests to decompose the value of exports in quan-
tity and price indexes from the following equality:

2)

where          is the value of export of (k,i),          and         the
respective price and quantity of variety (h,i),   and

price and quantity indexes of product k.
Price indexes can be interpreted as an approximation of

quality indexes from:

3)

The average quantity index        is obtained using the ide-
al Fisher index5.

By dividing the total value of exports from each country 
by the quantity indexes     we obtain quality in-

dexes.

3. Productivity and product quality
The relationship between international trade and produc-

tivity has been widely investigated in the empirical litera-
ture and the positive impact of exporting and competition
on productivity growth has been well established by sever-
al analyses (Bigsten et al., 2004; Biesebroeck, 2005; Oka-
da, 2005). Recent studies in international trade, exploring
the determinants of country’s competitiveness, show that
products quality play an essential role in overall competi-
tiveness (Erkel-Rousse and Le Gallo, 2002; Hallak, 2003,
2005; Hallak and Schott, 2005). 

This section examines the interaction between the deter-
minants of competitiveness and countries characteristics in
increasing productivity in the Mediterranean agricultural
sector, looking particularly at the effect of product quality
on productivity. We begin our analysis by outlining the
mechanism by which quality may interact with productivi-
ty levels. Increases in the country’s exposure to internation-
al competition enhance the producer’s incentive to export
higher quality goods and lead to the reallocation of scarce
resources and higher skill factors towards better quality
products. Producing higher-quality goods without substan-
tially increasing production costs might ensure productivi-
ty promoting (Melitz, 2003) as only the most productive
farms can survive the competitive process.

The link between productivity and competition is verified
by using a simple production function framework. We be-
gin by assuming that a country-specific production function
can be depicted by a Cobb-Douglas form. Notwithstanding
the inherent restrictive properties of the Cobb-Douglas
functional form, it has been widely used in the empirical es-
timation of productivity models since more flexible forms
such as the Translog function consumes more degrees of
freedom and reduces the precision of the estimated param-
eters. We suppose that:  

4)

Where y indicates the output, K, N, L, W and F are capi-
tal, labour, land, water and fertilizers respectively. bk, bn,
bl, bw and bf are parameters to be estimated representing
factor share coefficients. The subscripts k, i and t make ref-
erence to the kth product, ith country  and tth period re-
spectively. g allows for factors affecting and changing the
productivity and efficiency of the production process (Mil-
ner and Wright, 1998). The factors considered here are re-
lated to international competitiveness. The productivity will
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p phi hi hi=  θ ˜

hip
θhi

θhi hip~

hip~

kiki
kh

hihiki QPqp X == ∑
∈

kiX hip hiq
 Pki

kiQ

X  p q q q Qki hi hi
h k h k

hi hi hi
h k

ki ki= = = =
∈ ∈ ∈
∑ ∑ ∑θ θ θhi hip̃ ˜ ˜

kiQ
~

kiQ
~

fwlnK
kitkitkitkitkitkitkit FWLNKAy
βββββγ=

kiX



also be adjusted to account for relevant time invariant vari-
ables, that is, country’s characteristics, like natural re-
sources, land partition, soil degradation… By including
countries specificities, we control for possible differences
in target output among countries of different characteristics.
This makes it possible to evaluate productivity differences
associated with countries of different characteristics. 

Following Bigsten et al. (2004) and Okada (2005) we as-
sume that productivity depends on countries characteristics
and international competitiveness in the subsequent log form: 

5)

Where  compkit is a measure of international competi-
tion, Si are variables associated with countries characteris-
tics and wki are unobserved country specific factors.

International competition is conventionally measured by
market share, which is defined in the empirical literature as
a function of products quality, outputs variety and trade bar-
riers as following:  

6)

Where quality is product quality, variety is the number of va-
rieties, dist is the average geographic distance between export-
ing countries and destination markets introduced as a proxy for
transport and transaction costs, tariff are custom duties.

We can investigate the direct impact of product quality on
productivity by replacing (6) in (5). 

By extending the production function defined in equation
(4) to include adjustment dynamics and substituting produc-
tivity by its expression in (5) we obtain the log linear model:

7)

vkit captures all other shocks to country productivity, and is
supposed to be serially uncorrelated. Absence of serial corre-
lation is assisted by the inclusion of dynamics in the form of
a lagged dependent variable. This dynamic form represents
also a simple way of capturing the adjustment process associ-
ated with an increase of inputs, as expanding production fac-
tors require time for these factors to become fully operational
and therefore for output to reach its new long-run level. The
adjustment costs associated with inputs variations can be cap-
tured empirically through the parameter l 6 (Nickell et al.,
1992; Nickell, 1996). An instantaneous adjustment of output
to inputs gives l=1. The long-term input elasticities can be
obtained from (7) by dividing factor elasticities by (1-l).

4. Data and estimation methods
4.1. Data

In this study the empirical application considers panel da-
ta at the national level for agricultural productions in nine
south Mediterranean countries involved in the partnership
agreements with the EU such as: Algeria, Egypt, Israel, Jor-
dan, Lebanon, Morocco, Syria, Tunisia and Turkey; and
five EU Mediterranean countries presenting a strong poten-
tial in agricultural production as: France, Greece, Italy, Por-
tugal and Spain for the period 1990-2005. The data used
come from the FAO (FAOSTAT),   World Bank, AOAD,
Eurostat, CEPII and AMAD databases as well as from the
different reports of the FEMISE and the ESCWA. Our data
set includes observations on the main crops grown in these
countries, inputs use, determinants of market competition
and countries characteristics. The model includes some non
observable explanatory variables; we approximate these
variables by available proxies. The variables used in the
empirical analysis are summarized as follows:

Output and input: we consider five aggregate product cat-
egories: fruits (apricots, dates, figs, peaches and nectarines,
pears, apples, plums, grapes, almonds, peanuts, hazelnuts,
pistachios), citrus fruits (lemons, oranges, tangerines, other
citrus fruits), vegetables (artichokes, carrots, cucumbers
and pickles, strawberries, watermelons and melons, pepper,
potatoes, tomatoes), cereals (rice, wheat, maize, barley) and
pulses (beans, peas, chick-peas, lentils, vetches).  Inputs are
classified into four groups: cropland, irrigation water, fer-
tilizers, labor and machines. The data for the input use by
crop for each country are constructed according to the in-
formation collected from recently published reports by
FAO, FEMISE, ESCWA and the Ministries of Agriculture
in the considered countries. Table A1 in the appendix pres-
ents summary statistics on the sample.

Determinants of market competition: these variables in-
clude products quality, products variety and trade barriers.
Product quality indexes are constructed from equation (3) in
section II, using the trade data from the FAO database. Qual-
ity indexes are summarised in table A3 in the appendix. 

Output variety was assimilated to the linear combination
of two factors:

varietykit ≈ ηLog(spekit) + kLog(spreadkit)   

Where: speki=

is an indicator of relative specialisation, representing the
share of exports of product k in the total exports of country
i compared to the weighted average of the same ratio cal-
culated for its main competitors (Crozet and Erkel-Rousse,
2000; Erkel-Rousse and Le Gallo, 2002). 
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spreadki=

captures the degree of product diversification; it calculates
for each country the distribution of export products com-
pared to the average export value. Where Xki. is the coun-
try’s i exports of product k, X.i. is the country i total exports,
aki’ the market share of country i’ for product k, Xcli.: the
country i average exports in the category cl and N the
number of products in category cl.  

Trade barriers are evaluated by trade costs and customs
duties. Trade costs are approximated by the weighted aver-
age of the geographic distance between the exporting coun-
try and destination markets. Tariff barriers represent an ag-
gregate measure of ad valorem tariffs and entry prices im-
posed on each product category and exporting country. The
data used come from the FEMISE and the ESCWA reports
and the CEPII and AMAD databases. 

Country characteristics: we use variables on the agricul-
tural productive capacity of each country such as water re-
sources; environmental variables as part of agricultural area
incurring severe and very severe degradation; and land
fragmentation evaluated by the part of farms having an area
under five ha. Country statistics are summarized in table A2
in the appendix. 

2. Estimation method
Our dynamic model specified in equation (7) is charac-

terised by the presence of the lagged dependent variable in
addition to time-variant and time-invariant variables among
the regressors. Since the lagged dependent variable is cor-
related with the disturbance term, it needs to be instrument-
ed in order to obtain consistent estimates. This renders the
classical estimators using panel data, that is within and ran-
dom effect estimators, biased and inconsistent (Baltagi,
1995). The widely used estimator in this context is obtained
by generalised method of moments (GMM) after first dif-
ferencing to eliminate the correlated country specific ef-
fects. Lagged levels of  are used as instruments for equa-
tions in first differences (Arellano and Bond, 1991). The
first difference transformation wipes out the time-invariant
variables, consequently we can not identify the effects of
countries characteristics. More recently, Arellano and
Bover (1995) and  Blundell and Bond (1998) have shown
that, under further and quite reasonable conditions relating
to the properties of the initial condition process, there are
additional moment conditions that are available for equa-
tions in levels. Exploiting these extra moment restrictions
offers efficiency gains (Blundell and Bond, 1998) and al-
lows for controlling time invariant variables in estimating
production function. These restrictions imply that values of
the dependent variable lagged two or more periods are valid
instruments in the first differenced equations. Blundell and

Bond (1998) propose a system estimator which uses: first d-
ifferences as instruments for levels as well as the usual lev-
els as instruments for first differences.

In addition, we can exploit the exogeneity or the prede-
terminess assumptions about some or all of the explanatory
variables outside the lagged dependent variable (Arellano
and Bond, 1991). The GMM techniques also enable us to
tackle with the endogeneity of some explanatory variables
as the output quality index.

To summarize, this implies a set of moment conditions
relating to the equations in first differences and a set of
moment conditions relating to the equations in levels,
which need to be combined to obtain more efficient GMM
estimator. This linear GMM estimator obtained on a sys-
tem is more efficient than the one obtained from the stan-
dard first-differenced model. The primary virtue of the sys-
tem GMM estimator in the context of productivity estima-
tion, is that it allows the presence of time-invariant regres-
sors. The validity of orthogonality conditions is tested by
the Sargan test based on the two-step GMM estimator
(Arellano and Bond, 1991)7.

5. Empirical results
We estimate the dynamic model specified in equations (7)

which allows for specific effects to control for time-invari-
ant country unobservable characteristics by the generalised
method of moment (GMM) as suggested by Blundell and
Bond (1998, 2000), without assuming any distribution for
the error terms, taking into consideration the dynamic form
and the presence of variables that are invariants over time. 

5.1. Specification tests
We achieved different groups of estimations.  We started

with appraising results from the C-D production function
using the pooled products data, stacking the product cate-
gories in one model. We estimated then the model for each
group of outputs. Table 1 reports the estimation results of
the dynamic production function defined by equation (7) in
the pooled products case and estimated by the system gen-
eralized method of moment (GMM). The results by product
category are described in table A4 in the appendix. Since it
is known that the coefficient on lagged output will be bi-
ased in the presence of fixed effects, we use the GMM pro-
cedure suggested by Blundell and Bond (1998).  The first
column reports the results for the five product categories
pooled, the second reports the results after the introduction
of product categories dummies to take account of the prod-
uct heterogeneity. The test of the hypothesis l=18 that there
is no difference between target and actual production, or
that the adjustment costs are null, is rejected at the 5% lev-
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as a chi square with  (m-k-1) degree of freedom under the null hypo-
thesis of the validity of instruments.
8 For testing this hypothesis, a Student test of significativity of the co-

efficient associated to the lagged variable, that is (1-l ), is sufficient.
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el of significance for the different specifications. 
The validity of the instrument set is checked using a Sar-

gan test. This is asymptotically distributed as chi-squared
under the null hypothesis. The instruments used in the sys-
tem GMM are not rejected by the Sargan test of over-iden-
tifying.  Tests of no serial correlation in the vkit (M1 and
M2) provide evidence to suggest that this assumption of se-
rially uncorrelated errors is appropriate in the dynamic
model as is shown in the different columns9. We note that
the dynamic production equations perform well in conven-
tional statistical terms with no second order serial correla-
tion and with a Sargan test for instrumental validity indi-
cating that the instrument set and the residuals are not cor-
related. However, the test of no serial correlation of residu-
als is rejected if we estimate the static model. This indicates
that the presence of misspecification may be due to the
omission of the lagged dependent variable. The difference
between the results of the static model10 and the dynamic
one are not negligible. The estimated values of coefficients
estimates are different and are more precise when costly ad-
justment of product is accounted for in the model. 

5.2. Interpretations
As regards the production equation, we obtain fairly rea-

sonable estimates. The input elasticities are globally posi-
tive and significant at  5% level. Table 1 shows that water,
cropland and labour have globally the largest values, indi-
cating that the increase of Mediterranean agricultural pro-
ductions depends mainly on these inputs. Fertilizers have a
on limited effect in the production of selected crops. The
fertilizer elasticity is weak and rarely significant, this may
be explained by the fact that the selected crops are not very
intensive in fertilizers moreover several farmers in south
Mediterranean countries use fertilizers as complementary
factor to organic manure which is much less expensive. It
appears from table A4 that water is the most important fac-
tor in citrus fruits and vegetables productions, these crops
being highly water intensive. The production function esti-
mates indicate also the relative importance of labour in veg-
etables production. Land seems the most important factor
of production for cereals with an elasticity of 0.584; being
consistent with the fact that   this commodity requires large
agricultural plots. 

The coefficient on the lagged dependent variable is of
0.22 for the pooled products case and is strongly signifi-
cant. The speed of adjustment is of 0.78, which means that
countries adjust 78 percent of their deviations from the pro-
duction optimality in one year. This confirms the fact that
production takes some time to reach its optimal level which
is consistent with the existence of adjustment costs.

Concerning the market competition factors effects on pro-
ductivity, the results show a significant positive impact of

product quality on productivity. The estimated elasticity of
quality is of 0.29 in table 1 and is significantly different
from zero at 1% level. This is consistent with the hypothe-
sis of a positive link between product quality and produc-
tive efficiency. Table A4 reveals that quality enhances pro-
ductivity growth for vegetables, fruits and citrus produc-
tions. The impact of quality on cereals and pulses is how-
ever negligible and non significant. This result may be ex-
plained by the agricultural strategy adopted in SMC which
is mainly oriented towards promoting vegetables, citrus and
fruits productions considered as high value export goods
and which mobilize an important fraction of fertile lands
and irrigation water, whereas pulses and cereals are mostly
planted in rain-fed areas and use traditional production
methods.

The impact of specialization on productivity was not cap-
tured by the model. The estimated elasticity is negative and
not statistically significant. This may be explained by the
collinearity between the quality and the specialization in-
dexes.  The results show however that an increase in prod-
uct dispersion affects negatively productivity. An important
dispersion of the varieties in a same group may prevent an
efficient management of the resources and impedes produc-
tivity growth.  The results reveal also that agricultural pro-
ductivity in Mediterranean countries is highly constrained
by tariff barriers and trade costs.  South Mediterranean a-
gricultural products and mainly fruits and vegetables are
currently submitted to high custom duties especially during
the growing season in EU countries, it appears from tables
1 and A4 that tariff removals may substantially enhance
productivity incentives for agricultural products and main-
ly for vegetables, citrus and fruits.  

The negative effect of the distance on the agricultural pro-
ductivity ensues from the fact that agricultural products are
strongly perishable and require an important conditioning
and developed structures of merchandising and transport
guaranteeing the preservation of the product quality and the
speed of deliveries. This generates costs as much elevated
as the distance with markets of destination is important,
which therefore affects negatively export and productivity.

The estimation of the system (first differences and levels
equations) has made the identification of time invariant
variables effects possible. The country specific variables
are often found to be significantly different from zero. It ap-
pears from the results that land fragmentation is negatively
correlated with productivity. This negative impact is partic-
ularly important for cereals production. Land fragmentation
may lead to sub-optimal usage of factor inputs due to inad-
equate monitoring, the inability to use certain types of ma-
chines, and wasted space among borders11. A high percent-
age of land fragmentation may also reflect the existence of
an important number of small farms with limited financial

9 These tests statistics, distributed normally under the null of no serial correlation, are calculated and presented in tables 1 and A4.
10 To save space, the results of this estimation work are not reported.
11 A recent study conducted by Raghbendra, Nagarajan and  Prasanna, (2005) in southern India, showed that land fragmentation impacts signifi-

cantly negatively production efficiency. 



resources, low skills and inefficient traditional production
methods.

The negative impact of soil degradation on agricultural pro-
ductivity is depicted from the estimation results. This effect is
however significantly negative in the stacked product estima-
tion and rarely significant in product categories results.

The relative importance of water resources for Mediter-
ranean agricultural productivity is also captured by the

model. Considering that irrigation is the major land – qual-
ity augmenting input, an increase in water availability may
improve the quality of existing land by raising yield per
hectare and enhancing productivity.

6. Concluding remarks 
A great attention has been devoted to investigating the re-

lationship between international trade and productivity in the
recent empirical literature. The estima-
tion of trade openness on productivity
growth has been frequently associated
with competition, export variety and
specialization. Despite the relevance of
product quality in international trade
patterns underlined in recent works, lit-
tle attention was devoted to investigat-
ing the impact of product quality on
productivity gains. Moreover, the exist-
ing analyses of international trade and
productivity restricted their attention to
the manufacturing sector; few studies
have been applied to agriculture. 

In this paper we have attempted to
examine the relationship between trade
openness and productivity in the
Mediterranean countries agricultural
sector. Our study basically focused on
analyzing the effects of exports quality
on productivity growth at the aggregate
farming sector, using a panel of ad-
vanced and developing Mediterranean
countries involved in the process of
global market liberalization. 

The impact of quality on productivity
is evaluated through the estimation of a
dynamic production function by the G-
MM estimator. We expanded the model
with a range of countries specific char-
acteristics and competitive conditions
such as trade barriers and exports vari-
eties. The estimation results are global-
ly significant at 5% level. The empirical
findings suggest that trade openness
may enhance agricultural productivity
growth. The hypothesis that higher
quality products would induce produc-
tivity gains is verified by the model.
The elasticity estimates of quality in-
dexes are relatively important for veg-
etables, fruits and citrus. As these com-
modities are considered like high value
exports, SMC had embarked on policies
aiming to promote these products by al-
locating them an important part of their
scarce resources as water and fertile
lands. Quality elasticity estimates are
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Note: the dependent variable is Log of output. Numbers in (.) are t-statistics. The significance
at 5% and 1% levels is indicated by * and ** respectively. 

Table 1: GMM System Estimates (first differenced and level equa-
tions) for all product categories



however weak and non significant for cereals and pluses.
These products being mainly planted in rain-fed areas and
using traditional production methods are characterized by
their low quality and their weak productivity. The empirical
findings provided here raise the issue that with trade liberaliza-
tion and exposure of Mediterranean agricultural products to the
fierce international competition, countries endowed with rela-
tively limited arable lands and water resources as Tunisia, Jor-
dan, Israel and Lebanon could compete with those offering sim-
ilar products like Spain, Turkey, France and Morocco through
their comparative advantage in their product quality. One way
for getting growth for these countries rests in promoting the
quality of their productions through the modernization of their
agricultural sector and the reallocation of their scarce resources
and high skill factors towards their advantaged activities. Pro-
ducing higher quality products without greatly increasing their
production costs may be ensured by improving their efficiency
and their productivity performances.

The analysis highlighted also the negative impact of trade
barriers on productivity. The important customs duties im-
posed on the South Mediterranean agricultural exports and the
substantial transport costs supported by the producers, hinder
their competitiveness and impede their productivity. The re-
sults suggest that opening the agricultural sector to interna-
tional trade occurring through dropping the tariff barriers and
that improving the merchandising structures and the distribu-
tion chains in view of reducing the transport costs, may pro-
vide a significant positive contribution to productivity growth.

The present study may help shed some light on the effects of
agricultural liberalization on the Mediterranean farming sector.
It is important to underline that without trying to quantify the
effects of trade openness, what would require a deep investi-
gation of the economic situation of the concerned countries,
our analysis attempts to give some indications permitting to
distinguish the potential for these countries to reap the benefits
of a free trade policy. It appears from the analysis that the lack
of competition reduces the pressures on the economies to im-
prove their productivity performances. Exposure to interna-
tional trade of countries with limited resources as Tunisia, Jor-
dan, Israel and Lebanon may be particular profitable in terms
of growth opportunities. To survive the competitive process,
these countries should however undertake some restructuring
policies aiming mainly to promoting their product quality and
ameliorating their environmental conditions notably through
reducing the agricultural land fragmentation, developing the
structures for mobilizing water resources and limiting the soil
degradation. 
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