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ABSTRACT

Why Some Firms Export? An Empirical Analysis for
Manufacturing Firms in the MENA Region

This paper analyzes the exporting behaviour of manufacturing firms located in the Middle
East and North Africa (MENA) region using data from the World Bank’s Enterprise Surveys
Database. It specifically examines the factors that determine the probability of exporting and
the export intensity of these firms. The empirical specification is represented through a
country-specific effect model and through a model with country variables. The empirical
results reveal significant positive effects of private foreign ownership, information and
communication technology, and firm size on the probability of exporting and on export
intensity of MENA manufacturing firms. Government ownership and the relative labour
compositions of firms in terms of skilled production workers and in terms of non-production
workers tend to exert negative effects on firms’ propensity to export. The empirical results
from the model with country variables underscore the enhancing effects of national economic
development factors on the probability of exporting and on export intensity. Also, they
indicate that the propensity to export of these firms decreases with larger domestic market
size. The empirical analysis reveals considerable variations in the effects of the determining
factors when carrying out the estimation for individual countries.
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NON-TECHNICAL SUMMARY

Considerable efforts have been exerted by policy-makers in the Middle East and North Africa
(MENA) region over the past decades to help firms to expand their activities beyond the
national borders (O’Sullivan et al., 2011). This is because export expansion is commonly
perceived to induce economic growth as exporters respond to the demand from foreign
markets (Bernard and Jensen, 1999). However, MENA countries continue to score lower
grades through various indicators of international competiveness in export markets compared
to other developing countries (Ahmed, 2010; O’Sullivan et al., 2011). In this context,
assessing the factors that determine the exporting behaviour of firms is an important input for
policies intended to improve the exporting performance of domestic sectors. This study
contributes to the existing literature by investigating the determinants of the probability of
exporting and those of export intensity of manufacturing firms in the MENA region.
Specifically, we examine the role of ownership type, firm size, firm age, information and
communication technology (ICT) use, and labour compositions. Also, we test for the role of
macroeconomic variables in explaining the exporting behaviour of firms. These variables
depict national economic and financial development levels, market size, and business
characteristics. We model the probability of exporting using the probit model and the export
intensity using the fractional logit model (Papke and Wooldridge, 1996). We use a micro-level
dataset covering manufacturing firms in the MENA region. This dataset is sourced from the
World Bank’s Enterprise Surveys Indicator database.

The main results reveal significant positive effects of private foreign ownership, ICT use, and
firm size on the probability of exporting and on export intensity. Government ownership and
relative labour compositions of firms in terms of skilled production workers and in terms of
non-production workers tend to exert negative effects on firms’ propensity to export. The
negative effects of labour compositions is consistent with the neo-classical trade theory,
given that MENA countries are considered to be plausibly more abundant in unskilled
workers compared to several exporting destinations. The macroeconomic variables reflect
the enhancing effect of national economic development on firms’ export performance.
Meanwhile, the results show that a larger domestic market size decreases the propensity of
firms to export. MENA manufacturing firms are not large in general. Consequently, larger
domestic markets would satisfy these firms and would not compel them to seek foreign
markets for their products. The results from this study have important policy implications. The
enhancing effects of private foreign ownership on firms’ exporting activities suggest that
industrial growth and international competitiveness can be improved through policies that
facilitate foreign investment in the MENA manufacturing sector. The negative effect of
government ownership for the exporting behaviour of firms (particularly in Algeria and Syria)
suggests that privatization policies could be adopted through the manufacturing sector. The
results also underline the positive effects of policies that promote productivity and economies
of scale in production. They also reveal the significant role of policies that support the
adoption and dissemination of ICT in realizing international competitiveness. The results
confirm the positive implications of growth-promoting macroeconomic policies for the
exporting performance of the manufacturing sector in the MENA region.



1. Introduction
A wide range of empirical studies has analyzed the factors that determine the exporting behaviour
of manufacturing firms in many countries and regions,’ but detailed investigations for firms located
in the Middle East and North Africa (MENA) region remain scarce in the literature.? Indeed,
considerable efforts have been exerted by policy-makers in the MENA region over the past few
decades to help manufacturing firms to expand their activities beyond national borders (O’Sullivan
et al., 2011). This is because export expansion could eventually lead to higher industrial growth
rates as exporters respond to the demand from foreign markets (Bernard and Jensen, 1999).
However, MENA countries continue to score lower grades through various indicators of
international competiveness in export markets compared to other developing countries (Ahmed,
2010; O’Sullivan et al., 2011). Thus, determining the implications of the factors that influence the
exporting behaviour of manufacturing firms in the MENA region is essential for policies intended
to enhance industrial growth and international competitiveness.®

The empirical literature has regularly demonstrated that exporting firms are characterized by

larger size than non-exporters (e.g., Roberts and Tybout, 1997; Bernard and Jensen, 2004; Alvarez

! The empirical literature covers the analysis of the factors that determine the exporting behaviour of manufacturing
firms in developed countries such as, Germany (Bernard and Wagner, 2001; Wagner, 2008), Italy (Castellani, 2009),
Japan (Head and Ries, 2003), Spain (Blanes-Cristobal et al., 2008), the United Kingdom (Greenaway et al., 2007;
Kneller et al., 2008), and the United States (Bernard and Jensen, 1999, 2004). Some empirical studies carried out the
analysis for manufacturing firms in some developing countries such as, Argentina (Ottaviano and Martincus, 2011),
Chile (Alvarez and Lopez, 2005), Colombia (Roberts and Tybout, 1997), India (Sharma and Mishra, 2011), and Turkey
(Yasar et al., 2006).

% It is worth noting the study by Clerides et al. (1998) which analyzed the causal link between exporting activities and
productivity for manufacturing firms located in Morocco, in addition to those located in Colombia and Mexico. The
findings indicate that exporting firms in these countries are more efficient than those that do not export.

® Statistical figures from the World Bank database indicate that the value added of the manufacturing sector in the
MENA region (measured as a percentage of GDP) has slightly decreased from 12.2% in 1990 to 10.8% in 2007. The
statistics also indicate that exports of manufactured products of the MENA region represented 24.5% of total
merchandise exports in 2009. The corresponding country-level statistics reveal significant variations across MENA
countries, particularly between oil-rich and other MENA countries. For example, the percentage of exports of
manufactured products from total merchandise exports was 1.6% for Algeria and 8.1% for Saudi Arabia compared to
43.8% for Egypt and 72.5% for Lebanon.
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and L6pez, 2005; Bernard et al., 2007).* Firm size proxies for productivity since firms with lower
marginal costs are likely to experience faster growth, and it also captures economies of scale which
promote exporting activities (Bernard and Jensen, 2004; Ottaviano and Martincus, 2011). Many
empirical studies revealed the positive effects of productivity of firms on their propensity to export
using direct measures such as total factor productivity indicators (e.g., Bernard and Jensen, 2004;
Alvarez and L6pez, 2005).> The empirical literature has also underlined positive implications of
foreign (multinational) ownership for exporting activities of manufacturing firms (e.g., Aitken et al.,
1997; Bernard and Jensen, 2004; Alvarez and Lopez, 2005; Greenaway et al., 2007). Multinational
firms are expected to have more information about foreign markets. They normally have stronger
business relationships with firms located in foreign countries, particularly those belonging to the
same multinational corporation. Also, they have the advantage of using their multinational
distribution networks which facilitate their exporting activities. Few studies found positive effects
of firm’s age on the propensity to export (e.g., Roberts and Tybout, 1997). This is consistent with
the argument that older firms are more efficient because inefficient firms tend to exit competitive
markets over time. However, other studies did not find any statistical evidence (e.g., Ottaviano and
Martincus, 2011) or reported negative effects (e.g., Alvarez and Lopez, 2005).

Bernard and Jesnen (1995) examined the role of labour composition in determining the
propensity to export of manufacturing firms in the United States. They found that firms that have
higher ratios of non-production workers have higher propensity to export.? Bernard and Jesnen

(2004) found similar results through their benchmark empirical model. However, this effect

* Wagner (2001) analyzed the exporting behaviour of German firms and found that the largeness of firms is not a
critical factor for firms to be engaged in exporting activities.

® This is consistent with the self-selection hypothesis where more productive firms select themselves to carry out
exporting activities. The empirical literature also analyzed the alternative effects expressed through the learning-by-
exporting hypothesis. The latter implies that exporting activities improve productivity and enhance the flow of
information from foreign markets. Some empirical studies found some empirical evidence that supports this hypothesis
(e.g., Alvarez and Ldpez, 2005; Van Biesebroeck, 2005). However, many other studies did not find such evidence (e.g.,
Roberts and Tybout, 1997; Bernard and Jensen, 1999; Bernard and Wagner, 2001).

® Bernard and Jensen (1995) also found that exporting firms have higher capital-to-labour ratio.



disappeared when using a fixed effect model. Bernard and Jesnen (2004) argued that firms with
better quality of labour are expected to produce output with higher value-to-weight ratio and, hence,
would be more inclined to enter the export market. Moreover, based on the argument of Bernard et
al. (2006), manufacturing firms in developed countries which are more skill-intensive and capital-
intensive in production are expected to have higher propensity to export. This argument is in
accordance with the neo-classical trade theory where firms in developed countries would export
products that are consistent with the comparative advantage of developed countries. Alvarez and
Lopez (2005) found that exporting firms in Chile are also characterized by higher levels of skill-
intensity in production compared to non-exporters. These results disagree with the comparative
advantage of Chile which is relatively abundant in unskilled labour. Finally, it can be noted that
firms with higher ratios of non-production workers are arguably expected to have better managerial
and organizational assets which can facilitate the entry into foreign markets.”

In this paper, we examine the factors that determine the probability of exporting and the
export intensity of manufacturing firms located in the MENA region using data sourced from the
World Bank’s Enterprise Surveys Database. This database covers a comprehensive and comparable
source of firm-level data through many MENA countries. The methodology used in this study
involves the analysis of firms’ export probability through a probit model, and the analysis of firms’
export intensity through a fractional logit model developed by Papke and Wooldridge (1996). Our
paper contributes to the existing literature by providing new evidence on the determinants of
exporting behaviour of manufacturing firms in the MENA region. Specifically, we examine the role

of firm characteristics such as, ownership type (foreign ownership, government ownership), firm

" The empirical literature has also examined the implications of many other factors on firms’ export decision such as
firms’ financial health (Greenaway et al., 2007), labour training (Ottaviano and Martincus, 2011), Research and
Development (R&D) intensity (Wagner, 2001), and credit constraints (Minetti and Zhu, 2011). Also, several studies
analyzed the implications of prior exporting experience of firms for their decision to export using annual firm-level data
(e.g., Roberts and Tybout, 1997; Bernard and Wagner, 2001; Ottaviano and Martincus, 2011).
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size, firm age, Information and Communication Technology (ICT) depicted through the use of the
Internet, and labour composition depicted through the proportions of skilled production workers and
non-production workers. Also, we test for the role of macroeconomic variables of the MENA
countries in explaining the exporting behaviour of firms. These variables depict national economic
and financial development levels, national market size, and national business characteristics.

The main results indicate that private foreign ownership, ICT use, and firm size have
significant positive effects on the probability of exporting and on the export intensity of
manufacturing firms in the MENA region. The relative labour compositions of firms in terms of
skilled production workers and in terms of non-production workers tend to exert negative effects on
firms’ propensity to export. The results provide some evidence on the reducing effects of
government ownership on the probability of exporting and on export intensity of firms. The results
from the model with country variables underscore the enhancing effects of national economic
development factors on firms’ propensity to export. Also, they indicate that the probability of
exporting and the export intensity of these firms decrease with larger domestic market size. Finally,
the empirical analysis for individual MENA countries reveals considerable variations in the effects
of firm characteristics on the exporting behaviour of firms.

The remainder of the paper is organized as follows. Section 2 presents the data used along
with descriptive statistics. Section 3 provides a description of the methodology used to analyze
firms’ decision to export and firms’ export intensity. Section 4 presents and discusses the empirical

results. Section 5 provides concluding remarks.

2. Data
We use a micro-level dataset covering manufacturing firms in the MENA region. This dataset is
sourced from the World Bank’s Enterprise Surveys Indicator Database. This survey collects

information on a sample of private enterprises in more than 100 countries for the period between
4



2002 and 2010. It represents a comprehensive source of firm-level data in emerging and developing
countries. It contains information on various aspects of the business environment such as, access to
finance, corruption, workforce characteristics, innovation and technology, and trade. The relevant
survey data used in this paper covers 4386 manufacturing firms located in eight Arab countries in
the MENA region (Algeria, Egypt, Jordan, Lebanon, Morocco, Oman, Syria, and Yemen).? It
should be noted that one of many advantages of using this survey is that the questions are identical
through firms across all countries.

The survey provides information on whether a firm exports or not. This is depicted through a
binary variable which equals one when a firm has exporting activities and zero otherwise. This
survey also provides data on the intensity of exporting, which is equal to export values over total
sales. The explanatory variables include ownership type (foreign ownership and government
ownership), firm size which is measured by the number of employees, firm age which is measured
by the number of years since the establishment of the firm. They also include a variable depicting
the firm use of the Internet in communicating with its clients and in sourcing information. The
characteristics of firms’ labour composition, represented through the percentage of skilled
production workers from total production workers and through the percentage of non-production
workers from total workers, are also included in the regressions. The empirical model with
macroeconomic variables includes Gross Domestic Product (GDP) which depicts national market
size, and GDP per capita (GDPC) which depicts national economic development level. It also

includes national indicators on financial development level and business environment. The

® The survey years/fiscal years are: 2002/2001 and 2007/2006 for Algeria’s firms, 2007/2005 and 2008/2007 for Egypt’s
firms, 2006/2006 for Jordan’s firms, 2006/2004 and 2009/2008 for Lebanon’s firms, 2007/2005 for Morocco’s firms,
2003/2002 for Oman’s firms, 2003/2002 and 2009/2008 for Syria’s firms, and 2010/2009 for Yemen’s firms. The
manufacturing sectors are classified as: chemicals and pharmaceuticals, electronics, food, garments, leather, metals and
machinery, non-metallic and plastic materials, textiles, wood and furniture, and other manufacturing.
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macroeconomic data are taken from the World Development Indicators (WDI) database of the
World Bank.

Table 1 presents summary statistics of the variables used in the empirical analysis. The first
panel shows the results for the dependent variables. They indicate that around 36% of the
manufacturing firms in the sample exported directly or indirectly. The average export intensity in
the sample implies that around 15% of the output of the MENA region manufacturing firms were
sold in foreign markets. The second panel shows the results for the explanatory variables. We find
that the percentage of private foreign ownership has an average of around 4% in the sample whereas
the percentage of government ownership has an average of around 2.5% in the sample. These
averages are associated with relatively large standard deviations. The surveyed manufacturing firms
have on average around 136 full-time workers. The average age of firms in the sample is around 21
years. It is interesting to note that around 39% of firms in the sample use the Internet to
communicate with clients and to source information. Also, the percentage of skilled production
workers from total production workers and the percentage of non-production workers from total

employment have an average of around 59% and 23% in the sample, respectively.

3. Empirical Methodology
The primary objective of this study is to examine the determinants of the decision to export and the

export intensity of manufacturing firms in the MENA region using firm-level data.

3.1. Probit Model for Decision to Export

We model the probability of exporting using a probit model. Let HT denote the benefits accruing to
a given firm j (j=1...,J) located in country ¢ (c=1,...,C) from having exporting activities.

The benchmark specification can be represented as:



(1) H =X,f+Z5+¢;,
where X represents a vector of variables depicting firm characteristics, Z_ represents a vector of
variables depicting the national characteristics of country ¢ in which firm j is located, and ¢, is

the stochastic error term. This benchmark specification can be alternatively designed using country-

specific effects.” The variable HT is not observed since it is a latent variable. Instead, we observe

the firm’s exporting decision. Hence, we define the following probit rule:

1 forH]’zO
(2) H, = .
0 forHj<O

where H is a binary variable which equals one when firm j is engaged in exporting activities and

zero otherwise. Let (D() depict the cumulative standard normal distribution function. Then, the
probit regression model can be represented as:

@ E(H|X,,2)=2(X,8+29)

3.2. Fractional Logit Model for Export Intensity

A firm’s export intensity is defined as the fraction of the total value of exports from the total value

of sales. Let I, denote the export intensity of a given firm j, where I, €[0,1]. The seminal

fractional logit model of Papke and Wooldridge (1996) is used to take into account the specific

characteristics of the dependent variable.” This model is given by:

@ E(1|w)=G(w0)

% In this case, we have H; =X;B+D,6+¢;,where D, depicts a vector of country-specific binary variables.

% The estimation model of Papke and Wooldridge (1996) is designed to take into account the bounded nature of
fractional dependent variables between zero and one. These boundaries are established by definition and not by
censoring (Wagner, 2001).
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where W; and & represent the vector of explanatory variables and the corresponding vector of

parameters, respectively, and where OsG(Wja)sl is a given non-linear function. Papke and

Wooldridge (1996) advocated the fractional logit model estimated through a Quasi-Maximum

Likelihood Estimator (QMLE) which maximizes the Bernoulli log-likelihood function of:
6) 1,(0)=1,In[G(W,0)]+(1-1;)In[1-G(w,0)],
where G (-) is represented through the cumulative distribution function of the logistic distribution.™

As shown in Papke and Wooldridge (1996), the estimated parameters through the aforementioned

QMLE are consistent regardless of the distribution of I, conditional on W, , provided that equation

(4) holds (see Gourieroux et al., 1984), and they have satisfactory efficiency properties. The
“sandwich” formula of the variance-covariance matrix indicates robustness to arbitrary
heteroskedasticity and correlation between residuals (see Gourieroux et al., 1984).

Following Papke and Wooldridge (1996), the fractional logit model assumes that the

expected value of 1, conditional on a vector of firm-specific variables X, and on a vector of
country-specific variables Z, is given by:

®)  E(1]X;.2,)=G(X,a+Zy),
where G(Xja+ZC;/):exp(Xja+ch)/[1+exp(xja+zcy)] is the cumulative distribution

function of the logistic distribution.** The marginal effects are evaluated using the estimated

1 The parameters are estimated by solving the maximization problem MgaxZIj ().
i

12 Consider a continuous variable X; € X; with a corresponding parameter a e « . The marginal effect is represented by
aE(Ij| XJ.,ZC)/axj =ag(X,a+Z.7), where g(Xa+Zy) =exp(Xja+ch)/[l+exp(xja+zcy)f. The effects of
country variables can be similarly depicted. Consider a binary variable depicted by b, e X;. We have

E(IJ.|>ZJ.,ZC,bj :1)—E(IJ.|)21,ZC,bj :0),where X, equals X, excluding b, .



parameters ¢ and 7 at the mean values of the explanatory variables throughout the empirical

investigation.

Papke and Wooldridge (1996) method is a one-step approach which implies that the decision
to export and the level of exports are not formulated separately in two different steps. Hence, firms
determine the profit maximizing level of exports, which can be zero, in one-step (Wagner, 2001,
2008)."® Through the empirical investigation, the fractional logit model is alternatively estimated

using country-specific effects.**

4. Empirical Results

4.1. Firms’ Decision to Export

This section examines the determinants of the probability of firms in the MENA region to export
using the probit estimator. Table 2 reports the estimated coefficients and the corresponding
marginal effects. Column (1) presents the results from a probit model with country-specific effects.
The results reveal a positive and statistically significant effect of private foreign ownership on
MENA manufacturing firms’ probability to export. They indicate that an increase in private foreign
ownership share by 10 percentage points induces an increase in the probability to export by 3.1
percentage points. These results are consistent with those found in some previous studies (e.g.,
Aitken et al., 1997; Bernard and Jensen, 2004; Alvarez and Ldpez, 2005; Greenaway et al., 2007).
The estimated coefficient on the government ownership variable is negative but it is not statistically

significant.

3 Wagner (2001) introduced the fractional logit model into the empirical literature that estimates the determinants of the
exporting behaviour of firms. He emphasized the econometric appropriateness of this model and discussed the various
issues when using the alternative Heckman two-step model. The latter implies that the decision to export and the
decision on how much to export, given that the decision to export has been taken, are empirically formulated separately.

Y In this case, we have E(Ij|Xj,DC):G(Xja+DCy), where D, depicts a vector of country-specific binary

variables.
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The results underscore a positive and statistically significant effect of firm size on the
probability to export, in accordance with previous empirical literature (e.g., Aitken et al., 1997;
Roberts and Tybout, 1997; Bernard and Jensen, 1999, 2004; Alvarez and Lopez, 2005). The
marginal effect indicates that an increase in firm size by 100 workers leads to an increase in the
probability to export by 4.0 percentage points. The positive effect of firm size on the propensity to
export proxies for the implications of higher productivity and economies of scales (Bernard and
Jensen, 2004; Ottaviano and Martincus, 2011). As in Ottaviano and Martincus (2011), the estimated
coefficient on firm age is not statistically significant.

The results highlight a positive and statistically significant effect of ICT use, depicted
through the use of the Internet in communicating with the clients and in sourcing information, on
the probability of firms to export. Specifically, firms using this type of ICT have considerably
higher probability to export by around 33.7 percentage points.”> The ratio of skilled production
workers is negative and statistically significant, implying that an increase in this ratio by 10
percentage points reduces the probability to export by 0.6 percentage points. This effect is small in
magnitude and could be associated with some neo-classical trade theory (e.g., Heckscher-Ohlin)
factors, following the discussion provided in Bernard et al. (2006) in the case of manufacturing
firms in the United States. Most MENA countries are relatively less endowed in skilled workers
compared to their export destination countries. Accordingly, they have a lower (higher) comparative
advantage in exporting goods that use skilled (unskilled) workers more intensively.'® The estimated
coefficient on the ratio of non-production workers is negative but it is not statistically significant. In

comparison, some previous studies applied to firms in developed countries found that higher

15 Equivalent results are obtained when using a variable depicting the firms’ use of their own website as an alternative
proxy for the ICT variable.
16 Some studies examining the export performance of firms in developing countries (e.g., Chile) reported reverse
relationships where exporting firms tend to use higher proportions of skilled workers than non-exporting firms (e.g.,
Alvarez and Lo6pez, 2005).
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proportions of non-production workers are positively related to firms’ decision to export (e.g.,
Bernard and Jensen, 1999, 2004).

Column (2) of Table 2 presents the estimated coefficients and the corresponding marginal
effects from a probit model that includes country variables instead of country-specific effects. These
variables cover national market size represented through the GDP, and national economic
development level represented through the GDPC.* The empirical results are generally equivalent
to those presented in columns (1) but with few modifications. The estimated coefficient on the
government ownership variable remains negative, but it becomes statistically significant at the 5%
level. The marginal effect implies that an increase in the share of government ownership by 10
percentage points reduces the probability of firms to export by 1.9 percentage points. Also, the
effect of firm age becomes statistically significant at the 1% level, implying that an increase in firm
age by 10 years induces an increase in the probability to export by 1.0 percentage point.

The estimated coefficient on the ratio of skilled production workers remains negative and
statistically significant (now at the 1% level). It implies moderately higher marginal effect (in
absolute terms) where an increase in this ratio by 10 percentage points reduces the probability of
firms to export by around 1.1 percentage points. Also, the estimated coefficient on the ratio of non-
production workers remains negative but it becomes statistically significant at the 5% level. This
result could be also explained through the neo-classical trade theory (e.g., Heckscher-Ohlin) factors
given that MENA countries are plausibly less endowed with entrepreneurial and management

workers compared to many of their export destination countries. Alternatively, this outcome could

" The corresponding estimation results from the probit specification that also includes sector-specific effects are
presented in Table Al of the Appendix. They are generally similar to those presented in Table 2. The estimated
coefficient on the skilled production workers’ ratio loses the statistical significance. Manufacturing sectors naturally
differ in the intensity of skilled workers. Hence, the implications of inter-sectoral differences would be absorbed by the
sector-specific effects.

18 Country-specific effects could absorb the implications of inter-national variations through the dataset and, hence,
could affect the magnitude of some estimated effects of firm-related variables. For example, government ownership
prevails through several firms in Algeria and Egypt, but there are no firms in Lebanon with government ownership.
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also reflect inefficiencies in over-hiring non-production workers. The marginal effect reveals that an
increase in the ratio of non-production workers by 10 percentage points reduces the probability of
firms to export by 1.1 percentage points.

The estimated coefficient on the GDPC variable is positive and statistically significant at the
1% level. It indicates that a higher national economic development level would facilitate the
exporting activities of manufacturing firms in the MENA region. Specifically, a 10% increase in
GDPC increases the probability of firms to export by around 0.8 percentage points. This result has
important implications given the significant variations in GDPC through MENA countries. The
estimated coefficient on the GDP variable is negative and statistically significant at the 1% level. It
implies that smaller domestic markets compel MENA manufacturing firms to export to foreign
destinations. Specifically, a decrease in the domestic market size by 10% would induce an increase
in the probability of firms to export by 1.2 percentage points.

Finally, column (3) of Table 2 displays the estimated coefficients and the corresponding
marginal effects when augmenting the previous specification by supplementary development
variables covering a financial development indicator and a business freedom indicator. The
estimated coefficients on these variables are statistically significant at the 1% level. An increase in
these indicators by one unit leads to an increase in the probability of firms to export by 0.4 and 3.4
percentage points, respectively. These results contribute to the earlier literature that examined the
effects of financial health of individual firms on their export performance (e.g., Greenaway et al.,
2007; Minetti and Zhu, 2011) by underlining the role of national financial development levels in
promoting the exporting activities of individual firms. The estimated coefficient on the GDPC
variable loses its statistical significance since the effect of national economic development is being

absorbed by these supplementary development indicators.
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4.2. Firms’ Export Intensity

This section examines the determinants of export intensity of manufacturing firms. Export intensity
is defined as the fraction of the total value of exports from the total value of sales. The estimation is
carried out using the fractional logit estimator of Papke and Wooldridge (1996). The estimated
coefficients and the corresponding marginal effects for the empirical specification with country-
specific effects are displayed in column (1) of Table 3. The results reveal a positive and statistically
significant effect of private foreign ownership on export intensity. The marginal effect indicates that
an increase in foreign ownership by 10 percentage points leads to an increase in export intensity by
1.2 percentage points. Conversely, an increase in government ownership by 10 percentage points
generates a decrease in export intensity by 0.8 percentage points. Also, an increase in firm size by
100 workers promotes an increase in export intensity by 0.7 percentage points.

The results indicate that the use of ICT induces an increase in export intensity by 10.3
percentage points. Unlike the results from the decision to export estimation, the ratio of skilled
production workers does not have a statistically significant effect on export intensity. Meanwhile,
the ratio of non-production workers exerts a negative and statistically significant effect on export
intensity. An increase in this ratio by 10 percentage points reduces the export intensity by 0.9
percentage points.*®

The determinants of export intensity using the fractional logit estimator are examined
through alternative empirical specifications which include country variables instead of country-
specific effects. The estimated coefficients and the corresponding marginal effects for a
specification that includes the GDP and GDPC variables are displayed in column (2) of Table 3.

The results indicate that a 10% increase in GDPC leads to an increase in export intensity by 0.2

% The corresponding estimation results from the fractional logit model that also includes sector-specific effects are
displayed in Table Al of the Appendix. They are qualitatively equivalent to those presented in Table 3. Some estimates
become smaller in magnitude as sector-specific effects absorb some inter-sectoral variations through our dataset.
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percentage points and that a 10% increase in GDP induces a decrease in export intensity by 0.5
percentage points. Column (3) of Table 3 reports the results when adding the financial development
and business freedom indicators to the previous specification. As in the probit analysis of firms’
decision to export, the estimated coefficients on the financial development and business freedom
variables are both positive and statistically significant at the 1% level, whereas the effect of GDPC
on export intensity loses its statistical significance. An increase in the financial development and
business freedom indicators by one unit promotes an increase in export intensity by 0.2 and 1.6

percentage points, respectively.

4.3. Results for Individual MENA Countries

Table 4 and Table 5 present the estimated coefficients and the corresponding marginal effects,
respectively, from a probit model applied to individual MENA countries.”® The results generally
reveal significant variations in the effects of the explanatory variables across MENA countries. The
effect of private foreign ownership is found to be positive and statistically significant in the case of
Egypt, Jordan, Morocco, and Yemen. The corresponding marginal effects indicate that an increase
in private foreign ownership by 10 percentage points promotes an increase in the probability of
firms to export in these countries by 4.0, 4.1, 2.4, and 4.5 percentage points, respectively. This
effect is not found to be statistically significant for manufacturing firms located in other MENA
countries. The reducing effect of government ownership is mainly emphasized in the case of Syria’s
manufacturing firms. This is where an increase in government ownership by 10 percentage points
reduces the probability of firms to export by 5.9 percentage points. Also, government ownership

perfectly predicts non-exporting manufacturing firms in the case of Algeria.

? The empirical analysis for individual MENA countries does not cover manufacturing firms located in Oman, which
only make a total of 40 observations.
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The effect of firm size is positive and statistically significant for all MENA countries with
the exception of Lebanon. It is found to be relatively higher in the case of Morocco and Syria where
an increase in firm size by 100 workers raises the probability of firms to export by 16.3 and 17.0
percentage points, respectively. The effect of firm age is statistically significant in the case of
Morocco and Syria. The marginal effects indicate that an increase in firm age by 10 years reduces
the probability of Morocco’s firms to export by 11.0 percentage points but increases the probability
of Syria’s firms to export by 3.0 percentage points.

The effect of ICT use is positive and statistically significant for all MENA countries with the
exception of Morocco. It is particularly large in the case of Egypt and Jordan where the use of ICT
induces an increase in the probability of firms to export by 41.0 and 49.2 percentage points,
respectively. The estimated coefficients on the ratio of skilled production workers are not
statistically significant for most MENA countries. An exception is found in the case of Syria where
an increase in this ratio by 10 percentage points reduces the probability of firms to export by 1.5
percentage points. The estimated coefficients on the ratio of non-production workers are not
statistically significant through the MENA countries.

Next, we examine the determinants of export intensity of manufacturing firms applied for
individual MENA countries. Table 6 and Table 7 display the estimated coefficients and the
corresponding marginal effects from the fractional logit estimator, respectively. Generally, the
results are found to be in conformity with those derived from the probit analysis. The estimated
coefficients on the private foreign ownership variable are found to be positive and statistically
significant in the case of Egypt, Jordan, and Yemen. The corresponding marginal effects indicate
that an increase in private foreign ownership by 10 percentage points raises the export intensity of

firms in these countries by 1.2, 5.1, and 1.3 percentage points, respectively. Also, the results reveal
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that an increase in government ownership by 10 percentage points reduces export intensity of
Syria’s manufacturing firms by 2.2 percentage points.

Firm size exhibits positive effects on export intensity of firms located in different MENA
countries with the exception of Lebanon. For example, an increase in firm size by 100 workers
raises the export intensity of manufacturing firms in Jordan and Morocco by 5.3 and 8.0 percentage
points, respectively. Conversely, firm age has negative effects on export intensity of firms located in
these two countries. The results highlight the positive effects of ICT use on export intensity for most
MENA countries. For example, the marginal effects indicate that the use of ICT increases the export
intensity of Egypt’s and Jordan’s firms by 16.4 and 27.1 percentage points, respectively. The effect
of skilled production workers’ ratio is not statistically significant through the MENA countries
whereas non-production workers’ ratio exerts negative and statistically significant effects on export

intensity in the case of Morocco and Syria.

5. Conclusion

This study analyzes the determinants of the exporting behaviour of manufacturing firms in the
MENA region through a probit model for the decision to export and through a fractional logit model
for export intensity. The determinants cover firm characteristics such as foreign ownership,
government ownership, firm size, firm age, labour characteristics, and ICT use. They also cover
national characteristics which include market size, economic and financial development, and
business freedom. The main results emphasize the significant positive effects of private foreign
ownership, ICT use, and firm size on the probability of exporting and on export intensity.
Government ownership and the relative labour compositions of firms in terms of skilled production
workers and in terms of non-production workers tend to exert negative effects on firms’ propensity
to export. The negative effects of these labour compositions could be explained through some neo-

classical trade theory given that the MENA countries are considered to be plausibly more abundant
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in unskilled workers compared to their exporting destinations. The macroeconomic variables reflect
the enhancing effect of national economic development on firms’ export performance. Meanwhile,
the results show that larger domestic market size decreases the propensity of firms to export.
MENA manufacturing firms are not large in general. Consequently, larger domestic markets would
satisfy these firms and would not compel them to seek foreign markets for their products.

The results derived from the analysis of manufacturing firms in individual countries indicate
a considerable heterogeneity in the effects of the explanatory variables on the decision to export and
on export intensity. The main results emphasize the positive effect of foreign ownership for firms
located in Egypt Morocco, Jordan, and Yemen. They also reveal an important negative effect of
government ownership on the export performance of firms located in Algeria and in Syria. The
results underscore positive effects of firm size and ICT use for firms’ propensity to export through
most MENA countries that are included in our study.

Finally, the results from this study have important policy implications. The enhancing
effects of foreign ownership on firms’ exporting activities suggest that industrial growth and
international competitiveness can be improved through policies that facilitate foreign investment in
the MENA manufacturing sector. These benefits can be realized in addition to the potential
spillover effect that occurs from multinational firms to the domestic sector. The negative effect of
government ownership for the exporting behaviour of Algeria’s and Syria’s firms suggests that
privatization policies could be adopted through the manufacturing sector. The results also underline
the positive effects of policies that promote productivity and economies of scale in production. They
also reveal the significant role of policies that support the adoption and dissemination of ICT in
realizing international competitiveness. The results confirm the positive implications of growth-
promoting macroeconomic policies for the exporting performance of the manufacturing sector in
the MENA region.
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Table 1: Descriptive Statistics

Mean Standard deviation
Dependent variables
Exporting firm (binary variable) 0.365 0.481
Export intensity (value of exports/value of total sales) 0.154 0.284
Explanatory variables
Foreign ownership (percentage) 4.091 18.220
Government ownership (percentage) 2.574 15.339
Firm size (total employment) 135.537 336.924
Firm age (years) 21.360 17.061
Firm use of ICT (binary variable) 0.393 0.488
Skilled/Total production workers 0.589 0.288
Non-production/Total employment 0.227 0.179
GDPC (current USD) 2482.5 15125
GDP (billions of current USD) 95.6 58.0
Financial development (national indicator) 38.278 23.060
Business freedom (national indicator) 5.373 1.668

N
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Table 2: Firms’” Decision to Export (Probit Model)

1) )
Coefficients Marginal Coefficients Marginal Coefficients Marginal
effects effects effects
Foreign ownership 0.876*** 0.309*** 0.775*** 0.285*** 0.614*** 0.226***
(0.165) (0.058) (0.131) (0.048) (0.133) (0.049)
Government ownership -0.297 -0.105 -0.521** -0.192** -0.518** -0.190**
(0.233) (0.082) (0.215) (0.080) (0.213) (0.079)
Firm size 0.114*** 0.040*** 0.125*** 0.046*** 0.120*** 0.044***
(0.026) (0.009) (0.027) (0.010) (0.027) (0.010)
Firm age 0.001 0.000 0.004*** 0.001*** 0.003** 0.001**
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000)
Firm use of ICT 0.944*** 0.337*** 0.960*** 0.354*** 0.966*** 0.355***
(0.053) (0.018) (0.050) (0.017) (0.051) (0.017)
Skilled/Total production workers -0.179** -0.063** -0.290*** -0.107*** -0.275%** -0.101***
(0.084) (0.029) (0.074) (0.027) (0.076) (0.028)
Non-production/Total employment -0.123 -0.043 -0.300** -0.111** -0.307** -0.113**
(0.127) (0.045) (0.124) (0.046) (0.125) (0.046)
Ln(GDPC) 0.222*** 0.082*** 0.034 0.012
(0.046) (0.017) (0.054) (0.020)
Ln(GDP) -0.330*** -0.121*** -0.347*** -0.127***
(0.028) (0.010) (0.030) (0.011)
Financial development 0.010*** 0.004***
(0.001) (0.000)
Business freedom 0.093*** 0.034***
(0.016) (0.006)
Country-specific effects Yes No
N 4386 4386

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses.



Table 3: Firms” Export Intensity (Fractional Logit Model)

1) (2) 3)
Coefficients Marginal Coefficients Marginal Coefficients Marginal
effects effects effects
Foreign ownership 1.531*** 0.123*** 1.701*** 0.179*** 1.474%*>* 0.154***
(0.207) (0.018) (0.163) (0.018) (0.165) (0.018)
Government ownership -1.012%** -0.082*** -1.232%** -0.130*** -1.218*** -0.127***
(0.281) (0.023) (0.281) (0.030) (0.277) (0.029)
Firm size 0.082*** 0.007*** 0.090*** 0.009*** 0.085*** 0.009***
(0.012) (0.001) (0.012) (0.001) (0.012) (0.001)
Firm age -0.005** -0.000** -0.002 -0.000 -0.003 -0.000
(0.002) (0.000) (0.002) (0.000) (0.002) (0.000)
Firm use of ICT 1.133*** 0.103*** 1.228*** 0.145%** 1.227%** 0.144%***
(0.076) (0.009) (0.075) (0.009) (0.075) (0.009)
Skilled/Total production workers 0.153 0.012 -0.039 -0.004 -0.015 -0.002
(0.129) (0.010) (0.119) (0.013) (0.122) (0.013)
Non-production/Total employment -1.067*** -0.086*** -1.282*** -0.135*** -1.298*** -0.135***
(0.213) (0.017) (0.220) (0.023) (0.220) (0.023)
Ln(GDPC) 0.230*** 0.024*** -0.023 -0.002
(0.061) (0.006) (0.077) (0.008)
Ln(GDP) -0.483*** -0.051*** -0.490*** -0.051***
(0.040) (0.004) (0.045) (0.005)
Financial development 0.015*** 0.002***
(0.002) (0.000)
Business freedom 0.157*** 0.016***
(0.029) (0.003)
Country-specific effects Yes No No
N 4386 4386 4386

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses.



Table 4: Firms’ Decision to Export by Country (Probit Model, Coefficients)

@) 2 (©) 4) (©) (6) ()
Algeria Egypt Jordan Lebanon Morocco Syria Yemen
Foreign ownership 0.388 1.167*** 1.034* -0.484 0.637** 0.130 6.755%**
(0.532) (0.312) (0.542) (0.729) (0.317) (0.671) (2.339)
Government ownership 0.132 -3.504 1.514 -2.060*** -2.361%**
(0.258) (3.164) (1.077) (0.636) (0.910)
Firm size 0.326*** 0.094*** 0.169* 0.111 0.427%** 0.445%** 0.576***
(0.098) (0.022) (0.091) (0.169) (0.153) (0.102) (0.161)
Firm age -0.003 -0.001 0.002 0.004 -0.030*** 0.008** -0.005
(0.008) (0.002) (0.007) (0.003) (0.008) (0.004) (0.015)
Firm use of ICT 0.552*** 1.152*** 1.339*** 0.547*** 0.322 0.539*** 0.832**
(0.205) (0.075) (0.171) (0.169) (0.290) (0.099) (0.348)
Skilled/Total production workers -0.042 -0.154 0.301 -0.103 -0.313 -0.395** 0.096
(0.264) (0.138) (0.325) (0.251) (0.408) (0.170) (0.411)
Non-production/Total employment -0.529 0.191 -0.322 -0.477 -0.817 0.032 0.763
(0.755) (0.197) (0.360) (0.402) (0.710) (0.289) (1.056)
N 561 2029 342 275 119 762 224

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses. Government ownership perfectly predicts non-
exporting Algerian firms in the dataset. There are no Lebanese firms with government ownership in the dataset.
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Table 5: Firms’ Decision to Export by Country (Probit Model, Marginal Effects)

(@) ) (©) (4) ©) (6) (@)
Algeria Egypt Jordan Lebanon Morocco Syria Yemen
Foreign ownership 0.026 0.404*** 0.407* -0.169 0.243** 0.050 0.451**
(0.035) (0.109) (0.212) (0.254) (0.121) (0.256) (0.220)
Government ownership 0.046 -1.381 0.579 -0.587*** -0.158*
(0.089) (1.251) (0.411) (0.062) (0.082)
Firm size 0.022*** 0.033*** 0.066* 0.039 0.163*** 0.170*** 0.038**
(0.008) (0.008) (0.036) (0.059) (0.054) (0.038) (0.018)
Firm age -0.000 -0.000 0.001 0.001 -0.011*** 0.003** -0.000
(0.001) (0.001) (0.003) (0.001) (0.003) (0.001) (0.001)
Firm use of ICT 0.047** 0.410*** 0.492*** 0.191*** 0.122 0.204*** 0.090*
(0.020) (0.025) (0.055) (0.058) (0.108) (0.037) (0.047)
Skilled/Total production workers -0.003 -0.053 0.118 -0.036 -0.120 -0.151** 0.006
(0.018) (0.048) (0.128) (0.088) (0.155) (0.065) (0.027)
Non-production/Total employment -0.036 0.066 -0.127 -0.167 -0.312 0.012 0.051
(0.050) (0.068) (0.142) (0.141) (0.273) (0.110) (0.065)
N 561 2029 342 275 119 762 224

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses. Government ownership perfectly predicts non-
exporting Algerian firms in the dataset. There are no Lebanese firms with government ownership in the dataset.
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Table 6: Firms” Export Intensity by Country (Fractional Logit Model, Coefficients)

(@) ) (©) (4) ©) (6) (@)
Algeria Egypt Jordan Lebanon Morocco Syria Yemen
Foreign ownership -1.630 1.431%** 2.581*** 0.689 -0.346 1.063 9.032**
(0.993) (0.324) (0.734) (1.000) (0.529) (0.829) (3.870)
Government ownership -0.482* -4.531 0.362 -2.304*** -7.950*
(0.291) (2.869) (0.605) (0.528) (4.826)
Firm size 0.473** 0.061*** 0.267*** 0.076 0.402** 0.112** 0.299
(0.194) (0.011) (0.100) (0.114) (0.199) (0.053) (0.217)
Firm age 0.026** -0.007 -0.031*** 0.004 -0.081*** 0.006 -0.024
(0.012) (0.004) (0.009) (0.003) (0.014) (0.004) (0.048)
Firm use of ICT 1.128 1.587*** 1.385%** 0.438** 0.456 0.714*** 1.932**
(0.836) (0.125) (0.272) (0.190) (0.465) (0.131) (0.859)
Skilled/Total production workers -0.313 0.199 0.731 0.125 -0.018 0.003 0.269
(1.202) (0.242) (0.475) (0.278) (0.651) (0.217) (1.039)
Non-production/Total employment -2.377 -0.425 -0.837 -0.594 -6.549*** -1.058*** 0.262
(3.628) (0.338) (0.536) (0.520) (1.685) (0.406) (1.696)
N 561 2029 342 275 119 762 224

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses. Government ownership perfectly predicts non-
exporting Algerian firms in the dataset. There are no Lebanese firms with government ownership in the dataset.
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Table 7: Firms” Export Intensity by Country (Fractional Logit Model, Marginal Effects)

(@) ) (©) (4) ©) (6) (@)
Algeria Egypt Jordan Lebanon Morocco Syria Yemen
Foreign ownership -0.006 0.118*** 0.515*** 0.133 -0.069 0.195 0.129*
(0.005) (0.028) (0.158) (0.193) (0.106) (0.152) (0.067)
Government ownership -0.040 -0.904 0.072 -0.215%** -0.113
(0.024) (0.568) (0.116) (0.019) (0.080)
Firm size 0.002* 0.005*** 0.053** 0.015 0.080* 0.021** 0.004
(0.001) (0.001) (0.021) (0.022) (0.045) (0.010) (0.004)
Firm age 0.000* -0.001 -0.006*** 0.001 -0.016*** 0.001 -0.000
(0.000) (0.000) (0.002) (0.001) (0.003) (0.001) (0.001)
Firm use of ICT 0.005 0.164*** 0.271*** 0.084** 0.092 0.130*** 0.054
(0.005) (0.014) (0.046) (0.036) (0.095) (0.023) (0.036)
Skilled/Total production workers -0.001 0.016 0.146 0.024 -0.004 0.001 0.004
(0.004) (0.020) (0.093) (0.054) (0.130) (0.040) (0.015)
Non-production/Total employment -0.009 -0.035 -0.167 -0.114 -1.305*** -0.194*** 0.004
(0.013) (0.028) (0.107) (0.100) (0.284) (0.074) (0.023)

N 561 2029 342 275 119 762 224

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses. Government ownership perfectly predicts non-
exporting Algerian firms in the dataset. There are no Lebanese firms with government ownership in the dataset.
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Appendix

Table Al: Results from alternative empirical specifications.

@) 2
Probit model Fractional logit model
Coefficients Marginal Coefficients Marginal
effects effects
Foreign ownership 0.858*** 0.281*** 1.386*** 0.087***
(0.173) (0.057) (0.212) (0.014)
Government ownership -0.075 -0.024 -0.618* -0.039*
(0.232) (0.076) (0.326) (0.021)
Firm size 0.107*** 0.035*** 0.075*** 0.005***
(0.024) (0.008) (0.011) (0.001)
Firm age -0.001 0.000 -0.009*** -0.001***
(0.002) (0.001) (0.003) 0.000
Firm use of ICT 1.033*** 0.353*** 1.438*** 0.111***
(0.058) (0.019) (0.087) (0.009)
Skilled/Total production workers -0.133 -0.044 0.162 0.010
(0.093) (0.030) (0.159) (0.010)
Non-production/Total employment -0.009 -0.003 -0.493** -0.031**
(0.140) (0.046) (0.226) (0.014)
Country-specific effects Yes Yes
Sector-specific effects Yes Yes
N 4386 4386

Notes: Statistical significance: *=10%; **=5%; ***=1%. Robust standard errors are in parentheses.
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