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Chapter

Foreign Direct Investment
and Productivity Spillover:
A Firm-Level Analysis of
MENA Region
Jérôme Verny, Youssef Bouazizi and Sooraj Krishna

Abstract

In an increasingly globalized economy, foreign direct investment (FDI) has
become a key factor influencing the productivity of companies. In this research, we
analyzed the effects of foreign direct investment on company productivity within the
context of the Middle East and North Africa (MENA) region. We built our analysis on
a panel of MENA manufacturing enterprises from a World Bank enterprise survey
(WBES) conducted between 2013 and 2020. It was observed that vertical spillover
exert a beneficial influence on MENA business output, whereas horizontal spillover
negatively impact productivity. We evaluated certain academic ideas that ascribed
this detrimental impact to local enterprises’ low technology absorption ability and
skilled labor shortages. According to our estimates, the spillover effect gets more
significant as the business approaches the efficiency curve and becomes positive when
its adaptability exceeds a particular threshold.

Keywords: foreign direct investment, horizontal spillover, vertical spillover,
technology absorption, MENA region

1. Introduction

The role of trade and foreign direct investment (FDI) in improving the perfor-
mance and technology transfer of domestic firms has prompted many countries,
especially the developing ones, to enhance their attractiveness and adopt numerous
fiscal and financial incentives [1–3].

One of the fundamental aspects of the presence of foreign firms (FF) in developing
countries is the transfer of technology. Indeed, technology1 would diffuse to local
firms through positive externalities (or ‘spillover’) according to the terminology of
Blomström [5]. In concrete terms, this spillover would operate through commercial
relations with local producers, the rotation of qualified personnel, or the reduction of

1 It encompasses all forms of ‘tacit knowledge’ related to production, including management and

organizational practices [4].
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productive inefficiencies through competition. In fact, the presence of technology
spillover is confirmed by the positive correlation between FDI and productivity indi-
cators, established by cross-sectional studies [6–9], which suggest that the presence of
FFs generates an improvement in productive efficiency.

In addition, and apart from the interactions between FDI and productivity indica-
tors, it seems useful to also analyze the factors (human capital, learning, role of
institutions, and openness) that condition the impact of FDI on national technological
performance and that illustrate the prerequisites for technology transfer. In general,
spillover occur when the FF cannot extract the full rent or internalize the beneficial
effects of its presence in the host country [10]. Indeed, the technology and produc-
tivity of host firms improve when FFs enter the market and bring in new technologies,
providing technical assistance to their local partners and training workers and
managers who will later be get hired by local firms. Similarly, competitive pressure
from foreign affiliates forces local firms to operate more efficiently and to introduce
new technologies into their production processes. These positive externalities are
often referred to as “productivity spillover” [10].

Blomström and Kokko [10] distinguish between two external effects generated by
FDI on the productivity of local firms, horizontal externalities and vertical externali-
ties, which is illustrated in Figure 1A.

Horizontal externalities concern the intra-sectoral effects of the presence of FFs
on the efficiency of local firms. The latter have the incentive to adopt (or imitate)
more efficient production or management methods [11, 12] and to hire qualified
personnel to maintain their competitive advantage (knowledge transfer effect).
However, the arrival of FFs also tends to increase industry concentration, which
may impede competition and hence the advantages to local businesses’
productivity [13].

Vertical externalities, on the other hand, concern the spillover effects on local
suppliers and customers who are linked to the FF. The first type, concerning the
supply of inputs, describes upstream linkage effects: these are actions whereby
the increase in production of the FF translates into an increase in demand addressed to
local suppliers, thus generating additional production [14]. In addition, FFs can
provide technical assistance, training, and after-sales service to their local
suppliers, which can improve the quality of their products [15]. The second, which
considers the use of outputs, concerns downstream linkage effects: these are the
actions that occur whenever the FF decreases the selling price of its outputs (or when
its prices vary according to a trend lower than that of the general price level), or when
it improves the quality of its products [16]. Consequently, through its technical pro-
gress, the FF is likely to increase the productivity of its local customers by enabling
them to maintain their level of production with less costly inputs or with fewer
production factors [17].

The empirical literature on the spillover effects of FFs is very extensive. However,
the cases of application are often limited to so-called advanced or transition countries
[14, 18–21], and only a very limited number of such works address the cases of
developing countries [22–24], let alone the MENA (Middle East and North Africa)
countries. This lack of interest in this subject in the latter countries could be explained
by obstacles related to the availability of statistical information and its reliability. In
the following, we will present some studies on MENA countries.

Bouoiyour and Toufik [25] analyzed the impact of FDI on the productivity of local
firms in eighteen sectors of the Moroccan manufacturing industry over the period
1987–1996. The results show that trade openness and FDI can had a positive and
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significant impact on the productivity of Moroccan firms when accompanied by the
development of a skilled labor force. FDI has spillover effects in the low-tech sectors
by improving productivity but has no effect in the high-tech sectors. In fact, as in
many developing countries, when FDI takes place in the high-tech sectors, it appears
rather like cathedrals in the desert that do not produce technological and managerial
transfers and do not have a knock-on effect on the local productive fabric. Bouoiyour
and Toufik [25] reiterate a result that has been put forward in other works, according
to which technological externalities depend on general characteristics specific to the
host country, namely, its history or culture, its human capital, its technological
capacity, its institutions, and so on. Therefore, one should not expect miracles follow-
ing the entry of many FDIs if the internal changes remain marginal. The authors insist,
in fact, on the fact that a country like Morocco can benefit from the technological
externalities that its policy of openness favors in terms of foreign capital if it develops
human capital. But developing human capital requires profound institutional reforms
at the various levels of training and education. However, caution should be exercised
in interpreting these results due to the high level of aggregation of the data. Indeed,
the empirical results of the study by [25] were established based on sector-level
regressions, which give more weight to large firms and do not capture their heteroge-
neity within each sector.

Thus, the availability of firm-level data has revived the debate. The new regres-
sions carried out at the microeconomic level in the study by [26] tend to show that the
productive efficiency of Tunisian firms is negatively correlated with foreign presence
(the horizontal effect). Some authors attribute this negative effect to the low techno-
logical absorption capacity of local firms. Baccouche et al. [26] sought to test this
hypothesis. According to their estimates, the spillover effect becomes more and more
important as the firm approaches the efficiency curve and becomes positive when its
capacity to adapt exceeds a certain threshold. This result implies that foreign presence
in a sector can be beneficial for firms with high absorptive capacities.

Considering the findings of this brief literature review, vertical spillover are still
very marginal and not well demonstrated in the empirical literature. In this context
contribution, this article attempts to shed additional light on the existing literature by
investigating whether horizontal and vertical spillover of FDI are positively related to
the productivity of local firms. The field of application is broadened compared to
previous studies and includes several countries in the MENA region. The choice of
these countries is explained not only by their geographical proximity and stage of
development but also by the origin of the foreign partners that have invested in them.

In addition, the original idea of this study is to find out whether the countries of
the MENA region are a special case or whether they behave like all the countries in the
other samples. The stakes are high for MENA countries, which have considerable
potential (natural and human resources) but are unable to attract sufficient foreign
investment.

However, each country has its own structural specificities and has followed a
particular development model. Our analysis will be carried out based on a panel of
firms covering the period 2013–2020 derived from the World Bank’s enterprise
surveys (WBES). To the best of our knowledge, the problem of FDI and its spillover
effects in the MENA region has never been addressed in the framework of
microeconomic panel data with such detailed data.

The rest of the paper will be organized as follows: A brief presentation of the
stylized facts on the evolution of FDI in MENA countries will be the subject of Section
2, followed by a descriptive analysis of the data and a presentation of the methodology
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and the database (Section 3); then, Section 4 will be devoted to the analysis of the
results obtained, and finally, Section 5 will conclude the findings.

2. Trends and determinants of FDI in north African and middle eastern
countries

Concerning FDI inflows, the diagnosis is unfavorable for the MENA-9 countries2.
Despite the implementation of reforms and regional integration initiatives, they
remain overall unattractive to FDI inflows (Table 1). Their share of FDI inflows to
developing countries has been declining since the period 2007–2011. The amounts,
although increasing since 20023, particularly in Morocco, Algeria, the Palestinian

2002–

2006

2007–

2011

2012–

2016

2017–

2021

Geometric growth

rate

World 841,38 1526,18 1687,88 1421,40 14%

Developed countries 572,84 949,11 1002,15 704,08 5%

Developing countries 268,53 577,07 685,73 717,32 28%

European Union 270,94 406,97 379,48 278,00 1%

South America 35,08 103,20 121,36 91,46 27%

Sub-Saharan Africa 13,13 34,61 39,97 38,35 31%

MENA-9* 11,71 19,28 15,87 14,27 5%

Algeria 1,12 2,40 1,15 1,22 2%

Egypt 3,69 6,74 5,99 7,11 18%

Jordan 1,45 2,21 1,77 1,02 �8%

Lebanon 2,63 3,72 2,67 1,62 �11%

Morocco 1,56 2,28 3,00 2,31 10%

Palestinian Authority 0,03 0,19 0,16 0,18 57%

Tunisia 1,23 1,74 1,13 0,81 �10%

MENA-9/Developing countries (in%) 4,36% 3,34% 2,31% 1,99%

Sub-Saharan Africa/Developing
countries (in%)

4,89% 6,00% 5,83% 5,35%

*Libya and Syria have been removed from the sample due to data unavailability.
Source: Authors’ calculations based on UNCTAD data.

Table 1.
Average annual direct investment flows (USD billion).

2 MENA-9 corresponds to the MENA countries (Algeria, Egypt, Jordan, Lebanon, Libya, Morocco,

Palestinian Authority, Syria and Tunisia) minus the Arab Gulf States. Indeed, the MENA region should not

be considered as a homogeneous block as the Gulf countries, compared to non-oil producing countries, can

attract a lot of investment in natural resources.
3 Even though there has been a significant increase in FDI flows to these four countries. The question that

arises concerns the quality of these investments (which we will see later).

4

Competitiveness in the New Era



Authority, and Egypt, have remained relatively modest in all countries of the region
(Figure 1).

This upward trend, from 2011 to 2017, observed in these four countries is due to
the combination of several phenomena [27]. First, political instability since the 2011
uprisings has diverted investment from the Middle East and the United States to the
Arab countries. Second, the drop in oil prices has generated unprecedented liquidity in
oil-importing Arab countries. Finally, and to a lesser extent, the opening-up policies
followed by these countries have begun to bear fruit. Overall, it can be said that this
substantial increase in FDI is exogenous and depends essentially on the context and
environment of the countries of origin.

However, this increase in FDI is likely to act in favor of the productivity of these
countries, according to our hypothesis, in a rather indirect way through their spillover
effects. This is what the following two sections propose to verify.

3. Presentation of the data and the empirical strategy

3.1 Firms survey and firms’ characteristics

The statistical support for the empirical analysis covers six countries4: Egypt,
Jordan, Lebanon, Morocco, the Palestinian Authority, and Tunisia, over the period
2013–20205. It consists of several World Bank Enterprise Surveys (WBES) involving
face-to-face interviews with owners or senior managers of the firms. The objective of
the interviews is to analyze productive performance and measure the impact of a wide
range of intraorganizational and external factors on it. Only manufacturing activities

Figure 1.
Map of the MENA-9 region with state borders. Areas colored green indicate MENA-9 countries whose data we
analyze. Source: Elaborated by Andrey Hernandez.

4 We have retained only these six countries due to the unavailability of data for Algeria, Libya and Syria.
5 Table 1A in the Appendix shows the year in which data are collected for each country.
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are considered in this article. There are two reasons for this restriction: Firstly, the
amount of available data is mainly limited to this sector, and secondly, we have
focused on the latter because of its competitive potential and its contribution to the
financing of the external deficit [28].

Note that for the rest of this paper, the terms FDI and foreign ownership are used
interchangeably. Firms are classified as foreign if their foreign ownership exceeds the
10% threshold; otherwise they would be classified as local or domestic6. The 10%
threshold is, according to the IMF, the threshold at which a certain degree of control
by the FF is established.

To analyze the impact of FDI on productivity7, it is first necessary to evaluate the
latter. Several approaches exist in the literature: accounting, nonparametric, and
parametric. The latter, which is also ours in this work, is based on the specification
and estimation of a Translog function. The latter has the advantage of not imposing a
priori constraints on the partial elasticities of substitution, unlike the Cobb Douglas
and CES (Constant Elasticity of Substitution) specifications. In addition to its flexi-
bility properties, the Translog form is relatively easy to implement [29].

Thus, using a second-order Taylor development, the productivity equation for
manufacturing firms is presented as follows:

VAict ¼ βkKict þ βlLict þ βkiKictωc þ βliLictωc þ βkkK2ict þ βllL2ict þ βklKitLict

þCþ ωi þ ωc þ ωt þ eict

(1)

i represents one of the enterprises, c the country, and t the time. VA is the output
estimated by value added8, K the capital stock, and L the number of permanent
employees in firm i. The firm, country and year fixed effects are controlled for by
including the dichotomous variables ω. e: the error term assumed to be normally
distributed, β: a vector of parameters to be estimated, and C is a constant.

After estimating the parameters of Eq. (1) using ordinary least squares, total factor
productivity (TFP) is calculated as follows:

dTFPict ¼ Cþ ωi þ ωc þ ωt þ eict (2)

In addition, Table 2A provides descriptive statistics for the 7926 enterprises. The
sample of the eight sectors includes a total of 697 FFs (9% of the total sample). As the
firm identifier varies from survey to survey, the empirical sample is a pseudo-panel.
We are not able to detect whether some firms are observed more than once. The

6 According to the OECD definition, “FDI is an activity whereby an investor resident in one country

obtains a lasting interest and significant influence in the management of an entity resident in another

country. This may involve the creation of an entirely new enterprise (greenfield investment) or, more

generally, a change in the ownership status of existing enterprises (through mergers and acquisitions).

Other types of financial transactions between related enterprises, such as reinvestment of profits of the FDI

enterprise, or other capital transfers, are also defined as FDI. Noting also that FDI involves an acquisition of

control by the FF. The threshold for such control is set by the IMF at 10%.
7 This will be referred to as total factor productivity in the rest of the paper.
8 We estimate this productivity using value added [30] which measures the difference between the value of

production and intermediate consumption. While some authors estimate productivity by turnover, output,

and income [31, 32], value added seems to be more relevant as it measures the gross wealth creation of the

firm [33, 34].
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number of observations differs across the 8 sectors according to their respective
weight in the total manufacturing population. The two most important sectors, as
expected, are textiles and agri-food. Together, they represent almost 45% of the
observations.

The following Table 2 provides comparisons of some positioning indicators of
companies with and without foreign participation from which one can deduce generally
positive sectoral performances in case of FDI, notably in terms of TFP, research and
development (R&D) expenditure, employability, and, especially, export potential:

Most of the variables are closely related to the type of ownership. FFs are system-
atically larger—four times larger for agri-food—than domestic firms. In addition,
labor costs are positively and strongly correlated with the foreign status of the firm,
although for wood and paper and other manufacturing, the difference is only weakly
significant. FFs are more likely to use their financial resources in R&D and to have a
higher capital-labor ratio. As shown by [35], these technical characteristics are poten-
tially related to the fact that FFs are less financially constrained, which is reflected in
their higher access to an overdraft facility. These statistical characteristics probably
help to explain why FFs outperform local firms in terms of productivity.

3.2 Empirical strategy

To assess the impact of FDI on the productivity of MENA-9 firms, we considered
the following basic equation:

Variables/Sectors Food and Tobacco Other products Wood and Paper Machines

Foreign firms

TFP 1.634*** 2.445*** �0.473 2.367

Permanent employees 280.051*** 232.58 105.236 313.107***

Capital-labor ratio in $. 31.421.562 11.676.134*** 22464.467 29321.581

Salary cost in $. 1595284.6*** 1173915.3 483096.47 1625759***

R&D (binary variable) 0.28*** 0.231* 0.039 0.334**

Export intensity (% sales) 0.236*** 0.266*** 0.137*** 0.382***

Local firms

TFP 1.234 2.357 0.383 1.770

Permanent employees 63.154 52.047 74.630 124.033

Capital-labor ratio in $. 38737.786 38540.562 18758.208 53653.175

Salary cost in $. 298872.564 147321.341 270405.888 342283.759

R&D (binary variable) 0.144 0.086 0.084 0.180

Export intensity (% sales) 0.087 0.055 0.052 0.081

*90%.
**95%.
***99%.
Source: Authors’ calculations based on WBES data. Note: t-test is the difference-in-means statistic between foreign and
local firms.

Table 2.
Comparison between FF and local firms: Main characteristics.
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TFPict ¼ γ1FDIict þ γ2Horizontaljct þ γ3Backwardjct þ γ4Forwardjct

þ
X5

p¼1

δpXict þ Dj þ Dc þDt þ θ0 þ εit

(3)

ε is an error term, D representing, sector j, country c and period t fixed effects and
the other Greek letters the parameters to be estimated.

Thus, the natural logarithm of the TFP of firm i is regressed on the following list of
variables:

FDIict: It is an indicator variable that is worth 1 if firm i has a foreign equity stake of
10% or more at date t and 0 otherwise. If foreign ownership increases the firm’s
productivity, then the coefficient γ1 is expected to be positive. The coefficient γ1
represents an approximation of the average growth rate of TFP induced by foreign
ownership, all other things being equal, that is, once the effect of the other variables
has been neutralized. The true growth rate is given by the quantity eγ1 � 1.

Horizontaljt : It is a sectoral variable measuring horizontal spillover effects. In our
study, this variable corresponds to the share of FFs in the total sales of each sector of
activity.

Horizontaljct ¼
Xnj

i¼1

IDEict � VentesictPNj

i¼1Ventesict
(4)

Where ni is the number of FFs in sector j and Ni is the total number of firms in that
sector.

The variable measuring upstream vertical externalities, which relate to the rela-
tionships that FFs have with their suppliers, is calculated as follows:

Backwardjct ¼
X

j6¼k

ajkct ∗Horizontalkct (5)

Where ajk is the share of output of sector j used as intermediate consumption in
sector k. The ajk weights or technical coefficients are obtained from the EORA input-
output tables for all countries. They are calculated excluding intra-consumption (which
is already included in the Horizontal variable) and imports of intermediate goods.

The variable considering the role of FDI as suppliers of intermediate goods and
thus measuring downstream externalities is defined as follows:

Forwardjct ¼
X

j6¼k

cjkct ∗ θjct (6)

Where θj is the share of FF sales net of exports in total sales of industry j and cjk is
the share of inputs of sector j supplied by sector k (or the allocation coefficients). The
weights are calculated based on the same input-output tables, considering only the
production of intermediate goods sold on the domestic market.

We would like to stress that these indicators currently only measure the potential for
externalities. The latter is not a guarantee that local firms will be able to benefit from the
stock of technology held by the FFs. This potential is transformed into externalities only
when it contributes significantly to the increase in productivity of local firms.

The EORA input-output tables used in this study are expressed in dollars, at base
prices, and are for the years 2013, 2016, 2019, and 2020. This allowed us to calculate
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variable weights, which is a significant improvement over some previous studies using
constant weights (such as [14]). The list of sectors grouped according to the EORA
classification is provided in Table 3A (classified according to NACE Rev. 1 codes).

Regarding the control variables:
Exportict: It is a binary variable that takes the value 1 if the firm’s share of exports

in its total sales exceeds a threshold of 10% and 0 otherwise. The choice of this
threshold is also arbitrary, and several thresholds could be tried9. It is also expected
that the coefficient δ1 is positive; that is, exporting firms are on average more efficient
than domestically oriented firms.

Export� FDIð Þict: It is a binary interaction variable between the FDI and Export
variables. This variable takes 1 when the firm in question is both an exporter and a
foreigner and 0 otherwise. The presence of this variable makes it possible to distin-
guish the four types of firms. In particular, the reference firm can be identified by
assigning the value 0 simultaneously to these two variables: it is a local firm operating
on the domestic market. A positive coefficient associated with this variable means that
a firm that is both foreign and foreign-oriented is on average more efficient in terms
of TFP than a local non-exporting firm. Thus, δ2 measures the productivity gain
induced by FDI for a non-exporting firm, whereas this effect will be equal to the sum
γ1 þ δ1 þ δ2 (more precisely, eγ1þδ1þδ2 � 1), when the firm in question is exporting.

The other control variables selected relate to the characteristics of firms that are
likely to affect their performance. These are the age of the firm (Ageict), its size (Sizeict)
in terms of employees, and the degree of its financial obstacles (Fin:Obs:ict). The latter
measures the manager’s perception of constraints to accessing finance. It takes values
ranging from 0 to 4 according to the degree of severity of financial constraints per-
ceived by the manager. The descriptive statistics of the data are presented in Table 4A.

One problem that deserves special attention when estimating the equation of the
basic model concerns selectivity bias. Indeed, it is quite possible that foreign investors
are, from the outset, oriented toward companies operating in sectors and countries
where productivity is growing at a relatively faster pace than others. In this case, a
positive correlation between FDI and productivity does not necessarily reflect a causal
relationship. Just as the orientation of FDI toward sectors of activity or countries in
difficulty will result in a false negative correlation between FDI and productivity, this
problem of self-selection of FFs in favor of the most productive local firms implies a
causality problem between the dependent variable and the explanatory variables,
notably “FDI” and the variables capturing the spillover effect, and therefore a bias in
the estimation of the effects of FDI. We have not explicitly addressed this selectivity
problem in this work. But we have tried to mitigate its effects as much as possible, first
by introducing sectoral indicator variables Dj and country Dc to neutralize the
intersectoral and spatial variability of productivity and then by estimating the model
on a sub-sample made up solely of local firms.

4. Empirical analysis of the effects of FDI on productivity

Columns (1) and (3) give the estimation results of the basic model equation via
heteroskedasticity-corrected ordinary least squares, respectively, without and with

9 Several thresholds were tested without affecting our estimates.
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the control variables. Finally, columns (2) and (4) estimate strictly the same equations
as (1) and (3) but excluding the FFs from the sample:

The first lesson that can be drawn from Table 3 is that whatever the specification
used, the direct effect of FDI is negligible (t = 0.63), contrary to the results of [26]
who found that FDI has a positive effect on TFP. This effect, however, varies

(1) (2) (3) (4)

Variables All sample Local firms All sample Local firms

FDI 0.00911 �0.0199

(0.63) (�0.92)

Horizontal �0.191*** �0.199*** �0.178*** �0.175***

(�3.53) (�3.34) (�3.22) (�2.94)

Backward 0.262 0.259 0.279* 0.270

(1.60) (1.44) (1.67) (1.47)

Forward 1.001*** 1.104*** 0.930*** 1.007***

(4.71) (4.75) (4.37) (4.32)

Export �0.00260 0.000677

(�0.24) (0.06)

(Export � FDI) 0.0608**

(2.07)

Size �0.0000347*** �0.0000562***

(�2.64) (3.28)

Age �0.00000557 �0.0000137

(�0.02) (�0.05)

Fin. Obst. �0.0162*** �.0172671***

(�5.23) (�5.34)

Constant 2.152*** 1.878*** 1.961*** 1.856***

(77.90) (53.68) (54.58) (48.96)

Number of observations 5248 4838 5134 4783

R2 0.166 0.160 0.171 0.166

F 64.24 63.74 51.90 53.42

P Value 0.00 0.00 0.00 0.00

Fixed effects - Sectors Yes Yes Yes Yes

Fixed effects - Countries Yes Yes Yes Yes

Effects fixes – Years Yes Yes Yes Yes

*Significant at 10%.
**Significant at 5%.
***: Significant at 1%.
Note: Absolute values of Student’s t corrected for heteroskedasticity are shown in brackets. Source: Authors’ calculations
based on WBES data.

Table 3.
Estimation results of the basic model.
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depending on whether the FF is exporting or focusing on the local market. For a non-
exporting firm, this effect is measured directly through the coefficient associated with
the FDI variable and is equal to �1.97% but is not significant (t = �0.92). This means
that, compared to a local firm, foreign participation in the capital of a non-exporting
firm generates on average no productivity gain. The latter increases significantly to
4.66%, that is, (e(�0.0199–0.0026 + 0.068)-1), when the FF in question is also an
exporter. This result is expected since it implies that an exporting FF is more efficient
than an FF operating on the local market.

The estimates also show that the linkages between local firms and the FFs have
significant positive effects on their productivity. It seems that local firms have
benefited more from better-quality inputs and that this business relationship has
allowed them to be in contact with new technologies and innovations put forward
by FFs. However, the backward effect seems to have a fragile (column 3) or insignif-
icant effect here. The lack of impact of this variable on the productivity of local firms
shows that FFs prefer to opt for imported intermediate goods that are cheaper, of
better quality, and meet their required standards than locally produced inputs. A
simple regression of the share of imported inputs on the share of foreign capital
concludes that there is a positive and significant correlation at the 1% level (see
Figure 2A).

Regarding the horizontal spillover effect, it has a negative and statistically signifi-
cant effect on local firms in the MENA region. An increase of one point in the share of
FF sales in a sector translates on average into a productivity loss of about 0.20% for a
local firm belonging to the same sector. This loss increases to 0.18% when the regres-
sion includes control variables. Bouoiyour and Toufik [25] reach the same result in a
sectoral study for Morocco. We can also refer to the micro-econometric study of [26]
concerning the Tunisian manufacturing sector.

And finally, the perception of financial constraints has a negative and significant
effect on the productivity of firms. In columns 3 and 4, it appears that an increase of
one point in the perception of these constraints (on a scale of 0 to 4) reduces the
average productivity gain by 0.0162% in the case of the total sample and by 0.0173%
when only domestic firms are considered. The same is true for size, where the average
gain drops to around 4.10–6%. Finally, the age of the firm, taken as another control
variable, seems to have little impact on TFP. The coefficients are not statistically
significant.

We then asked ourselves whether the presence of large companies in our sample
might cause a bias in our results. Indeed, these firms necessarily experience sustained
productivity growth, a very large inflow of FDI, and better quality [36]. Excluding
large firms, the new sample was split into two categories: small firms (1–19
employees) and medium firms (20–99 employees). The results in Table 5A suggest
that our previous findings hold in all cases, except for the backward variable, which
becomes positive and significant for medium-sized firms. This suggests that the
latter benefit more from upstream vertical externalities compared to their smaller
counterparts.

Furthermore, some authors [24, 37, 38] attribute the negative or insignificant
impact of horizontal spillovers to a low technological absorption capacity of local
firms. We sought to test this hypothesis by including the interaction term
(Horizontal � Abs.)ict, where Abs.ict (see Box 1) is a variable that measures the
capacity of firm i to adapt to the new norms imposed by FFs. Thus, the spillover
effect becomes a function of the absorptive capacity and is equal to γ2 þ γ5 Abs.
According to our estimates, the coefficient γ2, associated with the Horizontal variable,
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is always negative and statistically significant, while γ5, which is associated with
the interaction variable Horizontal � Abs., is positive and statistically significant.
The fact that γ5 is positive means that the intra-sector spillover effect becomes
increasingly important as the firm approaches the efficiency curve and becomes
positive when its adaptability exceeds the threshold Abs: ∗ ¼ � γ2

γ5
. This result implies

that foreign presence in an industry can be beneficial for firms with high absorptive
capacities.

Column 1 of Table 4 shows that a 1 percentage point increase in the share of
EFs in total sales leads at worst to a fall in the productivity of firms operating in
the same sector of the order of 0.91%, for Abs. = 0, and at best to an increase of the
order of 1.21%, that is, (2.113–0.906%), for Abs. = 1. The technological
absorption threshold at which this effect becomes positive is about 0.43, that is,
((0.906)/(2.113)). As column 2 of Table 4 shows, these conclusions remain
valid when considering only local firms, but the magnitude of the spillover effects
and the Abs. * threshold changes. Indeed, the elimination of FFs from the overall
sample has had the effect of amplifying the losses, which for an increase of 1 point
(Abs. = 0) in the share of FFs in sectoral sales, now rise to �0.97%. Consequently, the
efficiency threshold Abs. * efficiency threshold for a positive effect falls to 0.40, that
is, ((0.969)/(2.436)).

However, the hypothesis according to which human capital (HC) “is a means of
fully absorbing the beneficial effects of FDI on productivity, via the imitation of
techniques and the contribution to their evolution and adaptation to the local context”
is not verified. More precisely, the variable HC, measured by the percentage share of
skilled jobs in the total employment of firm i, does not allow to absorb, in all cases, the
losses induced by the foreign presence in the same sector, given that the coefficient
associated with the interaction variable (Horizontal � HC) is much lower than γ2, that
is, 0.0912 < 0.237. In other words, the human capital considered here does not seem
to be sufficiently adapted to benefit from the positive externalities linked to the
presence of FF in each sector.

Horizontal� Abs:ð Þict : It is an interaction variable between the "Horizontal" variable and the "Abs."
variable that measures the degree of technological absorption of firms calculated, at each date t, as a deviation
from a sectoral efficiency frontier. Formally:

Abs:ict ¼
TFP�

jct

TFPþ
jct

(7)

Where TFPþ
jt and TFP�

jt measure, respectively, the maximum and minimum productivity levels at date t in

sector j to which firm i belongs. Note that this variable takes its values in the interval [�∞,1]. A value close to 1
means that the firm in question is close to the frontier of its sector TFPþ

jt and therefore has a good technological

absorption capacity. On the other hand, a value close to �∞ indicates the relative inefficiency of the firm and
therefore its low capacity to absorb the technologies conveyed by the FFs. Thus, the spillover effect on
productivity is given by:

∂TFPict

∂Horizontaljct
¼ γ2 þ γ5Absict (8)

A positive value of the coefficient γ5means that the spillover effect of FDI increases with the technological
absorption capacity of firms.

Box 1.
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(1) (2) (3) (4)

Variables All sample Local firms All sample Local firms

FDI �0.0219 �0.0241

(�1.19) (�1.04)

Horizontal �0.906*** �0.969*** �0.237*** �0.237***

(�10.40) (�10.58) (�3.73) (�3.36)

Horizontal � Abs. 2.113*** 2.436***

(20.43) (20.51)

Horizontal � HC 0.0643 0.0912*

(1.30) (1.66)

Backward 0.0735 0.168 0.340* 0.322*

(0.36) (0.74) (1.94) (1.66)

Forward 0.428* 0.261 1.040*** 1.113***

(1.72) (0.92) (4.53) (4.42)

Export �0.0117 �0.0134 �0.00224 �0.00000445

(�1.24) (�1.38) (�0.20) (�0.00)

(Export � FDI) 0.00648 0.0589*

(0.24) (1.85)

Size �0.0000345*** �0.0000375*** �0.0000370*** �0.0000538***

(�2.93) (�2.82) (�2.61) (�3.06)

Age �0.0000447 0.0000426 �0.00000702 0.0000183

(�0.22) (0.21) (�0.03) (0.07)

Fin. Obst. �0.00887*** �0.008217*** �0.0176*** �0.0188***

(�3.28) (�2.94) (�5.45) (�5.58)

Constant 1.944*** 1.850*** 2.214*** 1.931***

(44.04) (37.77) (63.49) (52.49)

Number of observations 5134 4738 4837 4484

R2 0.398 0.413 0.172 0.168

F 68.22 72.26 47.07 48.89

P Value 0.00 0.00 0.00 0.00

Fixed effects - Sectors Yes Yes Yes Yes

Fixed effects - Countries Yes Yes Yes Yes

Effects fixes – Years Yes Yes Yes Yes
*Significant at 10%.
**Significant at 5%.
***Significant at 1%.
Note: Absolute values of Student’s t corrected for heteroskedasticity are shown in brackets. Source: Authors’ calculations
based on WBES data.

Table 4.
Externalities of FDI and the role of technology and skills gaps.
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5. Conclusion

In this paper, we have tried to assess the impact of foreign presence on MENA
firms’ productivity (total factor productivity). The results of the econometric
analyses show that the direct effect of foreign investment on firms’ total
productivity is not statistically significant. On the other hand, the downstream
vertical externalities, which are supposed to account for the relationship between FFs
and their local customers, are positive. It also appears that the distinction between
small and medium-sized firms shows the existence of positive upstream vertical
spillovers in the latter case and their absence in the former. And finally, the
horizontal spillover effect, measuring the intensity of foreign presence in each
sector, is negative. We sought to test this hypothesis. Thus, the spillover effect
becomes a function of the absorption capacity. According to our estimates, the
spillover effect becomes increasingly important as the firm approaches the
efficiency curve and becomes positive when its absorptive capacity exceeds the
0.40 threshold. This result implies that foreign presence in an industry can be
beneficial for firms with high absorptive capacities. However, the complementarity
between human capital and foreign presence does not produce the expected beneficial
effects.

The main limitation of our study lies in the nature of the data. The analysis of
spillover effects on firm productivity in the MENA region was based on data from a
pseudo-panel. This limitation prevented us from:

measuring TFP by the method of [39], followed by [40], based on an instrumen-
tation of the firm’s productivity to circumvent the correlation problem between
unobserved shocks affecting the firm’s productivity and its input choices.

And delaying the externality variables to allow time for their impact.
To overcome the limitations mentioned above, it would therefore be desirable that

future studies use comprehensive longitudinal data that is usually aggregated from
repeated surveys over time on the same sample.

Being aware of the limitations of our work, we can argue that MENA countries
should seize their opportunities by increasingly anchoring themselves with developed
countries to benefit from technological externalities transmitted through trade and
foreign direct investment. Taking advantage of these externalities would increase the
countries’ industrial productivity and promote their economic growth. However, it is
more than necessary to intensify the efforts already undertaken in the field of
education to improve the quality of human capital.
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Appendices

Externalities of FF on firm productivity. Source: Authors, adapted from
Blomström and Kokko [10]

Correlation between the share of imported inputs (CIimp/CI) and the
share of foreign capital (Part-Cap-Etr). Source: Authors’ calculations
based on WBES data.

Figure 1A.
Externalities of FF on firm productivity.

Figure 2A.
Correlation between the share of imported inputs (CIimp/CI) and the share of foreign capital (Part-Cap-Etr).
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Sample description.

Country Wave 1 Wave 2 Wave 3

years Obs# years Obs# years Obs#

Egypt 2013 2008 2016 1173 2020 1990

Jordan 2013 335 2019 290

Lebanon 2013 238 2019 268

Morocco 2013 186 2019 462

Palestinian Authority 2013 158 2019 127

Tunisia 2013 327 2020 364

Source: Authors' calculations based on WBES data.

Distribution of firms by sector of activity.

Sectors/Firms Local firms Foreign firms Total

Food and Tobacco 1617 140 (7.97%) 1757 (22.48%)

Other products 323 17 (5.00%) 340 (4.35%)

Wood and Paper 640 34 (5.04%) 674 (8.62%)

Machines 490 60 (10.91%) 550 (7.04%)

Transport equipment 86 16 (15.69%) 102 (1.31%)

Metal 667 47 (6.58%) 714 (9.14%)

Oil and chemicals 1800 137 (7.07%) 1937 (24.78%)

Textiles 1496 246 (14.12%) 1742 (22.29%)

Total 7119 697 (8.92%) 7816 (100.00%)

Source: Authors' calculations based on WBES data.

Classification of industrial sectors NACE Rev. 3.

Sector Name ISIC Rev.3 correspondence

Food and Tobacco 15,16

Textiles 17, 18,19

Wood and Paper 20, 21,22

Oil and chemicals 23, 24, 25,26

Metal 27,28

Machines 29, 30, 31, 32,33

Transport Equipment 34,35

Other products 36
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C.1.1.1 Table 4A. Descriptive statistics.

Variables Number of observations Average/Frequency Standard deviation Min Max

FDI 7816 8.92% 0 1

TFP 5498 1.34 1.59 �5.63 7.29

Horizontal 7926 0.20 0.19 0.00 1.00

Backward 7641 0.03 0.04 0.00 0.25

Forward 7641 0.02 0.03 0.00 0.25

Export 7552 23.50% 0 1

Size 7824 118.84 293.71 1 5500

Age 7805 23.22 15.72 1 95

Fin. Obst. 7881 1.54 1.33 1 4

Source: Authors' calculations based on WBES data.

C.1.1.1.1 Table 5A. Estimation results by firm size.

Small firms [1–20] Medium-sized firms [20–99]

Variables All sample Local firms All sample Local firms

FDI �0.0208 �0.0435

(�0.43) (�1.08)

Horizontal �0.191*** �0.182*** �0.468*** �0.441***

(�2.63) (�2.47) (�4.07) (3.73)

Backward 0.304 0.298 0.705** 0.658**

(1.14) (1.09) (2.34) (2.04)

Forward 0.609** 0.586** 1.916*** 2.127***

(2.07) (1.97) (4.74) (4.93)

Export 0.0102 0.011 0.00277 0.00399

(0.48) (0.54) (0.16) (0.22)

(Export � FDI) 0.0780 0.0224

(0.89) (0.39)

Age �0.000386 �0.000335 �0.000105 0.0000350

(�1.05) (�0.92) (�0.22) (0.07)

Fin. Obst. �0.0192*** �0.0184*** �0.0173*** �0.0220***

(�5.03) (�4.78) (�2.83) (�3.39)

Constant 2.289*** 2.213*** 2.223*** 2.107***

(48.64) (71.91) (40.06) (28.08)

Number of observations 2071 2013 1864 1733

R² 0.165 0.167 0.178 0.168

F 30.83 33.36 17.64 18.45
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Small firms [1–20] Medium-sized firms [20–99]

Variables All sample Local firms All sample Local firms

P Value 0.00 0.00 0.00 0.00

Fixed effects - Sectors Oui Oui Oui Oui

Fixed effects - Countries Oui Oui Oui Oui

Effects fixes – Years Oui Oui Oui Oui
*Significant at 10%.
**Significant at 5%.
***Significant at 1%.
Note: Absolute values of Student's t corrected for heteroskedasticity are shown in brackets; Source: Authors' calculations
based on WBES data.
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