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Abstract: UNCTAD data reveal that most Middle East and Nétican (MENA)
countries have failed to attract levels of Fordigrect Investment (FDI) that correspond
with theirpotentials. Generally, FDI flows to the MENA region have beemsistently
abysmal, compared with other regions. While theranecdotal evidence that knowledge,
technology, and human capital are becoming morergahan factor accumulation in
international competitiveness and capital flowsstrstudies on FDI flows to the MENA
region have not systematically explored the intenaztion between knowledge and FDI
flows. In this study | use logit and cross-countgressions, with data from 61 MENA
and non-MENA countries, to investigate whether etadite investment in knowledge,
technology, and human capital by MENA countrieslaixg their sub-optimal FDI

profile. Results from both models suggest thatstvent in knowledge and technology
is not significant for a MENA country’s ability tattract an optimal level of FDI. To the
contrary, openness of the economy, GDP per capdaalitical risks are more important
for FDI flows. One implication for MENA countries that, despite their poor science
and technology infrastructure, they could stilfatt FDI by promoting openness and
political rights/civil liberties.
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I. INTRODUCTION
One of the numerous paradoxes about the MENA rdgitre fact that MENA countries
have the potentials to attract a substantial infbdWworeign Direct Investment (FDI), but
have not been able to do so. Apart from being #stitin of the world’s largest oil
reserves, the MENA region features abundant natesalurces, a fairly skilled
workforce, and proximity to European markets. Yretanking after ranking, MENA
countries have been consistently listed as amangdhbntries that have not attracted the
level of FDI commensurate with their capabilitiss UNCTAD’s 2000-2002
classification of countries according to their lisvef FDI vis-a-vis potentials (see Table
1), only four MENA countries were classified adeit“Front-Runners” or “Above-
Potential.” The rest were classified as “Below-Rtd” or “Under-Performers?”

This ranking is consistent with data @i Fows to the MENA region, which
show that MENA countries receive less FDI than noosintries in the developing world.
During the 1990s, for instance, the average FDI/@&&i® for MENA was 1.76%,
compared to 2.28% and 2% in East Asia and Latin daagrespectively (Bisat, 1996,
p.9). The situation got worse afterward; betweedb1&nd 2003 the average FDI/GDP
ratio in MENA countries was 1.51%, compared to 2i@%eveloping countries.Table
2 shows that the FDI/GDP ratio in the MENA regioasna mere 0.35 percent in 1996,
the lowest of all the regions in the developing orAlthough the FDI/GDP ratio in the
MENA region increased to 1.27 percent in 1998a# heen declining ever since, and has
remained below 1 percent. Notice from Table 2 gat-Saharan Africa (SSA), which is

often regarded as one of the poorest regions iwtrtl, attracted substantially more

! As Table 1 shows, nearly 40 percent of the coeslisted as “Below-Potential” are MENA countries.
2 Computed from data iworld Development Indicators database for 2005.



FDI than the MENA region during the past decadeA 8feived about 10 times more
FDI than MENA in 1999. In addition to having a yéow share of FDI in developing
countries, MENA countries’ share of net privateitaglows has also been abysmal, as
Table 3 indicates. In 1990, MENA countries accedrfor a mere 1.35 percent of net
capital flows to developing countries, slightly &d&SA’s share of 0.68 percent. By
1996, however, MENA countries had become the lowexspients, with 2.85 percent of
the total®

FDI flows to the MENA region are highlgesved, both across countries and
sectorally. First, much of the flows is concentdate a few countries such as Saudi
Arabia, Egypt, Tunisia, Bahrain, and Morocco. Téueest recipients include Libya,
Kuwait, and Yemen (Eid and Paua, 2002, p.110).o&ca preponderance of FDI in the
region has gone into petroleum-related (particylayldrocarbons) and other primary
activities. Non-petroleum FDI (especially to caigg such as Bahrain, Egypt, Morocco,
Tunisia, and Lebanon) has gone into tourism, bapkelecommunications,
manufacturing, and construction (Eid and Paua,1).1Third, the meager flow of FDI to
MENA countries reflects a historical treAdOf developing countries’ 65.7 percent share
of the global stock of FDI in 1938, MENA'’s sharesx&6 percent, compared to Africa’s
at 7.4 percent. In 1960, developing countriestashregas 32.3 percent, while MENA

received 2.8 percent and Africa 5.5 percent (Dupni981, pp.224-235). Lastly, FDI in

3FDI flows to the MENA region has been abysmal diesfie adoption, by some MENA countries, of the
European Union policies and regulations designethrg other things, to promote FDI. Many MENA
countries have also implemented structural adjustmpeograms that have led to the privatization of
inefficient public enterprises, fiscal reforms aeébrm of the banking system. These countries lada®
introduced FDI policies designed to create an eéngldnvironment for FDI [see, for instance, Eid and
Paua (2001), Rivlin (2001) and Noland and Pack 72j00

* This historical trend suggests that endemic imstihal constraints may also be responsible for the
abysmal flow of FDI to the MENA region.



the region has not been proportional to the sizZdEBRNA economies. In 1999, the

MENA region’s GDP totaled $591.6 billion, almostiter SSA’s at $320 billion. Per
capita Gross National Investment (GNI) in the ragias $2000 in 1999, which
amounted to over four times that of SSA at $498raBoxically, SSA received five times
more FDI than the MENA region in 1999 (World Ba@k02). In addition, six of the
bottom 10 countries in UNCTAD’s Inward FDI Perfomnt& Index in 2003 are MENA
countries’ What is surprising about FDI flows to the MENA i@gis that “inward flows
are not only low as might be expected on the hzdise fundamentals but also below the
norm” (Noland and Pack, 2007, p.262).

The question, therefore, is: what is vgganth MENA countries? Why have they
not lived up to expectations with regard to FDI?haligh various studies have explored
why MENA countries have not attracted an optimeéleof FDI, none has undertaken a
systematic empirical analysis of the role playedniwestment in knowledge and
technology. This is despite the fact that them@rsumstantial evidence that foreign
investors are becomirigss sensitive to political and macroeconomic instépiland
more concerned about the availability of a well-devebbgeience and technology
“infrastructure” in the host country. The massir#aw of FDI to China and India — two
high-tech developing countries — during the pastde is often used as anecdotal
evidence of the salience of knowledge and techydiogFDI flows. The Republic of
Ireland has also attracted large inflows of FDlidlgithe past decade largely because of

the existence of a cluster of high-tech firms sashntel and Microsoft in that country.

® The Inward FDI Performance Index ranks countriethle FDI they receive relative to their economic
size, computed as the ratio of a country’s shagddbal FDI inflows to its share in global GDP. rFo
details about this index, see UNCTAD (2003).



This paper uses logit and cross-courdgyessions, with a sample of 61 MENA
and non-MENA countries, to investigate whetherahgity of MENA countries to attract
levels of FDI commensurate with their potentialpeteds on their levels of technological
development. Based on the empirical results, tipeparoposes policy measures that
MENA countries need to undertake in order to mowenf“Below-Potential” to “Above-
Potential” and “Front-Runner.” The paper is dividetb seven sections. Following the
introduction in Section I, Section Il is a reviewtbe literature, and Section Il sketches
out an endogenous growth theoretical frameworkHemaper, followed by the empirical
model in Section IV. Section V discusses the redutim logit and cross-sectional OLS
regressions, while Section VI considers the pdlplications of the results. Section VII

focuses on the conclusions and recommendatiorfarter research.

Il. LITERATURE REVIEW

When investigating why FDI to the MENA region haeh abysmal, most researchers
tend to focus on macroeconomic, and sometimedutistial, variables such as economic
growth, openness, real interest rates, rate ofiretn investment, infrastructures, natural
resources, corruption, and political stability [skee instance, Kamaly (2002), Eid and
Paua (2002), Rivlin (2001), and Richards and Waigrf1996)]. The empirical papers
typically use fixed effects panel regressions, asthall sample of MENA countries.
These studies often conclude that macroeconombdistaopenness, and political
stability are important for FDI flows to the MENA&gion. Kamaly (2002), for instance,
used a dynamic panel model covering the period 193D to identify the determinants

of FDI flows to the MENA region, and concluded thiz lagged value of FDI/GDP and



economic growth were the only significant factomsoagst a multitude of
macroeconomic indicators. In a study that usedifisects panel regressions, Onyeiwu
(2004) found that openness and corruption/buretinced tape were the only significant
variables for FDI flows to the MENA region.

However, rarely do empirical studies @i Fows to MENA countries explicitly
model science and technology indicators. This gpide the increasing importance of
technological innovation in the new global econoary] anecdotal evidence that it may
even have become a key determinant for attractidig Mytelka (1987, p.43), for
instance, notes that if R&D, design, engineerimyeatising, and marketing are regarded
as part of “knowledge,” then “present trend suggédsat knowledge inputs may be
displacing capital, land, and labor as the printefning feature of the production

process.” According to Paus (2005, p. 193):

The absolute number of skilbedl educated workers in a developing

country is one factor that cstparibus influences the amount of

high-tech FDI a developing ctiyrtan attract. One of the reasons

Ireland was able to attracgigainflows of high-tech FDI was the

relatively large number of emegrs and other highly trained people

it could provide.
In his interviews with R&D managers of foreign corations operating in China, Chen
(2008, p.628) notes that “the primary motives ulyileg the establishment of advanced
R&D centres in China concerned not the cost, baiatrailability of the required skilled
labor.” Corroborating this point, the director &Nl China Research Labs pointed out

that:

...... the migration is not just aboutsourcing for low labour rates.



If it were just about low labowates, we'd probably have R&D centres
in places like Romania and thdippines. China’s advantage is not in
low production costs. Productiasts are even lower in India. China’s
advantage lies in the availabitifgthe best talent (Chen, 2008, p.628)

Investigating whether knowledge and tetbgy play an important role in FDI
flows to the MENA region is warranted, given thgioa’s poor Science and Technology
(S&T) infrastructure. Table 4 shows that Gross Bstit Expenditure on Research and
Development (GERD) in Arab States (most of whialiarthe MENA region) as a
percentage of world GERD is about 0.4%, the lowesbngst the regions reported in the
table. GERD as a percentage of GDP in Arab Stat@pPb, again the lowest of all the
regions ---lower in fact than Sub-Saharan Afric&Ap Only a paltry 1.6% of
researchers in the world are located in Arab Stateser than every other region except
SSA. Additionally, the number of patents granteéinas in the MENA region during
the period 1989-1996 was a paltry 200, comparel it 302 for Korea, 1, 725 for
Singapore, 1,510 for India, and 1,081 for Hong K{®ttistical Abstract of the World,
1996). Trade data also show that MENA countrieexqpredominantly low-tech
products, reflecting their lack of investment intiaological innovation. The volume of
scientific publications by MENA scientists in inbational journals is also considered to
be unimpressive (Radwan and Kassem, 2002, p.415).

As a further evidence of the poor S&Trastructure in the MENA region, Table 5
shows that most of the researchers in the MENAoregre employed in the public sector
and higher education, rather than in business ges. Of the four MENA countries for
which data were available, only Israel had a sigaift portion (82%) of its R&D

personnel employed in business enterprises, fotldweTurkey with about 30%.



Incidentally, these countries have also attractsij@ficant amount of FDI compared to
other MENA countries. All of Algeria’s and Tunis&R&D personnel were employed in
the public sector and in higher education. By astirChina and Ireland, two large
recipients of FDI, had about 78% and 62% of thé&DRpersonnel employed in business
enterprises, respectively. Studies have showrfitinas tend to locate in a region with a
cluster of businesses engaged in R&D. Locatiorushsa cluster enables firms to reap
the benefits of agglomeration economies in the fofravailability of researchers,
diffusion of technical and scientific knowledgedaastrong S&T infrastructure.

Beyond these anecdotes and circumstatidence, does economic theory lend
credence to the notion that knowledge and techiycdog salient for FDI flows? This

guestion is addressed in the next section.

[ll. TECHNOLOGY AND FDI: A THEORETICAL FRAMEWORK

Investment in science and technology affects FBiréctly through its effect on output,
per capita income, and growth (Lai, et al., 200818)° Most empirical studies on the
determinants of FDI have shown a significant relaghip between economic growth and
FDI flows [see, for instance, Zhang (2001) and Gabérti (2001)]. Thus, variables that
affect growth can also influence FDI flows. In tBiction, | use a simple endogenous
growth model to show how technology affects outpnt] subsequently influences FDI

flows. The Romer (1986) growth modés often written as:

Y = K*(ALy)* (1)

® Lai et al. found that there is a direct correlati®etween human capital investment, domestic R&D an
China’s economic growth.

" The version of the Romer model used in this payser adapted and modified from Audretsch and
Keilbach (undated).



Per capita income can therefore be denoted as:
Y/Ly =K®(A)*?

where Y represents output, K capital stock Endis the labor force required for the
Y
production of Y, while A is the stock of knowledgapital in the economy. The capital

accumulation function is adapted from the Solows@)9model:

K = Y — AK (2)

where S is the saving rate anfl is the rate at which capital is depreciated. TheDR&
sector can be modeled as:

A=8La (3)
where O represents the discovery rate of innovations, with

=8 La""A" (4)

LA stands for the number of workers involved in thedpction of new knowledge (i.e.
scientists and engineers involved in R&ﬁb.);denotes returns to scale in R&D, whife
(0 <= <= o) is a parameter that measures the magnitude of leagelspillovers. All
other things constant, @ = 0, the rate of knowledge diffusion will be smaifid output

will be less. Conversely, B = «, the rate of diffusion will be very large and auitput

will be high as well. The rate of knowledge creat{or the rate of endogenous technical
change) can be obtained by substituting equatipimtd (3):

A = 5L, A2 (5)

It can be seen from equation (5) that the stodinofvledge (and hence economic growth and

FDI flows) in the economy depends on the numbevarkers actively engaged in R&D, returns
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to scale in R&D, and the rate at which knowledd@udées in the economy. Contrary to most
neoclassical models that assume Arrow-type learinirghich knowledge diffusion is costless
and automatic, the rate of technological diffusi@pends on the availability of human capital, as
well as a strong absorptive capacity (Lai, 20080)2 If the knowledge generated in the

economy is fully commercialized, economic growtti W faster and:

A=Ac (6)

However, growth will be slower if:
A-Ac>0 (7)

Equation (7) implies that some of the knowledgeegeted in the economy is not being

commercialized. A number of factors may explainiba-commercialization of

knowledge in an economy. First, if mostlof is concentrated in government labs and
other public institutions, much of the knowledg@eeted will be “basic knowledge,” rather
than “applied knowledge” or applied research. Tluspuntry may have a large number of
scientists and engineers engaged in R&D, butestperiences slow growth and poor FDI
performance. Second, if property rights are not-pedtected in a country, firms will be
reluctant to make knowledge available to the puibliough patenting and other contractual

forms in the technology market. Consequently, @ teitd toward zero, leading to both a

lower A and Ac.Third, if firms in an economy lack absorptive capadhey may not be

in a position to assimilate and commercialize nesvikledge. Again, this will slow down

the growth process and reduce FDI flows.

8 Cohen and Levinthal (1990, p.128) define absoeptiapacity as the “ability of a firm to recognibe t
value of new, external information (or knowledgegsimilate it, and apply it to commercial ends.”



11

IV. THE EMPIRICAL MODEL

The previous section has shown that there is aehieal link, albeit an indirect one,
between technology and FDI. In this section, | Btigate whether science and
technology indicators explain why FDI flows to th=NA region do not reflect their
capabilities. As discussed earlier on, UNCTAD dfess countries into four categories
according to their abilities to attract differeatéls of FDI. Two of these categories,
“Front-Runner” and “Below-Potential” are of partiauinterest in this study because
most MENA countries fall under the latter categdvly. goal is to use the logit model to
determine whether a MENA country’s investment iresce and technology increases its
probability of becoming a front-runner. The depemnidariable in this model is a binary-
choice variable called “Country Category,” whiclsigas the number 1 to “front-
runners” and zero to “below-potentials” for the nties listed in Table 1. The model is

specified as:

Country Category =¢3+ [3R&D + [RBUSR&D + [ENRES + [{, TECHEX + (GDPCAP +
6ROLR + RZOPEN

Explanatory Variables

There are two sets of explanatory variables inrtioslel: Science and Technology

indicators andControl Variables. The science and technology indicators include the

following variables:

R&D Expenditure (R&D): Most innovative activities take place in public grd/ate

Research and Development (R&D) laboratories. Algothere is controversy about
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whether R&D labs are the most important sourcdasafnical change, it has become
customary for economists to measure the level iatiee activity by expenditures on
R&D as a percentage of GDP. | expect the coefftadenthis variable to be positive
because a higher R&D expenditure would increaseihgensity of a country to become

a front-runner.

Business R&D (BUSR&D): Expenditure on R&Dper se, while necessary, is not a
sufficient condition for attracting an optimal léweé FDI. A preponderance of that
expenditure must occur in the private sector fto ibe an effective tool for attracting
FDI. A large share of business R&D in a countrgtat R&D expenditure indicates that
the private sector is not only vibrant, but alse dhiving force of the economy. Thus, the
larger the proportion of business R&D in total R&Kpenditure, the more likely that a

country would attract an optimal level of FDI, amehce become a front-runner.

Number of Researchers (NRES): In addition to being a S&T indicator, this varialallso
serves as a proxy for human capital. Countries ascbouth Korea, China, and India
with large stocks of human capital also have a Wgit number of scientists, engineers,
and researchers. In the new economy, skills, kmgdeand human capital have become
very important competitive factors. As indicatedsecttion Il of this paper, some studies
suggest that corporations tend to locate in coemtnith abundant supplies of scientists,
engineers, computer programmers, etc. In a rabahtSreet Journal article, Lohr

(2005, p. C1) noted that multinational corporationss regard “the quality of scientists

and engineers and their proximity to research cem@te crucial.” India and China have
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become popular destinations for foreign investasly because of the availability of a
skilled workforce at affordable wage rates. Becahsenumber of researchers in a
country may be affected by the country’s populgtianeasure this variable by the
number of researchers per million of the populatidme coefficient on this variable is
also expected to be positive, as an increase indher of researchers will enhance the

ability of a country to attract more foreign invast

High-Technology Exports (TECHEX): Countries that have invested significantly in
science and technology typically export high-teobdpcts. Conversely, countries that
have not invested enough in science and technagyto rely on primary products,
natural resources, and light/assembly-type manuf@dtproducts. This variable is
measured as a proportion of manufactured exportsissexpected to be positively

correlated with a higher propensity to attract FDI.

The followingcontrol variables that influence FDI flows are includedtie modef

GDP Per Capita (GDPCAP)

Nearly every study on FDI has found a positivetreteship between, GDP per capita,
economic growth and FDI (Zhang 2001; Chakrabai@il2@®amirez 2000). One reason
for the positive relationship is that growth inges living standards and thus creates a
large market for foreign investors. Apart from haylarge domestic markets, high-

growth economies typically implement stable andlitre macroeconomic policies that

° There is a long list of potential control variagléncluding natural resources, infrastructuressi
indicators, and rate of return on investment. Sofitbese variables were not included in the model
because of the non-availability of data for soméhefMENA countries in my sample. Since there is no
microeconomic theory of FDI, analysts have tenaeiti¢clude in their models only variables of their
choice.



14

attract foreign investors. | expect GDP Per Capithe positively correlated with a

higher propensity to attract FDI.

Palitical Risk (POLR): Analysts have established a link between politiskis and FDI.
Other things constant, democratic and politicalbte economies attract more FDI than
despotic and unstable countries (Shneider and EB8F). Democratic regimes are also
more likely to respect civil liberties, the rulelafv and property rights —features that are
more conducive to the flow of FDI. Ngowi (2001paes that many developing
countries have attracted little FDI because theyragarded as “high risk and are
characterized by a lack of political and institaabstability and predictability.” |
measure political risk by Freedom Houskridexes of Political Rights and Civil

Liberties. For each country in my sample, | calculatedaerage of these two indexes.
Because the indexes measure political rights antlibierties on a scale of 1 to 7 (with 1
representing the highest levels and 7 the lowP&)R is expected to be negatively

correlated with a higher propensity to attract FDI.

Openness of the Economy (OPEN)

Additionally, the ease with which investors can maapital in and out of a country (the
openness of the economy) is also an importantmétant of FDI flows (Chakrabarti
2001: 91-92). That is, countries with capital colgt and restrictive trade policies
discourage inflows of FDI, compared to countriediberal policies. Most of the

studies on FDI in developing countries have idesdif positive relationship between
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openness and FDI (Morisset, 2000). | measure opsrine(imports + exports) as a
percentage of GDP, and expect its coefficient tpdmativea priori.
The Logit Model
The model is given as:

In P/1-P] = a+BX + (1)
whereP represents the value of the dependent variabledest 0 and 1, while X
represents a vector of the regressors, in thistb@sscience and technology indicators, as
well as the control variables. Following Ramanat{892), both sides of the equation

can be exponentiated before solvingRor

P=1/(1+e%"FX+h 2)

In other words, the probability that a country viaé a “front-runner” is given by:

XiB
P(Y =1)=logit(X )= 5 3)

and the probability that a country will be “belowtpntial” is:

1
1+e**

P(Y =0)=1-logitX B)= (4)

Following Maddala (1983), the marginal effect gfaxticular independent variab¥ on

the probability of the occurrence of the respond&=R) is expressed by:

oP(Y=1)_ e
X, [1+ ex"g]

2 B ()
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The marginal effects represent the incremental ghamthe predicted probability caused
by a unitary change in the independent variableeundnsideration. | use the marginal
effects to ascertain the relationship between til@yato attract an optimal level of FDI

and a country’s investment in science and techryolog

Data Sources and Descriptive Satistics

Data on the science and technology indicators (e@xXdah-Technology Exports), as well
as GDP per capita were collected from UNESCO’sstied| database. Data on the
control variables, including High-Technology Exowere collected frordvorld
Development Indicators published by the World Bank. Data on civil libestiere from
the Freedom Houdadex of Political Freedom, while data on FDI were from
UNCTAD'’s FDI database. Finally, information on gsatomestic product was from the
US Energy Information Administration. All of thet used in the model are for 2002,
except otherwise stated. The descriptive statifticthe explanatory variables are

summarized in Table 6.

V. RESULTS AND DISCUSSIONS

The logit model was estimated for the 61 countfiieduding 11 MENA countries) listed
under “Front-Runners” and “Below-Potential” in Taldl!° The dependent (or dummy)
variable was regressed on both the science anddkxy indicators and the control
variables. The results are summarized in Tablk @an be seen from the table that none
of the science and technology indicators is sigaift, suggesting that the propensity for

a country to attract an optimal level of FDI is ellated to the country’s investment in

19 Some of the countries were excluded because afahevailability of data.
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science, technology and human capital. This imghasforeign investors consider
mainly non-technological factors when making inugstt decisions.

The control variables, Openness, Polittiak, and GDP Per Capita, are the only
significant variables in the regression result{@&)** The positive sign on the
coefficient of OPEN implies that the probabilityattracting an optimal level of FDI
increases with the openness of an economy. Likewisenegative sign on the coefficient
of POLR suggests that the more stable and demoeatuntry is, the higher its
probability of attracting a level of FDI commengigravith its potentialities.

Although significant, the coefficient @DP Per Capita appears with the wrong
sign, suggesting that a country’s probability afaaiting optimal FDI decreases with an
increase in GDP per capita. This result is consistéth the behavior of non “tariff-
jumping” FDI, i.e. investors who use the host ecagi@s a platform for exporting to
other countries. This category of investors magtb@acted to a country with low GDP
per capita because of locational advantages sucatasal resource availability, low
labor cost, geographical proximity to export maskeind financial incentives. Thus, as
GDP per capita increases in that country, probdbbyto rising wage rates, the country
loses its low-cost advantage and hence witnessesliflows. This may explain why
foreign investors often find rich economies to de éxpensive, both in terms of their
wage rates, raw material prices, and taxes. Thagad prefer to invest in poor countries
with low wages, abundant raw materials, low taxesi moderate energy prices. It is,
therefore, not surprising that the United Statesoisically classified, along with MENA

countries, under “below-potential” in Table 1.

" These variables are significant at the 5 perearel]
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It is pertinent, however, to point oudleortcoming of the logit model. Notice from
Table 8 (the Correlation Matrix of the explanatoayiables) that some of the science and
technology indicators are highly correlated, wittoarelation coefficient as high as 70-
80 percent for some of the variables. GDPCAP ig atsrelated with R&D, NRES, and
BUSR&D —a correlation predicted by the theoretiwaldel in section Ill. This
correlation may have resulted in biased and incbasi estimates. To address this
problem, GDPCAP was dropped and the model re-esttn&lowever, the S&T
indicators continued to be insignificant. One solutvould be to drop a couple of the
science and technology variables and replace thémother indicators such as the
number of patents granted to a country, the nurobscientific publications, and other
S&T indicatorst? A second solution to this simultaneity problenise-specify the
model as a system of simultaneous equations. A thathod is to use the lagged values
of the S&T indicators and GDPCAP. Assuming thatl#gged variables are uncorrelated
with the error term, using lagged values of theogiethous variables can ameliorate
simultaneity bias (Liu, 2008, p.191). These altéugamethods will be attempted in a
future revision of the paper.

To test the robustness of the notion shence and technology indicators have no
significant effects on the propensity to attracogtimal level of FDI, | re-estimated the
model as a cross-country OLS regression, with BBIa percentage of GDP) as my
dependent variable. All the explanatory variab&sain the same, but the year 2003 FDI

data were used because the explanatory varialgeslly affect FDI flows after a time

12 Unfortunately, data on these indicators are natlalle for most MENA countries. Researchers that a
undertaking empirical research on MENA countries@lten frustrated by the spotty nature of dat&eyn
economic variables. The lack of data on S&T indicsis also indicative of the poor S&T infrastrugtin
the MENA region.
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lag. An additional proxy for human capital, wasliaed in the model. It measures
human capital in terms of government expendituredurcation as a percentage of
GDP?!® The results are summarized in Table 9, and thafiroo that science and
technology indicators are not important for FDMBacross countries. As with the logit
model, openness and political risks are the oggiBcant variables in the OLS model.
Surprisingly and contrary to conventional wisdon5per capita is insignificant in the
OLS model** This may be interpreted as meaning that crosstopuariations in FDI
flows are not primarily explained by differencesmarket size. The intuition behind this
result is that, as long as a country is open tetend capital flows, foreign investors
could still patronize the country despite the smalé of its market. And as indicated
earlier on, FDI could be non “tariff jumping,” inhich case investors are using the host
country as a platform for exporting to other coigstor as a base for producing
intermediate inputs for its subsidiaries.

What are the implications of some oftbgression results for FDI flows to MENA
countries? How might insights from the key reshisused to enhance the capacity of

MENA countries to attract FDI? These issues areesddd in the next section

VI. POLICY IMPLICATIONS FOR MENA COUNTRIES
Openness and FDI Flows: The regression results from the preceding settasnshown
that what drives FDI flows globally is not how muobuntries spend on R&D and other

technology indicators. What seems to be more inapbis how open an economy is to

13 This variable can also be interpreted as measgorgrnment commitment to education. The data
source for this variable for the sample countnethis study is théluman Development Report 2007/2008
published by the United Nations. The data useddsatverage public expenditure on education as a
percentage of GDP for the period 2002-2005.

14| replaced GDP per capita with GDP, but the lattened out to be insignificant as well.
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trade, investment and capital flows. This contentgsupported by Jordan’s
classification as a “front-runner” in Table 1 —whibth a high FDI potential and High
FDI performance. One reason for Jordan’s classifinainder this category is because of
its openness compared to other MENA countries olaig its implementation of
economic reforms in the 1990s, Jordan’s centrak lbamoved all foreign exchange
controls in its attempt to attract foreign investihand to also encourage Jordanians to
repatriate to Jordan foreign exchange held in foréianks (Elguindi, 1998, p. 4). By
contrast many MENA countries are still closed, aiiested by high trade barriers in
these countries. Table 7 summarizes the variage tprotection indicators of developing
countries, and shows that trade protection in MESIAn the average the highest in the
developing world. MENA's trade barriers have nolydmeen the highest, they are also
the slowest to come down (Srinivasan, 2002, p.hpther manifestation of the
protective nature of MENA economies is the fact thede flows to the region have
declined dramatically for the past 20 years. Fetance, trade flows to the Middle East
represented about 21 percent of the flows to dgusdocountries in 1980, but fell to 13
percent in 1990 and a meager 9 percent in 1997,(I59). MENA'’s declining
openness contrasts with the increasing opennessiafwhose share of trade flows
increased from 28 percent in 1980 to 52 perceh®bv.

MENA countries can ameliorate their poor scienag tehnology infrastructure
by promoting a policy of openness. As GrossmanHelgman [(1991), quoted in Lai et
al. (2006, p.301)] point out, “the higher a coutgrgegree of openness, the more chances
it will have of imitating and learning from outsidén other words, foreign investors

could import technologies, skills, and expertissrfrelsewhere, as long as the economy
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is openWe live in an information society where technicablledge can be transferred
relatively easily from one country to another. Fmtance, results of R&D conducted in
Europe can be disseminated to the subsidiarieuutiimational corporations in the

MENA region.

Palitical Risks: The logit regression results show that the propgiagia country to

attract a level of FDI commensurate with its patdatdecreases with political risks.
Likewise, the cross-country regression results yntipht differences in FDI flows across
countries can be explained by differences in palitrisks. Incidentally, MENA countries
are perceived as some of the most unstable angdaaintries in the world. The risks and
uncertainties in the region stem from two majorrees. First, the existence of sectarian
regimes in most countries in the region have cigenbed the ability of individuals to
exercise their civil rights and liberties. Secomibst of the regimes in the region are
oligarchic, authoritarian, and undemocratic. Inestvords, political rights, political
freedoms, freedom of expression, etc. are considainhis is particularly true of
countries such as Saudi Arabia, Kuwait, Iran whieeemedia and Western influence are
severely controlled. Consequently, a pre-conditarboosting FDI flows to the MENA
region is for countries in the region to grant pcéil rights and civil liberties to their

citizenry, as well as democratizing the politicedgess.

Science and Technology Indicators: Does the insignificance of science and technology
indicators in both the logit and OLS regressionplinthat investment in science and

technology is a waste of money? As indicated eaolie the insignificance of these
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variables may be due to the imperfection of theades used in this paper to proxy
science and technology. If interpreted broadly, éasv, this result is not inconsistent
with the notion that science and technology areoirtgmt for FDI flows. It could be that
foreign investors are attracted to open econongeause these countries have liberal
policies not only toward trade and capital flowst hlso toward factor movements. Thus,
foreign investors are able to attract scientistgjreeers, and experts from other countries
easily in open economies. Open economies can awertioeir disadvantage in science,
technology, and human capital by making it easiedbmestic and foreign firms to

attract skills and expertise from other countries.

VIl. CONCLUSIONS AND FURTHER RESEARCH
This paper investigates whether the classificabiomost MENA countries as “Below-
Potential” with regard to their ability to attramptimal levels of FDI is related to their
inadequate investment in science and technologsulBefrom both logit and cross-
country regressions find no evidence to supporttiten that investment in science and
technology plays an important role in the abilityMENA countries to attract optimal
levels of FDI. To the contrary, the results shoat thpenness and political stability are
perhaps more important in explaining why some aceestre “front-runners” and others
“below-potential.” Given the imperfection of theriables used to proxy science and
technology, as well as the correlation between softiee explanatory variables, these
results are necessarily provisional.

These results have very important polioplications for MENA countries. Most

MENA countries are not as open as they ought tabe the region in general is known



23

to be politically unstable and very risky do busseWith regard to their lack of
openness, there is evidence that MENA economiesaane of the most protected in the
world. To attain “front-runner” status, MENA couias need to be more open,
democratize their polities, as well as promotetjwali rights and civil liberties.

Further research that uses other measfisgsence/technology and a different
model specification (such as a system of simultas@guations) is needed for more

definitive conclusions.
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Matrix of Inward FDI Performance and étdtal, 2000-2002

HIGH FDI PERFORMANCE

LOW FDI PERFORMANCE

HIGH FDI POTENTIAL

Front-runners
Bahamas, Belgium and Luxembour|
Botswana, Brazil, Brunei, Bulgaria,
Canada, Chile, China, Costa Rica,
Croatia, Cyprus, Czech Republic,
Denmark, Dominican Republic,
Estonia, Finland, France, Germany
Guyana, Hong Kong, Hungary,
Ireland, Israel, Jordan, Latvia,
Lithuania, Malaysia, Malta, Mexico,
Mongolia, Netherlands, New
Zealand, Panama, Poland, Portugal
Singapore, Slovakia, Slovenia, Spal
Sweden, Switzerland, Trinidad and
Tobago, United Kingdom, and Viet
Nam.

Bel ow-Potential

gAustralia, Austria, Bahrain, Egypt,
Greece, Iceland, Iran, Italy, Japan,
Kuwait, Lebanon, Libya, Norway,
Oman, Philippines, Qatar, Korea,
Russia, Saudi Arabia, South Africa,
Taiwan, Thailand, UAE, and United
States.

LOW FDI POTENTIAL

Above-Potential

Albania, Angola, Armenia,
Azerbaijan, Bolivia, Colombia,
Ecuador, Gambia, Georgia,
Honduras, Jamaica, Kazakhstan,
Mali, Morocco, Mozambique,
Namibia, Nicaragua, Republic of
Congo, Republic of Moldova, Suda
TFYR Macedonia, Togo, Tunisia,
Uganda and Tanzania.

Under-Performers

Algeria, Argentina, Bangladesh,
Benin, Burkina Faso, Cameroon,
Cote d’lvoire, Democratic Republic
of Congo, El Salvador, Ethiopia,
Gabon, Ghana, Guatemala, Guineg
Haiti, India, Indonesia, Kenya,
n,Kyrgyzstan, Madagascar, Malawi,
Myanmar, Nepal, Niger, Nigeria,
Pakistan, Papua New Guinea,
Paraguay, Peru, Romania, Rwanda
Senegal, Sierra Leone, Sri Lanka,
Suriname, Syria, Tajikstan, Turkey,
Ukraine, Uruguay, Uzbekistan,
Venezuela, Yemen, Zambia, and

Zimbabwe.

Source: UNCTAD FDI Database.
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Table 2: Net FDI as a Percentage of GDP in Devetpfiountries

Region 1996 1998 1999 2001 2002
MENA 0.35 1.27 0.25 0.79 0.34
SSA 1.57 2.01 2.47 4.40 2.19
S. Asia 0.68 0.64 0.53 0.66 0.76
E. Asia 4.1 2.88 3.17
Latin Amer./ 2.28 3.5 5.02 3.63 2.47
Caribbean

Source: Computed froM/orld Development Indicators, 2002.

Table 3: Net Capital Flows to Developing Countiig$S $ billions)

1990 1996
Region Amount Percentage Amount Percentage
Latin America & the Caribbean 12.5 28.15 74.3 30.50
Middle East & North Africa 0.6 1.35 6.9 2.85
South Asia 2.2 4.95 10.7 441
East Asia & Pacific 19.3 43.47 108.7 44.61
Europe & Central Asia 9.5 21.40 31.2 12.80
Sub-Saharan Africa 0.3 0.68 11.8 4.84
Total 44.4 100 243.8 100

Source: World Bank (1997)

Table 4: Regional Science and Technology Indicators

Regions/Countries GERD as GERD as| GERD per | Researchers | Researchers GERD Per
% World | % of Inhabitant | as a % of Per Million | Researche
GERD* GDP (PPP %) World Total Inhabitants | (thousands|

of PPP$)

Developing 15.6 0.6 20 28.4 347 57.9

Countries

Developed 84.4 2.2 377 71.6 3,033 124.2

Countries

Asia 27.9 1.3 46 34.5 537 85.1

Latin America & the| 3.1 0.5 34 6.7 715 48.2

Caribbean

SSA (excluding 0.5 0.3 6 1.0 113 49.1

Arab States)

Arab States (in 0.2 0.2 7 1.5 489 14.9

Africa)

Arab States (in Asia) 0.1 0.2 11 0.1 52 211.4

Arab States (All) 0.4 0.2 8 1.6 356 23.6

China 3.9 0.6 17 10.6 454 38.3

India 2.0 0.7 11 2.8 151 75.8

*GERD stands for Gross Domestic Expenditure on Re$e& Development
Source: Computed from UNESCO statistics publishedne State of Science and
Technology in the World, Paris, UNESCO Institute of Statistics, 2001, p. 7.
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Country Business Government Higher Private Non- | Total R&D
Enterprises Education Profit personnel
Institutions in
Business
Ent. as %
Total
Algeria - 1,225 6,106 - 7,331 0
Egypt N/A N/A N/A N/A 5.8
(1986)*
Jordan N/A N/A N/A N/A 6.7
(1985)*
Kuwait N/A N/A N/A N/A 11.7
(1984)*
Libya N/A N/A N/A N/A 18.2
(1980)*
Sudan N/A N/A N/A N/A 35.0
(1978)*
Tunisia - 3,428 12,861 - 16,289 0
Turkey 14,993 8,825 25,436 - 49,254 30.4
Israel 40,970 - 9,011 - 49,981 82.0
China 883,130 254,506 227,163 1,137,636 77.6
India (2001) | 53,408 242,935 22,100 - 318,448 16.8
Ireland 10,338 1,132 5,220 - 16,690 61.9
Mexico 48,044 14,837 25,218 1,299 89,398 53.7
Brazil (2004) | 37,542 10,479 108,182 1,392 157,595 3.82
Argentina 7,155 21,688 15,507 1,011 45,361 15.8

Source: UNESCO Statistical Database, 2008\.unesco.orjy

* UNESCO (1992, p.143)
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NRES R&D BUSR&D OPEN TECHEX RISK GDPCAP
Mean 1989.93 1.28 40.79 77.92 15.62 2.57 17,17B.70
Median 1570 0.90 41.50 62.50 11.95 1.50 15,615
Maximum | 7431 5.10 74.00 272.71 74.14 7.00 37148
Minimum | 73.00 0.10 10.20 18.16 0.00 1.00 1624
Std. Dev. | 1690.48 1.09 17.81 49.45 16.34 1.90 9[95,
Skewness| 1.10 1.38 0.25 2.02 1.65 1.11 0.32
Table 7: Results From the Logit Model

Dependent Variable: Country Category

Variable Coefficient Std. Error z-Statistic Prob

Constant 2.77 1.65 1.67 0.09

NRES -0.00022 0.00041 -0.55 0.58

R&D 0.70 0.90 0.78 0.43

BUSR&D 0.01 0.04 0.41 0.67

OPEN 0.03* 0.01 2.83 0.004

TECHEX -0.04 0.03 -1.47 0.13

RISK -1.05* 0.29 -3.51 0.0004

GDPCAP -0.0001** 5.98E-05 -2.22 0.02

R-Squared 0.29 Obs. 61

*Significant at 1% **Significant at 5%
Tables 8: Correlation Matrix
NRES R&D BUSR&D OPEN TECHEX RISK GDPCAP

NRES 1.0 0.8 0.6 -0.02 0.2 -0.5 0.7

R&D 0.8 1.0 0.8 -0.1 0.2 -0.4 0.7
BUSR&D | 0.6 0.8 1.0 0.02 0.5 -0.5 0.6

OPEN -0.02 -0.1 0.02 1.0 0.3 0.09 0.02
TECHEX | 0.2 0.2 0.5 0.3 1.0 -0.2 0.2

RISK -0.5 -0.4 -0.5 0.09 -0.2 1.0 -0.5
GDPCAP | 0.7 0.7 0.6 0.02 0.2 -0.5 1.0

Table 9: Dependent Variable: FDI/GDP

Variable Coefficient Std. Error t-Statistic P-Value
Constant 4.21 3.45 1.21 0.23

NRES 4.1E-05 0.0005 0.07 0.94

R&D -0.92 1.01 -0.91 0.37

BUSR&D 0.02 0.06 0.37 0.71

OPEN 0.04* 0.01 3.67 0.0006
TECHEX -0.05 0.04 -1.11 0.27

RISK -0.83** 0.37 -2.28 0.03
GDPCAP 7.7E-06 8.61E-05 0.09 0.93

HUMCAP -0.12 0.46 -0.26 0.80
R-Squared 0.29 Obs. 61
Adjusted R- 0.18
Squared

*Significant at 1%

**Significamatt 5%
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(Most recent year in late 1990s
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Country/Region Simple Weighted Standard NTB Aggregate Measures
Average Average Deviation Coverage Sharer Oliva AN
(percent) (percent) (percent) (percent)
MENA 22.3 17.1 30.1 15.9 6.1 22.8 20.7
Europe & Central Asia 9.8 6.7 11.0 10.9 3.5 10.4 .611
East Asia 13.1 8.7 16.8 9.9 3.9 13.2 113
Latin America 13.1 119 8.5 17.1 3.6 129 147
Sub-Saharan Africa 17.7 14.2 13.3 4.5 3.8 13.1 189
South Asia 19.7 18.8 11.7 8.2 4.2 146 27.7

Source: Srinivasan (2002, p.9).
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