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Do Developing Countries Benefit from Foreign Direct Investments?

W. A. Razzak and E. M. Bentour

Arab Planning Institute

April, 2012

Abstract

In addition to the wide believed positive effects on growth, employment and wages,
FDIs are often perceived as sources of funds for development. Developing countries,
especially low income and emerging economies, welcome FDIs because of their
favorable budgetary implications. All that resulted in increasing global FDIs. We
discuss some specification and estimation problems that might affect the estimation of
the rate of returns on FDI, and provide new figures for a number of FDI-receiving
Arab countries. We compare the results to those of some Asian countries, and discuss
the policy implications. There is evidence that Arab countries have, relatively,
benefited from their efforts to open their economies, to reform their institutions and to

attract FDIs.

JEL Classifications: C13, C14, C21, C23, C26, 024

Keywords: Rate of return on FDI, estimation and specification problems, panel

data.



1. Introduction

The connection between trade, FDI and growth was made in Bhagwati (1978), who
argued that the effects of FDI on economic growth are hypothesized to be stronger the
more outward-oriented the country is. FDI affects growth by increasing the stock of
capital and, probably, by spillover from foreign firms to local firms. It is
hypothesized that FDI makes transfer of technology easier, increases employment,
improves knowledge (whether human capital or R&D, or both, as a result of
cooperation and competition) between domestic and foreign firms, modernizes
management practices, and could enhance designs of existing products, i.e.,
development. Jones and Romer (2010) argue that there has been a positive trend in
world trade and FDI, and that the two variables are correlated. The trade, FDI, and
economic growth nexus has been tested extensively in the literature and most
economists today seem comfortable with it even though the empirical evidence is
mixed." Interestingly, however, according to the theory of internalization, FDI only

exists because of the absences of free trade, Coase (1937)."

Further, the availability of FDI might be crucial for development. Middle Eastern and
North African countries, for example, have been pursuing outward trade policies since
the 1980s and encouraging inward FDI in general. Developing countries view FDI as
a cost-effective source of funds for development plans. Various World Investment
Reports (WIRs) seem to suggest continuous increases in FDI for developing
countries. The WIR (2010) points out that, “Developing and transition economies
attracted half of global FDI inflows, and invested one quarter of global FDI
outflows.” For example, the 2008 WIR (p.42, figure 11.4) reported the rates of return
on global FDI by trans-national companies (TNCs) for the period 1995-2007. These
figures measure the profitability of foreign investors. The average returns are double

digits, with returns on TNCs’ FDI in developing countries exceeding 10 percent.

The main objective of this paper is to examine whether some developing countries,
some are Arab and others are Asians, have benefited from FDI. We accomplish this
by measuring the rate of returns on inward FDI in a number of Arab countries, which

have been pursuing outward oriented policies and institutional reforms to attract FDIs.



These countries are Algeria, Egypt, Jordan, Morocco, and Tunisia, which have data
for the period from 1980 to 2009. We compare the results to four Asian countries:

China, South Korea, Malaysia, and Thailand.

Just like foreign investors calculate the expected rate of returns on their investments,
policymakers at the receiving end of FDI should be interested in the rate of returns of
inward FDIs. . The policymaker should also be interested in the factors that increase

the average returns on FDI in order to design policies to achieve that.

Essentially, measuring the rate of returns on FDI requires the estimation of the
elasticity of output with respect to FDI. The estimation, however, is significantly
affected by a number of specification and estimation issues, which we discuss in

detail in this paper.

We rely on the economic theory of production. The concept of the production
function is firmly grounded in economic theory. Theory is needed to serve as a guide
on the external validity of the econometric estimate of the elasticity of output with
respect to FDI, Acemoglu (2010). Carkovic and Levine (2002) identified some of
problems in the FDI-growth literature, which are related to our problem, but we
discuss and attempt to remedy more problems. This approach is subject to
specification and estimation problems. Specification problems include the choice of
the production function’s functional form (e.g., Cobb-Douglas, Constant Elasticity of
Substitution (CES), Trans-log, etc.). The econometrician does not know the true data-
generating-process (DGP). Specification errors occur if the true DGP is a CES
production function, and the econometrician fits a Cobb-Douglas. Other specification
and estimation problems can include nonlinearity, FDI flow versus stock, the order of
integration and the specification of trend, omitted variable problems, consistency,
endogeneity, serial correlation, small sample bias, and error-in-measurement

problems.

Given the uncertainty about the estimated elasticity and returns arising for the
problems above, we generate a rather thicker output, i.e., a number of estimates,
instead of one estimate for the elasticity and the rate of returns, and then compute an
average rate of returns, which has a smaller variance and is thus more reliable than a

il

single estimate.



Since we do not know what the true model is, we address the problems above by
estimating different types of production functions and regression specifications, and
use different estimators to produce a number of estimates, for a panel of five Arab

countries (i =1,--- N, N =5) over the period from 1980 to 2009 (7 =30). Then, we

compare our estimates of the Arab countries to those we obtain from four Asian

countries, China, South Korea, Malaysia, and Thailand, over the same time period.

The answer to our question, whether the Arab countries have benefited from FDI over
the period from 1980 to 2009, is yes. We found that real GDP is fairly sensitive to
small changes in FDI in the Arab countries, more so than the Asian countries, i.e., the
size of the estimated elasticity is larger. However, the rate of returns in the Asian
countries, especially in China and Korea, are higher than those of the Arab countries
because average productivity levels are higher in China and Korea. China and Korea
have relatively more and higher quality human capital than the Arab countries. The
results might suggest that FDI would have a low average rate of return unless
investments are made in human capital, i.e., skills, to produce skill-intensive goods
and services, and increase productivity. These results are consistent with the findings

in the growth—FDI literature.

Although comparisons with the rate of returns on TNCs investments in the developing
country based on our calculations of the rate of returns on inward FDI in the Arab and
Asian countries is not straightforward, it is well documented that U.S. FDI abroad

earn more than foreign firms investing in the U.S."

We also found significant complementarities between FDI and human capital; when
taken into account, higher returns in some countries resulted, and are expected to spur
more FDI inflows in the future. We found significant nonlinear effects of FDI and the

product of FDI and human capital on the level of GDP per capita.

Next, we layout the methodologies and discuss the specification and estimation issues
pertinent to the calculation of the rate of return on FDI. The data are described in
section 3. In section 4 we report and analyze the empirical evidence. Section 5

concludes.



2. Methodology

The estimation of the elasticity of output with respect to FDI stock, 7, i.e., the

percentage change in GDP / percentage change in FDI stock, and our analysis are
theory-based. We use the production function to describe the relationship between
FDI and real GDP. We begin with the Cobb-Douglas production function, which is,
despite some criticisms, very well-grounded in economic theory, easy to estimate, and

has a good empirical record (Miller 2008)."
The Cobb-Douglas Production function is:
Y=A4AK" L'e’ (1)

Subscripts aside at this stage, Y is real output, 4 is a constant exogenous technical
progress, K is the stock of physical capital, L is labor input, and ¢ is the error term,
which has classical properties. To account for FDI in the production function we

assume that the effective stock of capital consists of (K, ), which denotes the domestic

stock of capital, and (K, ), which is the foreign stock of capital, i.e., FDI stock."!

Equation (1) becomes:
Y=A4(K,))(K,) Le (2)
Dividing both sides by labor L (lowercase), and then taking log yields:

Iny=a+alnk, +ylnk +5InL+¢ 3)

Where 6 = a + y + f —1 measures the deviation from constant returns to scale.

Estimating equation (3) would yield an estimate of the /ong-run elasticity or the share

Aln %AY AY ~
Y o = —L, therefore the theory suggests that the real

of FDI, j = ~ e
Alnk,  %AK, AK, Y

rate of return on FDI stock is

, which hinges on the value of 7.



To interpret the measure for example, let the estimated elasticity  be 0.5, GDP is 6
dollars and FDI is 1 dollar. The rate of return is 0.5(6/1)=3 dollars. Thus, a 100

percent increase in FDI from 1 to 2 dollars increases GDP from 6 to 9 dollars

reflecting the estimate of y which is 0.50.

Below we list a number of the other challenges and problems.

First, an omitted variable problem might be present. Essentially, we will never be
able to tell which and how many variables are omitted, which is why we rely on
economic theory of the production function. The omitted variable problem results in
biased and inconsistent Least Squares parameter estimates. A modified theory of
production, however, considers the stock of human capital an additional explanatory
variable that is actually missing from the original production function in equation (1).
There is literature on technology diffusion where human capital is required. The
theory is found in Nelson and Phelps (1966), Grossman and Helpman (1991, ch.11),
and Barro and Sala-i-Martin (1995, ch.8). Borensztein et al. (1998) and Benhabib and
Spiegel (1994) are widely cited examples of supporting empirical evidence. Thus, we
consider having a measure of the stock of human capital as an additional regressor.
Human capital can either be an additional exogenous factor of production, see
Mankiw et al. (1992), or a factor influencing technical progress, 4, in the production
function. Also, we report a regression that includes the product of human capital and

FDI stock to capture complementarities.*"

Second, errors-in-measurement lead to biased and inconsistent parameter estimates in
Least Squares. We, however, focus on the long-run and not the short-run dynamics

because we are interested in an estimate of » in equation (3), and errors-in-

measurement are less of a problem in the long run unless the errors are systematic and

cumulate to I(1). We will show that the errors are actually stationary.

Third, endogeneity is also present as a problem (single equation bias). Instrumental
Variable methods are usually prescribed as a remedy to this problem. We use the
Generalized Method of Moment (GMM) estimator, which is a Generalized IV
estimator. Finding the appropriate instruments is always challenging. Weak

instruments often cause additional problems. We will test for the presence of



endogeneity, discuss the choice of relevant instruments, which are correlated with the
regressors especially the FDI, capital and human capital, and not correlated with the

residuals.

Fourth, we have a small sample problem. The time series are short. Each country has
30 annual observations only, which makes the estimation of a country-by-country
times series model inappropriate. To remedy this problem we estimate a panel, where

T=30 and N=1 to 5. The panel will also allow for a slope change and a fixed effect.

Fifth, it has been argued, see Stengos and Kottaridi (2010), that FDI and human
capital have nonlinear effects on growth. We use a semi-parametric estimator to
estimate quantile regressions, which will account for changes in the slope parameters

over the distribution.

3. The data

We use annual data from 1980 to 2009 for five Arab countries, namely Algeria,
Egypt, Jordan, Morocco, and Tunisia. We chose these countries because the
UNCTAD data are available, and because these countries, more than others, have
been pursuing outward oriented policies, reforming investment laws, patent laws, etc.
and restructuring their economies and institutions to attract FDIs . Those countries
are also non-oil producers, except for Algeria. We are interested in non-oil producers
because it is difficult to interpret the rate of returns on FDI when output is large in
size due entirely to oil production or high oil prices, and not to increasing
productivity. For comparison we also use data from the same period from four Asian

countries (China, South Korea, Malaysia, and Thailand) on the same basis.

Table 1 reports the percentage share of FDI in GDP. Share of FDI in GDP is
significantly larger in the Arab countries than the Asian countries. The Asian
countries’ production is largely driven by technical progress, domestic capital, labor,

and most importantly by skilled human capital.

Table 2 describes the data. All the data are in real terms. The stock of capital is
constructed from gross capital formation using the Perpetual Inventory Method with a

depreciation rate fixed at 6 percent, and a proxy for the initial stock K, equals to 2



times real GDP. Real GDP data are taken from World Development Indicators. The
FDI stock is published by the UNCTAD. We use population of working age (15-64)

to measure labor.

The stock of human capital is computed as in Barro and Lee (1993 and 2010) and it
measures average years of schooling. Although there are other methods to measure
the stock of human capital, we do not have sufficient data for the countries in our
sample to use them." The available enrolment time series have missing values in the
Arab countries, therefore we interpolate the data whenever that was required.
Enrolments have trends as do the stocks of capital in the Arab countries. We use the
Barro and Lee formula to compute the time series for the stock of human capital for
each of the Arab countries, and enabled the constant term in the equation to vary
across the countries. The equation is reported in Table 2. For the Asian countries,
however, the formula above does not fit the data so we take the human capital
reported in 5-year intervals as in Barro and Lee, and we interpolated the data using a

geometric mean approach. Our estimates of human capital are plotted in figure 1.

Tables 3 and 4 report the allocation of FDI in different sectors. There are qualitative
differences in FDI between the Arab and Asian countries. These differences stem
from differences in the degree of industrialization. The Asian countries in our sample
have manufacturing-related FDIs whereas the Arab countries have more oil- and gas-
related FDIs, and some services. For Algeria, unspecified secondary includes
manufacturing, electricity, gas, and water. About one-third to two-thirds of total FDI
flows go into these sectors and we speculate that most of it is in the gas sector because
Algeria is a major gas producer. Telecommunications received a very large FDI in
2005. In Egypt most of the FDI flows goes into petroleum and other services, which
is mostly telecommunications. In Morocco, FDI is concentrated in manufacturing,
real estate, tourism, and services. Tunisia’s FDI is in the small oil and gas sector,
manufacturing, and services. It is surprising that tourism did not receive a significant
amount of FDI in Tunisia. UNCTAD does not report similar data for Jordan. A

national website, www.jordaninvestment.com, reports that in 2004-2005, 75 percent

of FDI inflows goes into the service sector, where financial services make up about 50
percent of these inflows. Less than 20 percent of the FDI goes to mining and

quarrying, and only 6 percent to manufacturing. We should also emphasize that state-



owned enterprises, which were privatized during the restructuring were recorded as
FDI flows. For the Asian countries, table 4 shows that the bulk of the FDI is in

manufacturing, with some significant FDI in services in South Korea.
4. Empirical evidence

We believe that the Cobb-Douglas production function is an appropriate functional
form for our purpose. We begin by estimating the following Cobb-Douglas log-linear
specifications using a panel for the Arab countries, i =1---5 over the period 1980 to

2009.™ Later, we will examine a CES production function for robustness.
We fit three specifications of the log linear Cobb-Douglas function:

Iny =a+alnk, +ylnk, +oInL, +¢,, 4

We keep labor in the regression so that é captures the deviations from constant returns

to scale 0 = a +y + f —1 (remember that £ is the share of labor in equation 1).

And the other specification includes human capital ( /), which is labeled / in per

cap capita form, as an additional regressor:
Iny =a+alnk, +ylnk, +plnh, +5InL, +¢,, ®))

where 0 also captures the deviations from constant returns to scale

o=a+y+p+p—1.

And, to account for complementarities, we have (k /), , the per-unit of labor product

of FDI stock and human capital, as an additional regressor:
Iny =a+alnk, +yIn(k, h), +6InL, +¢,,, (6)
where 6 = & + 7 +  —1 measures the deviation from constant returns to scale.

Understanding trend in time series is difficult. Phillips (2003) and White and Granger
(2011), among others for examples, argue and explain why it is. Typically,

practitioners test for unit root in the individual time series, and recently in the panel as



well. A conclusion that has been reached by many macroeconomists, e.g., Stock
(1991), Rudebusch (1993), and Christiano and Eichenbaum (1990), is that it is rather
difficult to settle the issue of unit root especially in the case of the GDP data. Further,
there are a large number of tests, where most suffer from short sample bias and lack
of power against stationary alternatives. We use a number of tests with a variety of
specifications. Razzak (2007) provides a testing strategy, where all available tests to
the practitioner should be used with all possible specifications until a consensus
emerges.” The results of all the tests indicate that the data have unit roots, which is
not surprising. The inability of the test statistic to reject the null hypothesis often is a

sign of weakness of the test.

The second step in trend identification issue is to test the null hypothesis that there is
no co-integration among the variables, which is a necessary second step of testing.™
Following the same strategy we easily rejected the null hypothesis of no co-
integration in the Arab countries panel and in the Asian panel.Xii Rejecting the null
hypothesis is encouraging because the power of the test is not a relevant issue when it
rejects the null. Given these results, we will proceed with estimating the log-level
production function because under the assumption of co-integrated I(1) variables the

estimated coefficients are super-consistent and inference is possible.

We are set to estimate the above three specifications in levels. We begin with the
EGLS estimator, which is the appropriate method to estimating panel data when the
regressors are co-linear and the explanatory variables are assumed to be strictly
exogenous. Our regressors are in log-levels and they are trending together. There is
evidence of co-linearity. However, EGLS is just a benchmark estimator, and cannot
be used in the presence of endogeneity, nonlinearity and other specification and

estimation issues.

We suspect that endogeneity is present. We test for endogeneity of the stock of
capital, &, , the stock of FDI, &, and the stock of human capital, /,. We use the
Hausman (1978) endogeneity test." The hypothesis that all three regressors are
exogenous is strongly rejected; hence, the GMM estimator will be used to estimate the

production function.™
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For instruments in GMM we use, constant term, two lags of FDI stock, the
contemporaneous log of the European Union’s real GDP which is strictly exogenous
to the Arab countries, and a number of dummy variables taking the value of one when
the programs begin and zero elsewhere. These are (1) IMF macro stability program;
(2) joining the World Trade Organization; and (3) free-trade agreement year with the
European Union. These variables are relevant and highly correlated with FDI flows
and FDI stocks. For capital and human capital we use a number of shares of age
groups in total populations, such as the share of people age 20-24, 25-29... 60-64.
Cook (2002) explains that these instruments are highly correlated with capital and
human capital because the life-cycle theory shows that both increase with age, peak at
mid age, then decline. The same is true and clearly present in the data for
employment, hours-worked and wages. We test for weak instruments. Lagged
regressors used as instruments lead to a weak instruments’ problem, which typically
leads to a downward bias in the estimated share of capital and to, generally, biased
results. We only have two lags of working age population as instruments. Our F-test

does not show any such problem.

Table 5 reports the results for the EGLS and GMM estimators.™ In addition, we
report results for the quantile regressions. We use a fixed effect model, where all

coefficients are fixed across countries, except the FDI stock elasticity y, ; the White’s

method to estimate the variance-covariance matrix; and report a number of diagnostic

statistics.

The EGLS and GMM estimates are reported in the first and second columns of each
of the two panels in table 5, but the focus is on GMM. The coefficient & (the share
of capital) is kept fixed across countries to conserve on the number of degrees-of-

xvi Xvii

freedom.™ The estimates of « are sizable, which is typical in the Arab data.

The average GMM estimates of y, across the three different regression specification

are: 0.08, 0.38, 0.32, 0.19, and 0.31 percent in Algeria, Egypt, Jordan, Morocco, and
Tunisia, respectively. The highest elasticity is in Egypt, Jordan, and Tunisia. Algeria
has the lowest. The average elasticity across the Arab countries is approximately 0.25

percent.” " It says that a 1 percent increase in the stock of FDI stock increases the

level of real GDP by about a quarter of a one percent.
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The quantile regressions are reported in the remaining columns of each of the panels
of table 5. There is a significant nonlinear effect on GDP per capita level. The
estimated elasticity is relatively larger in magnitude in the upper quantile for all
countries. Taking Algeria for example, the average estimated elasticity in the upper
quantile across all three regression specifications is 0.34 percent. This is significantly

larger in magnitude than the 0.08 percent reported in GMM.

In EGLS and GMM § is <0, except for the second specification, which is positive.*™
The p values of the J statistics for GMM indicate that we cannot reject the over-
identifying restrictions. The residuals pass the normality test. The main findings in
table 5 are that both FDI and human capital have significant non-linear effects on
output. The complementarities between FDI and human capital are evident in the

regressions.

Now we are in position to compute the rate of returns. We use our estimates of y to

calculate the rate of return on FDI for each country. For each country, we use the

GMM estimated value of y, and the average of output / FDI stock over the whole

sample, and also report the overall average value of the returns. Results are in table 6.
This table has three panels. Each panel represents a regression specification. Algeria
has a high rate of return because output is high due to oil and gas production. Egypt
has the second highest return 1.63, which is more meaningful than Algeria’s figure
because Egypt is not an oil-producing country and its gas production is small.
Morocco and Jordan come next, and Tunisia has the smallest return, 0.64. All these
numbers are measured in constant dollars. The estimated average rate of returns on
FDI for all five Arab countries is approximately 1.30. These numbers mean that a one
dollar increase in FDI stock increases the average output of all five Arab countries by

1.30 dollars, reflecting average elasticity of 0.25 percent.

For example, a 100 percent increase in the average FDI stock in all five Arab
countries (from 25 billion dollars to 50 billions) increases average GDP of the five
Arab countries from 120 billion to 150 billion dollars, reflecting the elasticity, which

is 0.25 percent. A similar interpretation applies to each individual country.

All in all, our estimates of the rate of returns on inward FDI are significantly smaller

than those reported by the World Investments Report (WIR) for the rates of returns to
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TNCs on their FDI in the developing countries. This says that foreign firms receive
and profit more in terms of returns on their FDI than the FDI-receiving countries. For
example we also found (not reported) that Kuwait, a major oil-producing country
which invests abroad more than its domestic investments, has an average rate of
returns on its outward FDI equal to approximately 10 percent. The consequences of
these return differentials are not well understood and ought to be researched in the
future. Bosworth ez al. (2007) and Hung and Mascaro (2004) show and explain the

high rate of returns on American FDIs abroad.

Table 7 reports the rate of returns using the estimated elasticity for quantile
regressions, which we reported in table 5 above. It is clear that the rate of returns on
FDI increases with the quantiles, the higher the quantile the higher the rate of returns.

FDI, just like human capital, has a significant nonlinear effect on output.

Now we compare our estimates of the rate of returns on FDI in the Arab countries to
those of the Asian countries. We estimate the same specifications of the Cobb-
Douglas production function in 4, 5 and 6 above using GMM only, and report the
parameter estimates in table 8. We report the corresponding rates of returns in table

9.

The average share of capital is 0.66, which is larger than that in the Arab counterpart,
which is about 0.50. And the production function is either a decreasing returns to
scale or more probably a constant return to scales because the P values are relatively

large.

The average estimated elasticities of FDI with respect to output are: 0.21, 0.10, 0.34,
and 0.15 percents for China, Korea, Malaysia, and Thailand, respectively. The
average across all four Asian countries is 0.20 percent. Thus, the elasticity is smaller
in magnitude than the Arab estimate. This is because these Asian countries have
massive domestic investments. We compute the rate of returns on FDI. China and
South Korea have relatively larger returns. These two countries in particular have
benefited significantly from human capital — FDI complementarities. In constant
dollars, the average rates of returns on FDI across the three different specifications of
the Cobb-Douglas production function are: 6.5 in China, 3.9 in Korea, 1.3 in

Malaysia, and 1.6 in Thailand. China and South Korea produce relatively more
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skilled-intensive goods than the Arab countries. On average, a dollar increase in FDI
across all four Asian increases GDP by 3.3 dollars. This is at least twice as much as
the returns for the Arab countries in our sample, but still indicates that returns of

foreign firms are much higher.

For Asia and over the sample, a 100 percent increase in the average FDI stock in all
four countries, China, Korea, Malaysia and Thailand from 50 billion dollars to 100
billion dollars increases average GDP for the Asian countries by 80 billion dollars

from 400 billions to 480 billions, reflecting an average elasticity of 0.20.

Figure 2 plots the average GMM estimate of y across different specifications, by

country. Figure 3 plots the corresponding average rate of returns to FDI by country.

Our results point to significant differences in the responsiveness of the Arab and the
Asian economies to changes in FDI, where China and Korea are clearly reaping
relatively more benefits from FDI than the other countries. There could be a number
of reasons for this observation. One interesting difference between the Arab and the
Asian countries is that there are significant differences in the levels of human capital
and the quality of human capital. These differences suggest differences in the
complementarities between human capital and FDI. Countries with high skill levels
might attract foreign FDI. Our results might be consistent with the skill-biased
technical change literature. Figure 4 plots the levels of human capital, measured by
average years of schooling, which are clearly higher in the Asia countries than the
Arab countries. Figure 5 plots a measure of the quality of human capital—a measure
of cognitive skills is a country score of standardized tests in mathematics and science
published by Trends in Math and Science Study, TIMMS. The plot measures the Arab
»g i

country’s score relative to Korea’s.”™ The Arab countries have a significantly lower

quality of human capital, i.e., lower cognitive skills.

Finally, we check the robustness and the sensitivity of the results to a different
specification of the production function, namely the Constant Elasticity of
Substitution (CES), and to some measurement issues. This functional form, on the
other hand, does not require the assumptions of perfect competition and profit
maximization. Kmenta (1967) shows that estimating these flexible forms is not really

difficult (at least for two factor inputs) except that they require a large number of
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observations because there are more parameters to estimate than in the Cobb-

Douglas. ™"

The CES production function could be written in different ways depending on the
number of inputs. In our case, we have up to four inputs: physical capital, FDI
capital, Labor, and human capital. General » -input CES function, Blackorby and

Russel (1989) is given by:
Y =g(s8 %) ()
With 36, =1,

Where 7 is the number of inputs and the x's [[the ‘s does not have to be italics]] are
the inputs. In our case, however, we can only be concerned with two inputs, physical
capital and FDI capital, which might be substitutable. Estimation of the CES
production function requires a large sample, which we do not have. We nested a CES

in the Cobb-Douglas function:
Y = Al(x (K)+ (-2 (KL ®)

Normalizing by labor and following Kmenta (1976) log-linear approximation of the

CES:
InY =logd+vzlnk, +v(l- 1)K, +%7r(1—7z)(and ~InK,) +BInL (9)

We estimate three specifications of the function for all countries, but to conserve on
the degrees-of-freedom we do not allow the coefficients to vary across countries. The
value of v =1. We estimate the panel over the same sample. Lowercase denotes per

capita measures.

Iny, =a+zxlnk, +(1-7)Ink, +5s7(1-m)p(Ink, —Ink, )" +
olnL, +¢ (10)

Iny =a+zlnk, +(1-7)lnk, +57(1-7)p(Ink, —Ink, )’ +
SInL +¢lnh +¢c,, (1)
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Iny, =a+zlnk, +(1-7)In(k, .h)+s7(1-7)p(nk, —In(k,.h,))
+0InL, +¢,, (12)

We estimate the above equations for the named Arab and Asian countries and report
the results in table 10. The main results are consistent with the previous findings.

First, the estimated value of p, which is closer to zero rather than one, implies that

the CES function approaches a Cobb-Douglas. Hence, the elasticity of substitution
between the stock of foreign direct investment and domestic capital stock approaches
unity. The average GMM estimate of the elasticity of FDI across the three different
specifications is about 0.36, for the Asian countries is 0.26. Both the elasticity
estimates and the rates of returns are slightly larger in magnitude than those of the

Cobb-Douglas function.

We also estimated all the equations in this paper using real GDP in PPP-adjusted
dollars instead of constant dollars. We also examined different measures of capital
stock and FDI stock data using the Perpetual Inventory Method. Regarding PPP, the
results are qualitatively similar to what we reported. However, there seems sensitivity

to how the FDI stock is measured, which is typical.
5. Conclusions

For many developing countries, foreign direct investment (FDI) is a method to
finance development; they welcome FDIs because of their favorable budgetary
implications. It is often perceived as a source of funds for development. But most
importantly, there is some evidence in the literature that FDI could enhance the
overall economics, employment, and wage growth rates. To attract FDI, Egypt,
Jordan, Morocco, and Tunisia in particular have been revising their commercial,
trade, patent and other relevant laws, and pursuing micro- and macroeconomic
policies friendly to FDI. Consequently, they have attracted more FDI in recent
decades. European agencies, which evaluate the business climate, rate some of these

countries as good places for investment.

This paper estimates the rate of returns on inward FDI in the Arab countries, Algeria,
Egypt, Jordan, Morocco and Tunisia, and compares the results to China, South Korea,

Malaysia, and Thailand. Estimates of the rate of returns on FDI comprise important
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information for policymakers. However, the calculation of the rate of returns on FDI
depends crucially on the estimated elasticity of FDI with respect to real output. In this
paper we discussed the problems involved in the estimation of this parameter. We
presented some specification and estimation problems (such as small sample
problems, error-in-measurement, endogeneity, omitted variable, nonlinearity, etc. that
affect the estimates) were confronted. Given the uncertainty about the estimated
elasticity arising for such problems, we provided remedies and generated a number of

estimates (thick modeling) instead of one estimate for  and then computed an

average rate of returns, which has a smaller variance, therefore more reliable than a

single estimate.

Our calculations show that the overall cross-country and cross-estimators average
elasticity for the five Arab countries is approximately 0.25 percent. Thus, a 1 percent
increase in FDI stock increases the /eve/ of GDP by about one-quarter of a percent.
The rate of returns, which reflects the estimated elasticity, is approximately 1.30

dollars for every dollar increase in FDI stock.

We also found that complementarities between FDI and human capital are evident in
the data. There is evidence that Algeria and Egypt have relatively sizeable
investments, which includes higher shares of their FDI in skill-intensive goods and
services sectors, such as telecommunications, water desalination, solar energy, gas,
etc., where the stock of human capital is large. There is also evidence that
distributional effects exist where the rate of returns increases at the upper end of the

distribution.

The average rate of returns in Asia, which corresponds to the estimated elasticity, is
3.34 dollars for every dollar increase in FDI. The Asian countries, especially China
and South Korea, have significantly higher rates of returns to FDI than the Arab

countries in our sample.

For policy evaluation, the costs and benefits from inward FDI ought to be clearly
counted. The questions that are typically asked and requires evidence are those related
to the growth effect of FDI, the employment and wage effects of FDI, productivity
effects of FDI, and whether there might be negative unemployment consequences

resulting from business cycle downturns in the economies of the investor countries.
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Our findings ought to be useful for policymakers. They suggest that governments,
which are interested in increasing inward FDIs, should aim for policies to increase not
only the stock of human capital, but also its quality. This would, in turn, give foreign
investors incentives to invest in the production of skill-intensive goods, which

increases the returns to the economy.
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Table 1: FDI flows as % of GDP

1980 2008 2009
Algeria 0.8 1.6 2.0
Egypt 23 5.7 3.6
Jordan 0.8 13.3 104
Morocco 0.4 2.9 1.5
Tunisia 2.8 7.0 4.3
China 0.02 2.45 1.91
Korea, Republic of 0.03 0.90 0.90
Malaysia 3.67 3.24 0.75
Thailand 0.58 3.10 1.89

Source : UNCTAD database

Table 2: Definition of data variables
1980 — 2009 Annual Data

GDP, Y

Gross Domestic Product at constant prices 2000. Source: World
Development Indicators database, WDIs, (World Bank).

FDI stock, K,

Foreign Direct Investment data stocks. Source: UNCTAD database. It is
deflated by the gross capital formation price from the WDIs database.

Domestic Capital, K,

Total capital stock constructed using gross fixed capital formation and
the perpetual inventory method with a depreciation rate of 6% and the
initial capital equal 2 times real GDP of 1979. Domestic capital stock is
the total minus FDI stock.

Human capital , H

The Barro-Lee formula for the developing countries, including the Arab
countries in our sample is given
by H, = [Constant +0.439 Pe + 2.665 Se + 8.092 Te], where Pe is

primary, Se is secondary and 7e s tertiary shares of gross enrolments.
The constant term is allowed to vary across countries.

Working age population
L

Working age population 15-64 years, a proxy for labor. Source: WDIs
database.
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Table 3: Shares of inward FDI flows by main sectors in percent (Arabic sample)

Algeria 2005 2006 2007 2008
Agriculture and hunting 0.8 0.0 0.0 0.0
Unspecified secondary 28.9 67.4 66.0 50.3
Unspecified tertiary 0.8 18.9 16.8 1.8
Transport, storage and communications 66.5 2.4 2.2 0.2
Hotels and restaurants 0.0 10.0 0.4 0.0
Construction 3.0 1.3 14.6 47.8
Total FDI 100.0 100.0 100.0 100.0
Egypt 2006 2007 2008 2009
Agriculture and hunting 0.2 0.7 0.6 2.4
Petroleum 37.5 45.5 75.3 68.8
Unspecified secondary 8.1 8.6 6.6 4.1
Finance 17.7 12.3 34 7.9
Other Services 36.5 33.0 14.0 16.7
Total FDI 100.0 100.0 100.0 100.0
Source for Algeria and Egypt: UNCTAD and International Trade Center:
WWW.investmentmap.org
Morocco 2006 2007 2008 2009 2010
Agriculture and fishing 0.1 0.1 0.2 0.1 0.2
Energy and mining 0.4 7.4 5.6 0.6 1.0
Manufacturing industries 34.4 8.7 6.4 10.8 10.3
Real estate 15.8 20.0 32.7 22.0 22.9
Tourism 30.0 32.7 20.3 11.4 10.2
Other Services 18.9 30.7 34.7 55.0 55.1
Unspecified 0.4 0.3 0.1 0.2 0.3
Total FDI 100.0 100.0 100.0 100.0 100.0
Source: Office des changes du Maroc; www.oc.gov.ma
Tunisia 2006 2007 2008 2009 2010
Agriculture 0.3 0.4 0.6 0.7 0.1
Energy 21.4 65.6 56.9 54.1 60.8
Manufacturing industries 7.9 23.5 18.9 33.9 26.5
Tourism and real estate 0.4 3.5 5.8 3.8 4.4
Services and others 70.0 7.1 17.8 7.5 8.2
Total FDI 100.0 100.0 100.0 100.0 100.0

Source: www.investintunisia.com
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Table 4: Shares of inward FDI flows by main sectors in percent (Asian sample)

China 2005 2006 2007 2008 2009
Agriculture, hunting, forestry, fishing, minin
N quarrying £ y £ € 15 1.5 1.9 1.9 2.1
Manufacturing industries 58.6 57.7 54.7 54.0 51.9
Business activities 13.1 18.7 314 30.2 29.8
Other services 26.8 22.1 12.0 13.9 16.1
Total FDI 100.0 100.0 100.0 100.0  100.0
Source: http://www.investmentmap.org/TimeSeries_Industry_ fdi.aspx?prg=1
Malaysia 2005 2006 2007 2008 2009
Agriculture and hunting 2.5 -1.7 24.0 0.8 -4.4
Mining and quarrying 26.7 13.3 14.8 -8.9 84.7
Manufacturing 44.8 20.5 37.4 52.1 -44.8
Finance 13.4 543 24.2 53.2 80.9
Other services 12.6 13.5 -0.4 2.9 -16.3
Total FDI 100.0 100.0 100.0 100.0  100.0
Source: http://www.investmentmap.org/TimeSeries_Industry fdi.aspx?prg=1
Republic of Korea 2008 2009 2010
Services 71.6 66.1 48.4
Machinery and equipment 21.8 26.2 40.1
Manufacturing 3.9 6.2 10.7
Others 2.7 1.4 0.9
Total FDI 100.0 100.0 100.0
Source: http://www.investmentmap.org/TimeSeries_Industry_fdi.aspx?prg=1
Thailand 2006 2007 2008
Agriculture and hunting, Mining and quarrying 1.9 8.2 0.1
Machinery and equipment 13.4 12.2 15.1
Other manufacturing 25.4 24.0 63.6
Business activities 22.9 14.9 13.8
Other services and unspecified services 36.4 40.7 7.4
Total FDI 100.0 100.0 100.0

Source: http://www.investmentmap.org/TimeSeries Industry fdi.aspx?prg=1




‘OLM 103 ‘opisino o010z pue wesdoid oyy Sururof usym | spenbs ‘werSoxd Ayijiqe)s oroewr JINT oY) 10J sojqerreA Awwnp ‘uorun) ueadoiny oy 10j JAO SOJ ‘ULId) JUBISUOD OIB SJUSWNNSUI OY], “(WOPIoIJ JO 92ITp PajoaLIod
[IIM) XLIJEW 9OUBLIBAOD PUE SIOLIO PIEPUR]S SJUSIDIJJO0D J0J UOIOIS SSOIO IYM pue Xinew SunySiom JAJAD J0J UOTIIS SSOI0 UM WTIoM ST0) 10J SHYSIoM UO1IIS-SSOIO YILM 109JJ0 PIXIJ UOISSAITAI NJAD [dued I

S SIN ‘6002 0861 ST L

'sasayjuared ur aIe saN[eA J PUE ‘SWLIQ) JUBISUOD 3y} 110daI Jou Op A\

00000 - - 00000 00000 - - Jprem
_ - i (6685°0)  (¢Sty0) - - _ (Tr65°0) (¥$6L°0) - - - (¢c180)  (€L¥T°0) eiog
SSO'T 819°T 170°1 LSY'0 €It’0 0€8°¢ -onbief
- - - (9r€1°0) - - - . (¥661°0) - . " - (8861°0) - r
¥+8'ST 916'€T 890°ST
LSET'0 LS60°0 88210 LSS0°0 6950°0 6€€T°0 0860°0 0€€T°0 0£90°0 S0LO0 6611°0 1960°0 ¥TET0 L¥90°0 8990°0 o)
(0000°0) (269€°0) (6005°0)  (00000)  (0000°0) (81€0°0) (§920°0) (¥800°0) (0000°0) (0000°0) (T1E7°0) (€v66'0) (920700 (00000)  (L810°0) 0
LETO" 190°0- 6L0°0 0€1°0- STTO" 9€¢1°0 091°0 LETO 810 7970 9500~ 0000 0ST°0 7500 €01°0
- - - - - (1000°0) (0£00°0) (82L0°0) (0000°0) (0000°0) - . i . - J
Y670 7670 7870 9¢5°0 ¥€S°0
(0000°0) (0000°0) (000000 (00000)  (0000°0) (0000°0) (€100°0) (1900°0) (€000°0) (Trero) (0000°0) (000000 (000000 (00000)  (0000°0)
€570 651°0 801°0 LYT0 00€°0 ¥12°0 SI1°0 8L0°0 SLT°0 080°0 8TT0 L61°0 o 0150 wUro
(0000°0) (00000)  (1000°0)  (00000)  (0000°0) (0000°0) (0000°0) (1000°0) (0000°0) (0000°0) (10000)  (00000)  (1000°0) ~ (0000°0) ~ (0000°0)  oosery
SS€°0 €00 wio 091°0 STT0 8T€°0 0020 9¢1°0 01T0 981°0 TIE0 LLTO 1S1°0 ¥91°0 681°0
(0000°0) (00000)  (0000°0)  (00000)  (0000°0) (0000°0) (2L90°0) (85L¥°0) (00000 (0000°0) (00000 (00000)  €00000)  (00000)  (0000°0)  wper s
8TT0 8%1°0 6600 LEEO Y970 YLT'O ¥80°0 0+0°0 €570 0020 0€20 1020 8T1°0 1LE0 6€€°0
(0000°0) (0000°0) (£8€0°0)  (00000)  (0000°0) (0000°0) (€100°0) (L801°0) (0000°0) (0000°0) (€000°0) (000000 (9¥L0'0)  (0000°0)  (0000°0) ey
8I€T°0 €61°0 L80°0 1LE0 09€°0 $87°0 SST°0 TLO0 8LE0 €10 vLTO SET0 ¥80°0 610 68€°0
(0000°0) (0000°0) (€0100) (00000 (+000°0) (0000°0) (¥L00°0) (L¥¥0'0) (¥L82°0) (L120°0) (2000°0) (100000 (9520°0)  (0000°0)  (0000°0) owody g
TLEO ¥91°0 L60°0 1110 0L0°0 85€°0 €10 9L0°0 910°0- 260°0- 1620 1020 LOT°0 SP1°0 9Z1°0
(2000°0) (0000°0) (00000)  (00000)  (6000°0) (8990°0) (0000°0) (0000°0) (0000°0) (£000°0) (0000°0) (0000000 (1000000 (000000  (0000°0) o
09€°0 96L°0 TLS0 TLLO 96€°0 6670 LE90 7550 LY€0 7870 7090 S8L°0 0¥S°0 98L°0 L99°0
SLO 0S°0 ST0 SLO 0S°0 ST0 SLO 050 ST0
JANAD 159 JNIND 159 JNAD ST1od
lisluzle] . LPruengy LPrnuengy .
et tpwe Myl ud+ My wo s = dw ey truporyud + Yyu A+ Pyupoeo="duy s+ '7ue+Yyul+ "yun+po="duy
€ uoneoy1oadg 7 uoneoyyroadg 1 uoneoyrdadg

S9IUNO)) qery 10, A1onse[q pajewnsyg uonoun, uononpold se[3nod-qqo) :§ qeL

LT



"S[eNpISaI A} 10 159} AJI[eULIOU AU} SI eIdg-onbief

"SUOIOLISAI SUIAJUIPI-IOAO 10F OUSIIEIS )83} 3 ST

'SMOIA- U 1s9) Ajifenbo adojs pajes SL'0/4 = 0504 = STOL yeyy sisoyjodAy Jo 1503 pey 10y sonjea-d oy A *sanjea Al

"UOISSAITAI Y} JO JOLId PIepuL)S oY) SI O I

. I1—d+ 4+ ¢ + 0= ¢ ‘uoneoywads puoods oy 10, ‘uonounj uononpoid se[SNoq-qqoD) Y} Ut J0qe] JO dIBYS Y] SI ¢ JUSIOLJI0D Y, “9[8OS 0 SWINJOI JUBISUOD WO OURISIP OY) SIINSEIUL [-A+g+p0=09N
"99981°0=UIPIM pueq “IoyIedyS-[[eH pue sjenpisar Suisn (Aodrutoduedsy)
[OUIDY] O0UBLIEAOD PUE SIOLID PIEPUR)S JUSIONJJO09 J0J YOIMPUES JOqNE Y} Pasn dM ‘suolssarSol o[puinb oy uj i “uonesyy1oads pIryy oy J0j we) uonoeajul Sof Jo sSe| oM} pue ‘uoreslj10ads puodds pue Jsity oY) I0J SYO0)s

1a4 307 Jo sTe] om1 “(+9-09 " 67-ST ‘-0 28e ojdoad “*Fo) uonreindod [e103 ur dnoi3 a8e Jo d1eys FO[ 210J9q 0I19Z pue S)IL)S JUAWAIFE AY) douls [=uoru) ueddoing ym I1eak juowddiSe openy 921 ‘| =Iedk Jururof

G 91qe) — panunuo))

8¢



AV H 03D.424D 4 A +
AV 4

~ |

0304200 4, A ST [(]] UO SUINJAI JO eI Y, 1T

23p.4240 L S1 [(]] UO SUINJDI JO dJe1 oY 1

0t ol Lo S oe1oAy
oo L0 0£0 880 BIsIun .
1 67’1 bO'T - 0900104
260 rel 950 80°1 uepiof
€91 €81 0T’ 06T e
i tre 000 L0°€ eLIOBIY
oFerony “oi ure+("y My uid+ Tyupp 4 ="dup s+ 'quio+ yuid+ “yuid+ "ywoio="du s+ 'quio+ yul+ "yuo+o="du  ADUuNoD

«€ UonesyIoads

. uornyeoiyroadg

.1 uoneoiyroadg

soLuNO)) qely Ul paInNseaw [(] plemu] Uo SuImay Jo ojey Y[ :9 9[qeL

6¢C



ﬁMuﬁWum@S&% w4+ W 03D.104D 4 A ST (] UO SUINIAI JO dJel Y, 11
'y
- 2314240 4, A ST [(]] UO SUINJOI JO 9)eI Y 1

ve0 YAl 620 120 €0 €0 SL'0=€0
S1o 91°0 010 7o 81°0 020 05°0=20 BIsfuny,
L00 o S00 800 800 clo ST0=10
8S1 ce0 Ly'1 €eo 6¢1 1€0 SL'0=€0
650 €Co IS0 0T0 IL°0 8C0 0S°0=cO  099010]N
L1°0 10 L1°0 10 810 SIo ST0=10
19°0 €Cco LY0 L1°0 290 €0 SL'0=€0
9T0 Sro Sro 80°0 ¢eo 0C0 05°0=20 ueplof
LO0 010 €00 00 600 ¢ro ST0=10
1T1 ce0 601 620 Y01 LT0 SL'0=€0
LY0 61°0 8€°0 91°0 LSO vT0 0S°0=20 1dA3g
I1°0 600 600 LO0 I1°0 800 ST0=10
6L9 LEO ¥$9 9¢0 (4% 620 SL'0=€0
€8l 91°0 871 ero vTe 0T0 05'0=20 eLIo3[Y
19°0 010 8170 800 890 110 ST0=10

L wmoy Kponserq Loy Konse[q L uInoy Konselq

- : - so[nuIng)

:m.\uunT :\N H:'QnTAEQ.

Uyyup A+ "y up o+ ="d up

ng

2+ "Turo+ "yurd + yurd+ "yuro+o="du

gt tTuro+ Yyurd+

np

yupo+o="du

uoneoy10adg pay L,

uoneoyroadg puodag

uoneoy103dg 111,

SuOISSaI3a1 o[uINb 10} SUIMY pajewnsy :/ JqelL

0¢



"UOISSAIZAI O} JO JOLID PIEpUL)S oY) SI O Il

[-d+4+g+p0=9

‘uoneoy1o0ds puosas oy} 104 "uonouny uononpoid se[gno(-qqo) oYy Ul 10qe] Jo dIeys A} SI ¢ JUSIILFO0D AU, "O[EIS 0} SUINJOI JUBISUOD WOIY HIULISIP OY} SOMSEAUW [ — 4 g+o=9on
‘pudn IBAUI[ UL

R

uonoezaut Jo sdef samy < ¥y Sof jo sSef eoryy ¢ ¥ A jo sSefvamy ‘gD 03 oner se (110dxa snyd yodur) jo So ‘reyyearoyy ooz pue [ =1eak Sururol QA S[qeLIEA AWIIND ‘ULId) JURISUOO OIE SJUWNISUI oY ] (WOPaaly

JO 02150p PAJIRLIOd YIIM) XLIJEW IUBLIBAOD PUE SIOLId PIEPUE)S SJUAIDIJO0D 10f [BUOSEIP oyym pue ‘Xirew SunySiom 1oj juswnysul [euoSerp ajiym S1om S0 UOI0dS-SSOI0 109JJ0 PIXIJ ‘SuoIssarsor AD [oued 1

“p STN PU® ‘600T — 0861 S! L
*payiodal jou duae SULII) JUBISUO))

(2$92°0) (8L5€°0) (s12€°0) vldg
€69°C §s0'C 69C'C -onbuief
(LS€€0) (9282°0) (091€°0) P

08¢°TI €Cesl 19L°¢1
8CLO0 8CLO0 LSLO0 m 2
(8110°0) (#+97°0) (1z10°0) P
ISY°0- 68C°0- 9S¥°0- t
_ (#1€€°0) n p
€070
(0000°0) (0000°0) (0000°0) pumou ¢
LY1°0 orlio L9T°0
(0000°0) (0000°0) (0000°0) visioreyy g
€reo 0reo 8LE0
(0000°0) (1000°0) (00000) vouoy ¢
<010 0600 CIro
(0000°0) (0000°0) (0000°0) ey,
S61°0 L0C0 €edo0
(0000°0) (0000°0) (0000°0) »
L99°0 6990 §99°0

_ mm.w._. m@ﬁﬁ%._. h@\\v\vﬁTm.T %«QT@;.E — :\Dﬂ M ot N._\NE%.T N._QEQ+ Q«E\m+ %«564.3” a\ﬂE _ Ny 4 :‘N uj o+ E.»\ u yan %v\ U o+p= e up

¢ uoneoy1oadg Z uoneoryroadg 1 uoneoyroadg

SOLIIUNO)) UBISY 10, AJONSE[H Pajewnsy uonoun,f uononpoid sejgnod-qqo) 8 9qel.

Ie



[43

'S|eNpISal AY) 10J 159} AjI[euiou ) SI eiog-anbief
"SUOTIOLNSAI SUIAJIUDPI-IOAO J0J ONSTIE)S 1S3} T ST

8 9[qe) — panunuo))



HV Y H 03D.120D 4 A +

'y
AV LA A

'y

A

03D.424D 4 A ST UO SUINIAI JO 91RI AY L, 1T

23D.12AD 4 A ST UO SUINIAI JO el oY T

bE€ 0T'€ ST°€ 89°¢ safeiony
651 LS'T 9’1 b1 puefrey L
0€'T 0z'1 8T'1 Wl ersKelejy
¥6'S L6'S 6b'€ LEY 2aI0Y]
£5°9 09 69 LTL eurg)
SSerony " 4 a4+ "y Ui + Pyupo+p = ouy 3+ TULQ+ YUl + UL+ yuo+p="Au] Mgy hrup o4 Myupd+ Py uio+p="du;  Anunop

4€ uoneoyIadg

, T uoneoyyroadg .1 uoneoyroadg

SOLIIUNO)) UBISY Ul PAINSEIW [(J, pIeMU] UO SUINY JO Ajey Y], :6 9[qeL

133



34

Table 10: CES Estimated Elasticity

Arab Countries m Asian Countries

First Specification

Iny, =a+zlnk, +(1-7)Ink, +s7(1-7)p(Ink, ~Ink ) +6InL, +¢&,

EGLS GMM GMM
Coefficient P-value Coefficient P-value Coefficient P-value
Vi 0.558 0.000 0.582 0.000 0.692 0.000
P -0.302 0.000 -0.338 0.103 -0.326 0.000
o -0.081 0.151 0.091 0.000 -0.457 0.000
o 1.432 1.510 1.483
Second Specification
Iny, =a+zlnk, +(1-7)Ink, +s7(1-7)p(Ink, ~Ink ) +5InL, +pInh, +¢,,
EGLS GMM GMM
Coefficient P-value Coefficient P-value Coefficient P-value
T 0.556 0.000 0.580 0.000 0.694 0.000
P -0.316 0.000 -0.330 0.000 -0.324 0.000
o -0.011 0.847 0.079 0.165 -0.461 0.000
¢ 0.556 0.000 0.580 0.000 0.694 0.000
o) 1.461 1.493 1.480
Third Specification

Iny, =a+xlnk, +(1-m)In(k,.h )+ 7(-7)p(ink, —In(k,h)) +SInL, +¢,,

1s 1980 — 2009, and N is 5.

EGLS GMM GMM
Coefficient P-value Coefficient P-value Coefficient P-value
T 0.715 0.000 0.740 0.000 0.843 0.000
P -0.323 0.000 -0.325 0.000 -0.393 0.000
o -0.212 0.000 -0.104 0.109 -0.547 0.000
) 1.478 1.481 1.649
T



35

Figure 1
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Figure 2: Average Estimated Elasticity of FDI for the
Three Specifications by GMM

US Constant Dollar,2000

Figure 3: Average Rates of Returns
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Figure 4: Human Capital

10

Average Years of Schooling
[ 5] £ (=)
N

B Average
Median

Figure 5: Quality of Human Capital Relative to Korea's Korea=100)

"

50
40 ,
20
10

Algeria Egypt Jordan Morocco Tunisia




39

" For example see Balasubramanyam et al. (1996) and Kawai (1994) on trade-FDI-growth, Carkovic and Levine
(2002) found the effect of FDI on growth is not robust in the presence of openness of trade. Levine (2002) had
an interaction term of per capita income and FDI and reports no growth effect. Alfaro ez al. (2007) argue that
FDI has significant growth effect in countries with relatively more developed financial markets. See also Aitken
and Harrison (1999), Haddad and Harrison (1993), and Mansfield and Romeo (1980). The main problem in this
literature apparently is an estimation problem pointed out by Carkovic and Levine (2002) and that is not taking
into account simultaneity bias, country-specific effects, and the use of lagged dependent variables in growth
regression. Razzak (2009) provides micro-level evidence for trade-growth relationship in the Arab countries.

" The theory of FDI is part of the theory of internalization developed by Coase (1937). It is thoroughly discussed
in Hymer (1976), Buckly and Gasson (1976), Dunning (1977), and Rugman (1975). FDI by multinational
companies cannot be explained by neoclassical trade theory. Market friction and imperfections inhibit private
international investments. The theory of internalization explains that the motivations and reasons for foreign
production and sales by multinational companies (FDI) are associated with these market imperfections. Free
trade does not give rise to such companies. For example, when a country imposes tariffs on imports, profit-
maximizing foreign exporters are better off if they establish production and sales in that country to avoid the
tariffs. The same is true in the case of knowledge, which is transferred within the internal market between the
multinational company and its subsidiary because of the absence of such market and competitive prices.
Rugman (1980) provides a number of examples. Internalization theory seems to suggest that FDI and free trade
cannot be positively associated, but rather the opposite is true, which contradicts the story told in Jones and
Romer (2010).

I The concept of thick-modeling was first introduced by Clive Granger (2004).

¥ 1In a related literature, Bosworth ez al. (2007) and Hung and Mascaro (2005) test and explain the issue of high
return on U.S. FDI abroad. They found that American firms operating outside the U.S. appear to earn a
persistently higher return than that earned by foreign firms in the U.S. McGrattan and Prescott (2008) also study
the differential returns on investments of foreign subsidiaries of the U.S. multinational companies and U.S.
subsidiaries of foreign multinationals. They argued that measurement errors might explain some of the reported
variations, mostly unmeasured intangible capitals.

¥ The production function would have an extra term e” , where A is the rate of disembodied technical change.
If the data have unit roots this linear time trend would be a misspecification issue. If, however, we find the data
to be trended but the trend is not stochastic we would have to have this linear trend term back in the
specification. It is, however, extremely difficult to discern one from the other.

' FDI inflows are uneven in the five Arab countries. In some years these flows were near zero, which
makes AK | very small, thus AY /AK . becomes a very large and nonsensical number. The stock of FDI, instead,

do not exhibit this problem. Thus we will use the stock of FDI instead.

¥il It would be important to include a measure of the quality of human capital too. Measurement of quality is
tricky. There are some data, but the time series are short. Future research must take this variable into account.

Vil The Jorgenson and Fraumeni (1992) method constructs a stock of human capital, which is based on lifetime
earnings.

X Jallab et al. (2008) is the only paper we are aware of on the issue of FDI and growth in the Arab countries
using a proper estimation technique.

* We use a variety of common test statistics such as the Dickey-Fuller (1979), the ADF test, Said and Dickey
(1984), Phillips and Perron (1988), and Elliot (1999). We also use different specifications (with and without
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trend), and test the lag structure using various testing criteria. We also tested the panel of the five countries for a
unit root using a variety of common tests such as Levin ef al. (2002), Breitung (2000), Im et al. (2003), Hadri
(2000), Sarno and Taylor (1998) and Taylor and Sarno (1998).

“ 'We use panel cointegration tests, the Johansen-Fisher test found in Maddala and Wu (1999), Kao (1999)
residual test, and Pedroni (1999, 2004) residual test. The latter includes a number of tests, which allow for
heterogeneous slope coefficients to vary across the panel (the panel v-test, panel o test, panel Phillips-Perron

test, panel ADF test, group o test, group Phillips-Perron test and group ADF test). The null hypothesis is that the

residuals are I(1) — no cointegration — and the alternative hypothesis is that the residuals are 1(0). For the first 4
tests, the assumption is that under the alternative hypothesis, the residuals have a common AR coefficient. In the
remaining 3 tests, the assumption is that the residuals under the alternative hypothesis have an individual AR
coefficients. Kao (1999) test is similar to Pedroni’s test in principle, i.e., a residual-based test, but there are cross-
section specific intercepts and homogenous coefficients in the first-stage regressors. The null hypothesis is that
the residuals are I(1). The Maddal and Wu (1999) Johansen test is similar to Johansen’s time series tests, i.e., a
maximum eigenvalue test.

i Only the Pedroni (2004) test(s) for the Asian panel has high the P-values.

*iil We regress each of the three explanatory variables on a constant and the set of instruments, retrieve the
residuals and then estimate the equations with the residuals as additional regressors. We test the hypothesis that
the set of the coefficients of the residuals are zero using both F and Chi-squared.

*¥ The GMM estimator minimizes S(f) = (ZV: Z', (ﬁ))'W(ZV: Z'e,(p)) = g(f)Wg(p) with respect to the
i=1 i=l

coefficients matrix £ for a chosen pxp weighting matrix W , where

£(B) =Y, ~ f(X,./):8(B) =2 g,(f) =22 (f) and Z is a Tyxp matrix of instruments.

* We do not use dynamic GMM (Arellano and Bond (1991), Arellano and Bover (1995) and Blundell and Bond
(1998)) because we are (1) interested in the long run point elasticity to compute the rate of returns, and (2)
because we have a short panel, i.e., N is small.

I We also allowed the share of human capital p to vary across countries, but we do not report the results to save

space. The results are available upon request. We found that the coefficient estimate to be insignificant for
Algeria. We also found the coefficient estimate to be negative for Jordan and Morocco. A number of papers on
growth-FDI seem to report negative coefficients for FDI or human capital in similar specifications (see for
example, Kottaridi and Stengos (2010) and Varum et a/.(2011) And Borensztein and J-W Lee (1998)). Finally
we found the coefficient to be positive, sizable, and significant for Egypt and Tunisia.

il Independent calculations of the ratios of gross operating surplus to GDP from National Income Accounts also

reveal similarly high values. These estimates are between 0.35 and 0.78 depending on the specification.

*ill We re-estimated the regressions (GMM) and fixed the coefficient y for all Arab countries. The estimated
elasticity is an average across all Arab countries is 0.22 percent.

*X This coefficient measures the distance from a constant returns to scale. There are different interpretations to
this negative value. One is that the production function exhibits a decreasing return-to-scale. This suggests that
the Arab markets are small, thus doubling output is costly and requires more than doubling inputs. It could also
mean that output in the Arab markets is consistently priced below marginal cost. Basu and Fernald (1997)
suggest that this interpretation and decreasing returns to scale sounds illogical for a profit maximizing firm.
However, there is evidence that the majority of firms in the Arab countries are small in size with negative value
added, hence non-profitable firms, Alkawaz (2006). Of course a positive value means that the function exhibits
an increasing returns to scale.

* Quantile regressions failed to produce any sensible results for Asia., which may indicate that distributional
nonlinearity is insignificant.
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I A measure of cognitive skills as a proxy for the quality of human capital is found in Trends in International
Math and Science (TIMMS), which is an international students assessment survey, reports country scores for
students in 4™ and 8" grades in more than 80 countries, every four years. In the first survey in 1995 the scores
for Algeria, Egypt, Jordan, Morocco and Tunisia were 394.15, 420.40, 439, 372.36, and 439 respectively. In the
last published survey in 2007 these scores declined in all countries except Jordan, 381.75, 399.5, 454.5, 319, and
377 respectively. While in Korea’s score increased from 568 in 1995 to 575 in 2007. Both Thailand and
Malaysia’s scores declined from 505.5 and 462 in 1995 to 472.5 and 456 in 2007 respectively.

il Razzak (2010) estimated a CES production function using cross sectional data of thousands of observations

for firms in Egypt, Lebanon, Morocco and Turkey.



