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ABSTRACT

Investment has widely been regarded as one of the main driving
forces of economic growth. Despite enormous growth potentials
and resources, the overall investment rates of most of the Muslim
developing countries are relatively lower than those of non-Muslim
developing countries. Therefore, this paper attempts to investigate the
gross investment behavior in a panel of 21 Muslim developing countries
over the period of 1970 to 2002. Fixed Effects estimator is used to
capture unobserved country specific effects. 2-Step 1% Difference
Generalized Method of Moments (GMM) dynamic panel estimator is
employed to offset endogeneity of the regressors. Granger causality
test is performed to see whether reverse causality exists. Robustness of
estimated results using WDI (2004) data is checked by re-estimating
the models using PWT (6.2) data. Results suggest that the lagged
investment, growth rate of per capita real GDP, domestic savings, trade
openness and institutional development have positive significant effect
on investment. In addition, foreign aid and private sector credit are
found to have significant positive impact on investment but not robust.
Foreign debt servicing has consistent negative effect on investment.
Other variables such as, inflation rate, lending rate, human capital and
population growth have been found to have no significant effect on
investment. Finally the study recommends that these countries should
pursue policies that encourage more domestic resource mobilization
reducing dependence on foreign debt and increase per capita real
GDP growth, trade openness, domestic savings and institutional

development in order to boost gross investment.
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INTRODUCTION

Over the years, investment has been a very powerful variable in macroeconomic
development in developing countries. It has been an issue of grave concern and
enormous interest to policy makers. The notion that raising the investment rate is
key to long run growth has been at the heart of growth thinking since the times of
David Ricardo. The strong association between investment and long term growth
performance is a well-established empirical fact(see for e.g. Kuznets, 1973). Indeed,
most country experiences of sustained growth tend to stress the link between capital
accumulation and GDP growth. The case of East Asia, the most successful regional
experience in terms of rapid and sustained growth of the last three decades is a
good example in this regard.

High savings and investment rates are important in view of their strong and
positive association with the GDP growth rate as suggested by endogenous growth
theory (Romer, 1986; Lucas, 1988). The empirical evidence (see for example Levine
and Renelt) also indicates that there exists a robust positive correlation between
the investment rates and GDP growth. Many studies have identified investment
as the most significant transmission mechanism via which other variables affect
growth (see revised version of Gomanee et al., 2002). Many empirical studies
(Hernandez-Cata, 2000; Ndikumara, 2000; Ben-David, 1998; Chari, Kehoe and
Mc Grattan, 1997; Barro and Lee, 1994; Collier and Gunning, 1999; Barro, 1995;
Ghura and Hadjimichael, 1996; Khan and Reinhart, 1990; Kormendi and Meguire,
1985) conducted in Africa, Asia and Latin America established the critical linkage
between the rate of investment and growth.

Despite enormous growth potentials and resources the overall growth and
investment rates of most of the Muslim developing countries are on an average
lower than those of non-Muslim developing countries. Economic growth and
development are uneven in these countries. While some countries are oil exporters
with high growth potentials, others are agricultural poor countries. Higher
consumption pattern and narrow manufacturing sector are common phenomena in
these countries. Those Muslim countries which are endowed with oil are expanding
their service sectors, while non-oil countries mostly depend on their agricultural
sector. The levels of savings and investment in most of the Muslim developing
countries are not satisfactory (OIC Outlook, 2008). Low level of technological
development, poor industrialization with high production costs, less trade and
financial openness, lower savings, political instability, lack of infrastructure, poor
institutions, high foreign debt etc. are among potential challenges the Muslim
countries face to achieve their investment and growth targets (Raimi & Mobolaji,
2008).

Therefore, the objective of this study is to examine the potential factors that
determine investment behavior in 21 Muslim developing countries over the period
of 1970 to 2002. The rest of the paper is organized as follows: Section II deals with
the theories of investment while section III reviews relevant empirical literature
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available on the topic. Section IV illustrates methodology, data analysis, and
limitations of the study. Section V discusses empirical findings. Finally, section
VI concludes with major policy implications.

THEORIES OF INVESTMENT

Keynes (1936) first called attention to the existence of an independent investment
function in the economy where he insisted that there is no reason for ex-ante savings
to be equal to even though they are identical ex-post. The next development in
investment theory is accelerator theory which suggests that investment is a linear
proportion of changes in output. In accelerator models (Chenery 1952 and Koyck
1954) investment is independent from the price of capital. Jorgenson(1971) and
others accommodated this missing element in the neoclassical model of investment.
Both the accelerator and the neoclassical models of investment behavior are output-
based models. In sharp contrast to these models, Tobin’s Q theory of investment
attempts to explain investment behavior in terms of portfolio balance (Tobin,
1969).

Another approach dubbed “neoliberal” proposed by McKinnon (1973) and
Shaw(1973) emphasizes the importance of financial deepening and high interest
rates in stimulating growth. According to this view, investment is positively
related to the real rate of interest in contrast with the neoclassical theory. The
reason for this is that a rise in interest rates increases the value of financial savings
through financial intermediaries and thereby raises investible funds, a phenomenon
McKinnon calls “conduit effect”.

Recent investment literature has introduced an element of uncertainty
into investment theory. It has paid considerable attention to the relationship
between uncertainty and investment. The theoretical predictions are ambiguous.
Depending on their underlying assumptions, most of the approaches predict a
negative relationship while a few others predict a positive one. Different forms
of uncertainty are considered in investment literature. For example, uncertainty
arising from investment irreversibility ,see Pindyck 1991, Dixit 1992, Goldberg
1993 etc., uncertainty related to economic instability, see Rodrik 1991 and more
recently Beaudry et. al. 2001 and Serven 2003, and finally uncertainty emanating
from sociopolitical instability (see Alesina and Perotti 1996; and Campos and
Nugent 2003).

EMPIRICAL LITERATURE

Since the 1980’s, a number of studies successfully demonstrated the importance
of financial variables to explain investment behavior. The hierarchy of finance
models suggest that investment expenditure is affected by the availability of
internally generated funds ( Fazzari et al. (1998)), Hoshi et al. (1995), and Bond
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and Meghir(1994) regarding the role of financial variables under asymmetric
information assumption.

Stiglitz and Weiss (1981) and Greenwald et al. (1984) recommend the view
that it is the availability of capital rather than its cost that significantly influence
investment. McKinnon (1973) and Shaw(1973) in financial repression hypothesis
focus on ‘complimentarity’ between money and capital in developing countries.
Recent empirics on finance-growth nexus tried to illuminate path through which
financial variables influence growth via its effect on total factor productivity growth
and investment- (King and Levine (1993a,b)), Benhabib and Spiegel (2000), and
Beck et al. (2001).

Many studies report that the regression coefficient of saving and investment
is small in developing countries. The ground-breaking work of Feldstein and
Horioka (1980) reveals that the cross-section saving —investment correlation is
high in the OECD (Organization of Economic Cooperation for Development)
countries implying low capital mobility-this is popularly known as Feldstein-
Horioka (F-H) puzzle Since then, many authors find supportive evidence for F-H
puzzle while many others do not. Authors such as Dooley et al. (1987), Wong
(1990), Vamvakidis, and Wacziarg (1998) use data on developing countries and
find that the estimated coefficient between saving and investment is very low or
close to zero indicating the presence of high capital mobility among developing
countries. This draws keen attention of researchers in the field. However, Dooley
et al. (1987); and Isaksson (2001) attribute this finding to foreign aid while Wong
(1990) explains it with saving-investment correlation to non-traded sector. Although
the idea of capital mobility stemming from saving-investment correlation cannot
be ruled out completely, researchers unanimously recognize the relation between
the two and its consequent influence on economic growth.

From the vast existing literature on saving-investment relationship, it is evident
that domestic savings positively influence investment. Salahuddin and Islam(2008)
also corroborate this relationship. Since saving is very low in developing countries
because of low income, it is suggested that (Were, 2001) savings should be
supplemented by foreign resources. Foreign resources can positively contribute
to investment due to conditionalities attached to them.

Trade openness also affects investment. The world’s two fastest growing
economies, China and India have been greatly benefited from undertaking and
implementing a number of openness measures. Positive effects of trade liberalization
on reducing financial constraints have been found in studies by Harris, Schiantarelli
and Siregar (1994) for Indinesia, Guncavdi, Blenney and Mckay (1998) for Turkey
and Gellos and Werner (2002) for Mexico. Bekaert, Hurvey, and Lundblad (2005)
use cross country panel data and find that liberalization of stock market enhances
economic growth and investment. Demir (2005) shows that due to increased risk
after liberalization, firms prefer to invest in financial sector.
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Foreign debt is usually high in developing countries. Acosta and Loza (2005)
warn that over-indebtedness contributes to the vulnerability of macroeconomic
policies something which is likely to discourage investment. Dependency ratio
which is relatively higher in developing countries is likely to affect investment and
economic sustainability negatively due to low participation of work-age population
in economic activities. Another variable- foreign aid may have positive role to
influence investment if properly utilized (Salahuddin & Islam, 2008).

Education attainment is a key determinant of human capital which is an
important driver of labor productivity. A higher initial stock of human capital
indicates a higher ratio of human to physical capital which tends to generate higher
growth rate through absorption of superior technology (Barro, 2001).The level
of human capital not only enhances the ability of a country to develop its own
technological innovation, but also increases its ability to adopt the already existing
knowledge (Nelson & Phelps, 1966).

Social scientists from time to time have pondered over the problem of
population growth, and rendered their individual opinions on it. Thomas Malthus,
an English economist, gained fame by bringing the problem of population growth
to the forefront in 1798. His central argument was that population grows at a
geometric rate while food output grows at an arithmetic rate, and that makes food
scarcity inevitable. His theory was later dismissed for promoting pessimism on
the ground that it failed to consider technological advances in agriculture and food
production.

One important factor that plays a key role in population growth is the level
of education. The higher the level of education of people is, the less they tend
to grow. The major reason is that an educated person is apt to delay marriage or
having a child until a steady income has been secured. The education levels in the
affluent societies being high, their growth rates have fallen. As both parents are
often busy with their careers, they have little time or interest in nurturing too many
kids. In this regard, education of girls is especially important, argues economist
Jeffrey Sachs in his book - Common Wealth: Economics for a Crowded planet,
2008. Increased education of women leads to a sharp fall in fertility, and hence in
population growth in developing countries. The neoclassical Solow growth model,
augmented Solow model and endogenous growth models all predict a negative
relation of high population growth rate to lower per capita output in the long run
and vice versa (McMahon,1999).

High inflation rates may have adverse impact on investment by increasing risk
associated with long term projects. Inflation could lower the productivity growth
by about the same amount, as well as lowering output growth by decreasing real
investment (Fischer, 1993). Another variable financial development may reduce
financing constraints and thus accelerate growth by increasing investments.
Financial system could encourage investment and growth through mobilizing
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savings, allocating capital funds, monitoring the use of funds, managing risk and
encourage innovation (King & Levine, 1993).

Institutional factors, such as Political and social factors are considered to have
significant effect on investment. In a study on 32 countries, Ozler and Rodrik
(1992) show that political rights are conducive to better investment atmosphere.
Le (2004) finds a significant effect of political stability on investment. Stasavage
(2002) argues that a shift from authoritarian rule to multi-party system influences
investment positively.

Empirical studies on uncertainty and investment are relatively limited. Most
of them are confined to a few single-country studies focusing on the U.S. and the
U.K., in addition to a handful of cross-country papers(see for example, Federar
1993, Driver and Moreton(1991) and Price (1995, 1996) for single-country studies
and Hasman and Gavin (1995), Bleany (1996) for developing countries.

Thus a number of explanatory variables are considered to determine investment
behavior in countries selected for our study. Not all the variables discussed above
are included in our model as data on some variables either do not exist or are not
adequate.

METHODOLOGY, DATA ANALYSIS AND LIMITATIONS
Methodology

Panel data analysis allows us to exploit both the time-series variation and cross-
sectional heterogeneity of the respective variables used in our econometric
estimation. Therefore, our study uses unbalanced panel data on investment and
potential determinants of investment for selected 21 Muslim developing countries
over the period of 1970 to 2002." All the Muslim countries included in this study
fall under the category of developing countries according to the World Bank
classification in 2006 .2 Most of these countries gained independence during mid-
60s and early 70s and thus we start our data series from 1970. The necessary data
are compiled from the World Development Indicator (WDI) CD-ROM 2004 where
the ending year is 2002. For robustness check, the ratio of gross investment to
GDP in PPP is extracted from the 6.2 version of the Penn World Tables database
(PWT 6.2-Heston, Summers and Aten, 2006). The Muslim countries are selected
based on data availability for the required variables. The nature of our panel is

' 21 developing countries are : Albania, Algeria, Bangladesh, Chad, Egypt, Ethiopia, Indonesia, Iran,
Jordan, Malaysia, Mali, Mauritania, Morocco, Niger, Oman, Pakistan, Saudi Arabia, Senegal, Syria,
Tunisia and Turkey

2 According to the “World Bank Classification’ based on 2006 GNI per capita, the range of the GNI
per capita in developing countries is US$ 11,115 to less.

105



International Journal of Economics and Management

unbalanced because data are not available for all the sample countries for all the
specified time periods.

Although S-year average filtering is commonly used in macroeconomic
panel data analysis to capture long run relationship by avoiding business cycle
fluctuations, such artificial averaging may lose significant annual information
and may not be effective to eliminate business cycle fluctuations. Averaging may
also discard possible cross sectional heterogeneity in the parameters and measure
an overall effect over a given time window (Attanasio et al, 2000).Therefore, we
estimate our panel regression using yearly time series and exploring the possible
heterogeneity across sample countries.> The primary interest of this paper is to
investigate important factors which affect gross investment in these selected Muslim
countries. The estimating model takes the following form:

INV, = a:+ INV,,_, + B’ Xy + i (1)

where, INV is the ratio of gross domestic investment to GDP (INVW indicates
investment data from WDI 2004, whereas INVP specifies investment data from
PWT 6.2), ‘o’ is the constant term, ‘X is the vector of potential variables affecting
gross investment, and ‘€’ is independent and identically distributed random error
term with zero mean and constant variance. The subscript ‘i’ denotes a particular
country and ‘¢’ indicates a particular time period. In our baseline specification, we
include one period lagged investment, growth rate of per capita real GDP (GR),
trade openness measured by the sum of exports and imports over GDP (TR), and the
ratio of gross domestic savings to GDP (DS) as explanatory variables. In extended
model, we incorporate two important policy variables, such as the ratio of foreign
aid to GNI (AID) and the ratio of total debt service to GNI (DB). Later we include
other potential determinants of investment one by one into our baseline specification
to examine their relevant effect on investment. The additional explanatory
variables comprise the inflation rate (INF), the lending interest rate (LR), financial
development measured by the ratio of private sector credit to GDP (PC) , human
capital proxied by secondary school enrollment ratio (SEC), population growth rate
(POP) and institutional development measured by the institutional index based on
ICRG Composite Risk Rating (O=highest risk, 100=lowest risk) (ICRG).
Equation (1) shows pooled ordinary least squares (OLS) relationship between
the gross investment (INV) and its potential determinants and thus we can argue
that there could be unobserved country specific characteristics, such as, investment
climate, policy changes etc. which might affect the gross investment and are not

3 We also conduct 5 year averages estimation and our results are not significantly different from yearly
panel estimation. Considering yearly data, we can use different estimators for robustness check without
losing significant degrees of freedom, which may not be possible in 5-year average in the case for our
small sample. The 5-year average results will be provided on request.
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captured by our pooled OLS model. These unobserved country specific effects
may be correlated with the regressors and thus we need to control those unobserved
time invariant country specific effects by allowing the error term (&) to include a
country-specific fixed effects ( ;). Again by allowing the error term (&;) to include
time dummies (0,), we can easily capture common macroeconomic shocks that
might have significant impact on gross investment in our sample. Therefore, by
incorporating both the fixed effect and time dummies into equation (1), we can
now construct our empirical panel model in the following form:

INV, = a:+ INV,,_, + B'Xi + 0, + p. + e, )

where, €, = 6, + 0.+ e, and e, is serially uncorrelated error. Incorporating
such fixed effects (as in equation 2) within the regression model, this panel study
removes potential heteroscedasticity problems resulting from possible differences
across countries (Greene, 2003). Besides we use robust standard error to reduce
heteroscedasticity and autocorrelation problem in our estimation.

Equation (2) shows fixed effects estimation by capturing time invariant country
specific effects. Such fixed effects model may suffer from biases due to possible
endogeneity of the regressors while lagged independent variable is included as
an explanatory variable (Nickell, 1981).The lagged dependent variable may be
correlated with the error term and thus endogeneity problem may occur. The
potential factors affecting gross investment may be endogenous. Since causality
may run in both directions, these explanatory variables may be correlated with the
error term. Again time invariant fixed effects may be correlated with the error term
and thus possible endogeneity could produce biased results. In order to reduce such
endogeneity problem, instrumental variable method such as generalized method
of moments (GMM) is widely used, where the possible endogenous explanatory
variables are instrumentalized with their suitable lags so that the instruments are not
correlated to the error term. Anderson and Hsiao (1982) suggested a first difference
transformation of equation (2) to get rid of fixed effects as well as constant.
However, a correlation still remains between the lagged dependent variable and
the differenced error term. Therefore, one can use second and subsequent lags of
dependent variable as instruments for the lagged differenced dependent variable.

Arellano and Bond (1991) however, argue that the Anderson-Hsiao estimator
fails to take all orthogonality conditions and thus it is not an efficient estimator.
Therefore, they propose 2-Step 1% difference GMM estimator as a system of
equations allowing lagged values of the endogenous regressors as instruments.
Arellano and Bover (1995) and Blundell and Bond (1998) argue that the lagged
level of the endogenous variables may be poor instruments for the first differenced
variables and thus they suggest lagged differences as instruments which is popularly
known as system GMM. In order to obtain consistent results in system GMM,
the number of cross section units should be higher than the number of instruments
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(Alvarez & Arellano, 2003). Since we have only 21 cross section units and 32 year
time period, the number of instrument will be greater than 21 in system GMM and
thus our results may not be representative. Therefore, in order to obtain reliable
results in our small sample estimation, we use Arellano and Bond (1991) 2-Step
I* difference GMM estimator.

Arellano and Bond (1991) prescribe several specification tests that are needed
to satisfy while using 2-Step 1* difference GMM estimators. Therefore, the validity
of the instruments used can be tested by reporting both a Sargan test of the over-
identifying restrictions, and direct tests of serial correlation in the residuals or error
terms. The key identifying assumption in Sargan test is that the instruments used
in the model are not correlated with the residuals. The AR(1) test checks the first
order serial correlation between error and level equation. The AR(2) test examines
the second order serial correlation between error and first differenced equation.
The null hypotheses in serial correlation tests are that the level regression shows
no first order serial correlation as well as the first differenced regression exhibit no
second order serial correlation. Lastly, the F-test demonstrates joint significance
of the estimated coefficients.

Data Analysis

Table 1 summarizes descriptive statistics for the respected variables used in our
empirical study for selected 21 Muslim developing countries. There is a wide
variation of the mean value of the potential determinants of gross investment across
our sample. By examining mean, maximum, minimum and standard deviation
(Std. Dev.) of each of the variables for the entire sample observation (Obs.), it is
quite clear that the dataset does not have any such outlier which is likely to have
significant influence over the estimated results.

Table 1 Descriptive statistics for 21 muslim developing countries (1970 —2002)

INVW GR TR DS DB AID INF LR PC SEC POP ICRG

Minimum 2.73 -27.90 8.87 -20.50 0.00 -0.48 -13.10 4.82 192 1.12 -2.76 25.50
Maximum 58.90 23.60 229 80.50 21.10 59.30 226.00 32.20 159.00 86.90 11.18 81.80

Mean 2198 1.60 6146 1658 5.11 6.75 11.11 12.64 29.37 38.80 2.63 5893
Std. Dev.  8.01 598 33.19 14.81 4.05 8.10 17.52 447 2356 24.14 101 11.52
Obs. 657 659 661 657 617 654 570 308 627 304 693 354

Table 2 presents correlation matrix for our concerned variables and
demonstrates that there is no evidence of too high correlations (0.80 or more)
between the variables which may result multicollinearity problem in the estimation
and thus produce instability in the parameter estimates. This can be evident from
the following Variance Inflation Factor (VIF) analysis.
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As a common rule of thumb, if the VIF of a variable exceeds 10, which will
happen if R-squared exceeds 0.90, the variable is said to be highly collinear, in
other word the existence of severe multicollinearity (Gujarati, 2003). VIF of the
explanatory variables reported in the Table 3 are far lower (less than 3.0) than the
threshold level and thus there is less likely to have multicollinearity problem in
our estimation.

Table 3 Variance Inflation Factor (VIF) for multicollinearity test

Dependent Variable: Gross Domestic Dependent Variable: Investment / GDP in

Investment / GDP (INVW) from WDI 2004 PPP (INVP) from Penn World Table

Independent (PWT 6.2)
Variables:
Baseline Extended Baseline Baseline with Baseli Extended Baseline Baseline with
with PC ICRG with PC ICRG

INV(-1) 1.45 1.60 1.55 1.51 1.08 1.16 1.18 1.09
GR 1.03 1.03 1.04 1.09 1.03 1.05 1.05 1.10
TR 1.23 1.30 1.34 1.60 1.11 1.66 1.75 1.51
DS 1.31 2.48 1.30 1.57 1.14 2.27 1.14 1.29
DB 1.36 1.13
AID 2.10 2.17
PC 1.83 1.88
ICRG 1.67 1.68

Limitations of the Study

The major limitation of this study is that to obtain gross investment, we lumped
private investment and public investment together although they presumably
are determined by different sets of factors having different roles in the growth
process.

In spite of the fact that, theoretical models developed by economics literature
make no distinction between the private and public components of investment,
there is an emerging appreciation that private investment in general is more efficient
than public investment and hence they should be treated differently. However, we
had no other choice as the separate data on private and public investment were not
available for most of the selected countries in this study.

EMPIRICAL RESULTS

Potential Determinants of Gross Investment

In order to investigate the potential determinants of gross investment in selected
21 Muslim developing countries for the period of 1970 to 2002, this study uses
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two different estimators-fixed effects to capture country specific time invariant
unobserved fixed effects and 2-Step 1% Difference GMM to control endogeneity in
the regressors. In our baseline model, we examine the effects of one period lagged
investment, per capita real GDP growth rate, trade openness and gross domestic
savings on gross investment. In addition, we also include two important policy
variables —foreign debt servicing and foreign aid in our extended model. Finally,
we include other potential determinants of gross investment one by one into our
baseline model to examine their effects on investment and the robustness of our
baseline variables.

Table 4 reports the fixed effects estimated results for our baseline model,
extended model and baseline models in which the variables inflation rate , lending
interest rate, financial development proxied by private sector credit, human capital
proxied by secondary school enrollment ratio, population growth and the institutional
variable index, ICRG are included one by one. The one period lagged investment
shows consistent positive and significant effects on current investment at 1% level
with a value of coefficient ranging from 0.58 to 0.78 in all of the specifications.
Specifically, a 1% increase in the last year’s investment on an average increases
current investment by 0.58% to 0.78%. Per capita real GDP growth rate is found
to have significant positive impact on investment in each specification at 1% level,
with a value ranging from 0.15 to 0.29. In particular, a 1% increase in the per
capita real GDP growth on an average increases investment by 0.15% to 0.29%.
Trade openness shows significant positive effect on investment in baseline as well
as extended model at 5% level, but not robust while including lending rate, human
capital and institutions in the baseline model. Gross domestic savings produces
strong significant positive effect on investment in both the models at 1% level but
not robust in the presence of lending rate and human capital in the baseline model.
The coefficient of foreign debt servicing is found negative and significant at 10%
level, whereas foreign aid realizes positive and significant effects on investment
at 5% level. No other potential determinants are found to have any significant
impact on investment.

Though econometric results obtained from the fixed effects estimator in Table
4 clearly help us to identify potential variables that have significant effect on
gross investment for our selected Muslim countries, our findings may be biased
if the regressors are not exogenous. Since we have lagged dependent variable in
our empirical model and it has strong significant effect on investment, it may be
correlated with the error term and therefore, it may produce endogeneity problem
in our estimation. In order to account this endogeneity issue, we apply 2-Step 1%
Difference GMM proposed by Arellano and Bond (1991) that estimates the first
differences series by instrumentalizing them with their appropriate lagged levels
and thus it can produce consistent estimation in the presence of endeogeneity among
regressors and country specific fixed effects.
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Table 5 summarizes estimated results obtained from 2-Step 1% Difference
GMM, where it satisfies all the standard tests such as, F-test for joint significance,
Sargan test for instrument validity, and AR(1) and AR(2) test for 1* order and 2™
order serial correlation test respectively. Although the estimated results are very
similar to the fixed effects models (Table 4), there exist two important exceptions.
Firstly the baseline models are robust while including other potential determinants
of investment and secondly, financial development measured by private sector
credit and institutional development proxied by ICRG index show significant
positive effect on investment at least at 5% level keeping the baseline model
robust, while foreign aid exhibits positive impact on investment relatively at a
higher level (around 25%). In summary, putting together our findings from fixed
effects and 2-Step 1 Difference GMM, we can argue that our baseline model is
robust meaning that the one period lagged investment, per capita real GDP growth
rate, trade openness and domestic savings exert positive significant effect on gross
investment in our sample Muslim countries. Debt servicing has robust significant
negative impact on investment. Foreign aid shows significant positive effect on
investment but not robust in GMM, while private sector credit and ICRG index
demonstrate significant positive effect on investment but not robust in fixed effects.
Since 2-Step 1* Difference GMM can control endogeneity of the regressors, we
should emphasize on GMM findings though some of them produce different results
in fixed effects.

Robustness Check

In order to test the robustness of our estimated results obtained from WDI-2004
data, we re-estimate our empirical models for Penn World Table (PWT 6.2) 2006
data using both fixed effects and 2-Step 1% Difference GMM estimators. The Penn
World Table (PWT) provides purchasing power parity (PPP) and national income
accounts converted to international prices. The PWT data adjust the US dollar
based measures on income per capita to allow for the different purchasing power
of'a US dollar in different countries, which is commonly known as ‘international
prices’. Using investment share of GDP (I/Y) from PWT data has become popular
in recent empirical studies (Mankiw et al., 1992 ; Barro and Lee, 1994 ; Barro and
Sala-i-Martin, 1995; Temple, 1998 ; and Knowles et al., 2001 etc.). Therefore, a
common question may arise is that how sensitive the data whether investment share
of GDP (1/Y) is measured in international (PWT data) or local (WDI data) prices.
Findings from Barro and Lee (1994) show comparison between these two, where
the WDI (World Bank) measure for investment share of GDP exceeds the PWT
measure by 5% point or more in developing countries. Therefore, based on WDI
2004 investment data, our findings may overestimate the effects of potential factors
affecting gross investment in selected Muslim countries and thus we re-estimate
our models using PWT 6.2 data to check robustness of our empirical results.
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Table 6 and 7 report estimated results using PWT 6.2 data for investment share
of GDP in international prices. Both fixed effects and 2-Step 1* Difference GMM
estimators are applied. The results are very similar with our previous results (Table
5 and 6) based on WDI 2004 data for investment share of GDP in local prices.
Although the results show that our models are robust to PWT data, there are some
important exceptions. Firstly, the coefficients of trade openness and domestic
savings are weakly significant (at 10% level) in most of the cases for PWT data,
whereas they are strongly significant (at 1% level) in most of the specification
in 2-Step 1% Difference GMM while using WDI investment data. Secondly, the
coefficient for financial development proxied by private sector credit is found
positive but insignificant for PWT data, while it is found significant at 5% level
for WDI data in GMM. Therefore, the effects of trade openness, domestic savings
and private sector credit on gross investment are likely to be overestimated in our
estimation while using World Bank (WDI) data for investment share of GDP.

Reverse Causality

While examining the effect of potential determinates on investment, one important
concern is the possibility of reverse causality, implying that high level of investment
may induce higher level of those potential factors which affect investment
significantly. Here we test directly for reverse causality by applying Granger-
causality tests. The rationale behind the Granger-causality framework is that an
event in the future cannot cause one in the past. For example, let us consider two
time series, investment and growth. Growth is said to Granger-cause investment
if, in a regression of investment on lagged investment and lagged growth, the
coefficients of the lagged growth are jointly significantly different from zero. The
length and frequency of the time lags are important critical issues that have to be
addressed in conducting Granger causality tests. On their length, Granger warns
that “using data measured over intervals much wider than actual causal lags can
also destroy causal interpretation” (Granger, 1987). We use two-year period lag
based on Akaike Information Criterion (AIC). Lagged dependent variable in panel
regression might cause OLS estimation to be biased due to endogeneity and thus we
employ Arellano and Bond (1991) 2-Step 1* difference GMM estimator to estimate
panel Granger causality. The empirical results are presented in Table 8. The results
confirm that there is no evidence of reverse causality in our estimated models.
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CONCLUSIONS AND POLICY IMPLICATIONS

Investment has widely been regarded as one of the main drivers of economic growth.
Despite enormous growth potentials and resources the overall investment rates of
most of the Muslim developing countries are on an average lower than other non-
Muslim developing countries (Raimi & Mobolaji, 2008). Therefore, this paper
investigates the gross investment behavior in a panel of 21 Muslim developing
countries for the period of 1970 to 2002. Fixed Effects estimator is employed
to control time invariant unobserved country specific fixed effects. 2-Step 1*
Difference Generalized Method of Moments (GMM) dynamic panel estimator is
used to offset endogeneity of the regressors. Granger causality test is performed to
see if reverse causality exists. Robustness of estimated results obtained from the
WDI (2004) data is checked by re-estimating the models using PWT (6.2) data. The
econometric analysis shows that the lagged investment, growth rate of per capita
real GDP, domestic savings, trade openness and institutional development have
positive significant effect on investment. In addition, foreign aid and private sector
credit are found to have significant positive impact on investment but not robust.
Debt servicing has consistent negative effect on investment. Other variables such
as, inflation rate, lending rate, human capital and population growth have been
found to have no significant effect on investment.

Almost all of our findings are supportive of both theoretical and empirical
considerations. The positive relation between growth and investment is an
empirically and theoretically although not unanimously valid (Zerfu, 2001;
Ouattara, 2004; Valadkhani, 2004). An increase in output is an indicator of better
performance of an economy which is likely to attract more investment. Trade
openness has proved to be favorable for generating investment. Some recent
studies showed that two fastest growing economies of the world, India and
China and some other developing countries succeeded in enhancing investment
by undertaking several trade openness measures. Although some recent studies
(Dooley, Frankel & Mathieson, 1987) found weak correlation between domestic
savings and investment, the positive relation between savings and investment is an
undisputed fact. Our finding of positive saving- investment relation is supportive
of the authors’ earlier study (Salahuddin & Islam, 2008). Since foreign debt is
generally high in developing countries, over-indebtedness, may contribute to the
vulnerability of macroeconomic policies which is likely to discourage investment
(Acosta & Loza, 2005) and it is consistent with our findings of debt servicing effect
on investment. Availability of domestic credit to private sector from the banking
system may increase the investible funds in developing countries (Levine, 1997).
The governments in these countries should launch banking reforms with special
focus on generating more credit for the business community. Economic and political
institutions are the most important factors in explaining differences in investment
and growth across economies (Barro, 1997, which has been well documented in
our estimated significant positive relation between institutions and investment.
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Our empirical results have some important policy implications for Muslim
developing countries. Firstly, the importance of real per capita GDP growth to
accelerate investment has been well documented and thus more concern is needed
to identify potential channels though which growth rate can be enhanced. Secondly,
proper policy measures should be taken to increase domestic savings and to transmit
those savings into investment properly. An inefficient transmission of savings into
investment could lead to capital flight and discourage domestic savings. Thirdly,
trade and financial openness should be encouraged to accelerate investment.
Careless liberalization program may be vulnerable to crisis and thus proper
tailor made reforms should be undertaken based on local experiences. Fourthly,
institutional development such as, improvements in law and order, reduction of
corruption, maintaining better property right, facilitating better environment for
business and commerce etc. should be ensured so that investors are encouraged to
invest more in anticipating smooth return of their investible funds. In aggregate,
our findings suggest that policies that reduce foreign debt and increase real per
capita GDP growth, trade openness, domestic savings and institutional development,
would lead to higher gross investment in Muslim developing countries.
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