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The Relationship between FDI and Economic Growth:
Kazakhstan Case
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In this paper, we study the relationship between FDI(Foreign Direct Investment) and economic growth in
Kazakhstan. For this research, we, first, investigate the factors that affect FDI infow to Kazakhstan since its
independence and determine the degree of their influence. Second, we study the impact of FDI per capita on GDP
per capita. To achieve these goals, an empirical study is conducted with 18 years data from 1992 to 2009 from World
Bank Database. Data are analyzed using multiple linear regression, time series analysis and Granger causality test.
The results show that the determinant of FDI is GDP and economic freedom index in Kazakhstan. Economic growth
is affected by FDI, too. Specially, FDI is positively related to GDP and economic freedom index. FDI per capita's
impact on GDP per capita is 30.4 dollars increase in GDP per capita by one dollar increase in FDI per capital inflow.
The results provides useful information for policy makers to improve obtaining large amount of investments and
facilitate economic growth.

Key words : FDI, Economic Growth, Regression, Granger Causality Test
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All developing countries are facing the dilemma of
beating the competition to obtain large amounts of invest-
ments. Finding an answer to this dilemma will solve many
problems of a country’s development and simultaneously
neutralize the possible negative consequences of the
unpredictable behavior of foreign investors.
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Despite the existence of a large number of theories
and concepts of Foreign Direct Investment (FDI), govern-
ments of developing countries still do not possess reliable
tools and mechanisms that will allow them to predict
behavior of investors and implement an effective macro-
economic policy on dynamics of movement of capital
and technology. To help to overcome this issue, we
tried to answer the following questions in this research:

(1) Are there factors that allow to attract (or detract)
more foreign investments in the country?

(2) How these factors in (1) affect the amount of
inflow of investments?

(3) Is economic growth of a developing country
affected by FDI?

(4) What is the degree of FDI impact on the economic
growth of a developing country?

To answer the above questions, we study the relation-
ship between FDI and economic growth in a country.
First, we investigate the factors that affect FDI inflow
to a country and determine the degree of their influence.
Second, we study the impact of FDI per capita on GDP
per capita.

As for the methodology multiple linear regression,
time series analysis, Granger causality test was conducted.
The results show that FDI is positively affected by
GDP and economic freedom index. GDP per capita is
also positively affected by FDI per capita in some degree.
The result of this research could be used as a guideline
to construct developing countries’ policies to obtain
large amounts of investments and facilitate economic
growth.

In the following section, the literature related to the
relationship between FDI and economic growth is
reviewed. In Section 3, we explore Kazakhstan’s economic
environment as a case. We then investigate the factors
that affect FDI inflow to the country and determine the
degree of their influence. In addition, we study the
impact of FDI per capita on GDP per capita with Granger
causality test and linear regression. In Section 4, we
finally conclude this research with summary and future
research.
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2. Literature Review

2.1 The determinants of FDI inflows: theories
and previous studies
The traditional model of FDI determinants are

known as the eclectic OLI (Ownership - O, Location -
L, Internalization - I) paradigm (Dunning and Lundan,
2008). Within this framework FDI appears when three
conditions are fulfilled: 1) a firm has some specific
ownership advantage over local firms, which makes it
more competitive; 2) there is a location advantage of
producing in the foreign country rather than at home
for export; and 3) there has to be internalization advantage.

Campos and Kinoshita (2003) studied determinants
of FDI in transition economies in Eastern European and
Baltic, as well as CIS (Commonwealth of Independent
States) countries. They found that for former states
institutions, agglomeration economies and the extent of
economic reforms are the main determinants while, for
the CIS countries, abundant natural resources and
economic reforms are main drivers of FDI inflows.

Their main finding is that the most important determinants
of FDI location for CIS countries are:

- abundance of natural resources

- telephone lines (this problem is not relevant nowadays)
- trade dependence

- external liberalization

- rule of law

- bureaucracy

- restriction on FDI

Among the recent studies on determinants of FDI,
Mottaleb (2007) conducted research based on data for
60 developing countries from Asia, Africa, and Latin
America. He postulated some hypotheses to prove the
relationship between determinants related to developing
economies and FDI inflows. His findings support the
hypotheses that market size and market potentials, as
well as better infrastructural facilities positively affect
FDI inflow. On the other hand, unfriendly business
environment and high business start-up costs discourage
FDI inflow in the developing countries.



The Relationship between FDI and Economic Growth: Kazakhstan Case

2.2 The impact of FDI on economic growth
Theoretically, a positive view has been bolstered by

recent developments in growth theory, which emphasize
the importance of technology improvements, productivity
and efficiency in stimulating economic growth. Within
this framework FDI’s contribution to growth is obvious
through technology transfer (Lim, 2001).

Neoclassical models of economic growth suggest
that diminishing return on capital leads to a level effect
on economic growth, thus investment may affect economic
development only in short-term period. The long-term
economic growth is possible only due to technological
progress, which is considered to be independent from
investment activities (Ledyaeva and Linden, 2006).

Endogenous growth theory, initiated by Romer
(1986), gives a basis to study the relationship between
FDI and growth, taking into consideration the characteristics
of FDI. In his studies it is argued that the most significant
effect on country’s economy comes from spillovers of
technology. Foreign firms bring new technologies in the
host country, whereby domestic firms might adopt those
advanced technologies to improve their productivity. Jones
(1998) also believes that endogenous growth theory gave
a rise to explanation of positive role of FDI in economic
development through the existence of positive externalities
(FDI spillovers).

However, other studies suggest that positive effect
on growth rates may be conditional in developing countries
due to narrow specialization and limited technological
spillover. There also some empirical studies that do not
comply with theories, giving conflicting evidence due
to conditionality on host country’s characteristics. Borensztein
et al. (1998), for example, argued that the level or quality
of human capital is a factor to be included when analyzing
economic growth.

There is yet no consensus on the relationship between
FDI and economic growth, thus the related literature

gives conflicting evidence regarding this issue.

3. Methodology, Models, Empirical and
Simulation Results

3.1 Kazakhstan as a case
FDI plays a substantial role in the process of transforming

the former Soviet Union states into the market economy
system. Moreover, nowadays a quite fierce competition
can be observed for attracting investments among developing
countries. In this context, a defining and proper regulation
of the determinants of FDI enact crucially in building
a successful investment policy to enhance the economy.
We select Kazakhstan for analyzing the relationship
between FDI and economic growth since it is a good
example of developing CIS countries trying to attract
FDI since its independence.

From the time of gaining independence in 1991,
Kazakhstan began a series of broad-based reforms in an
effort to move from a centrally planned to a market economy.
In Table 1, during the 1990-1995 periods Kazakhstan
faced economic downturn. In the latter half of the 1990s,
despite of some economic growth, the economy was
negatively impacted by Asian and Russian crises and
fluctuations of commodities’ prices, thus the volume of
GDP in 2000 amounted to only 67.9% of the GDP
volume in 1990.

However, Kazakhstan has achieved considerable progress
in transforming its economic system over the last decade,
due to more favorable external environment and reasonable

macroeconomic policy.

Tablel. GDP and FDI inflows in Kazakhstan, 1990-2009".

Total FDI
population, GDP, GDP per GDP inflows,
million million capita, growth, million
people USD USD annual % USD
1990 16.348 26932.729 1647463 -4.6
1991 16.451 24881.136 1512485 -11
1992 16.439 24906.940 1515.104 -53 100.000
1993 16.330 23409.027 1433462 92 1271.400
1994 16.095 21250.839 1320.322 -12.6 659.700
1995 15.816 20374307 1288.239 -82 964.200
1996 15.578 21035.358 1350334 0.5 1137.000
1997 15.334 22165932 1445.569 1.7 1321.400
1998 15.071 22135245 1468.702 -19 1151.400
1999 14.928 16870.817 1130.114 2.7 1587.000
2000 14.884 18291.991 1229.003 9.8 1282.524
2001 14.858 22152.689 1490.930 135 2834.999
2002 14.859 24636.599 1658.037 9.8 2590.218
2003 14.909 30833.693 2068.126 9.3 2092.029
2004 15.013 43151.647 2874285 9.6 4157.208
2005 15.147 57123.672 3771286 9.7 1971218
2006 15.308 81003.865 5291.569 10.7 6278.168
2007 15.484 104853.000 6771.643 8.9 11119.037
2008 15.674 133442.000 8513.562 3.3 15779.772
2009 15.888 109155.000 6870.259 1.2 12600.760

"Data from the World Bank Database
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Fig. 1. GDP growth rate (%)

In the period since 1999 there was a significant recovery
of the economy, driven by constant growth in the oil
and gas sector and followed by spillover effects. Increased
prices on world markets for Kazakhstan’s leading exports
(oil, metal and grain) and rising of oil production supported
by the official opening of the Caspian Pipeline Consortium
in 2001, as well as stable FDI inflows, rocketed GDP
growth up to 13.5% in 2001.

Since then, the growth rates of the country’s economy
remained impressively high for almost 6 years. However,
as we can see in Figure 1, the growth rate falls sharply
after 2007. Due to high dependence on external markets,
the economic crisis in Kazakhstan began immediately
after the start of the U.S. mortgage crisis, that is, the
autumn of 2007. As shown in the figure below, after
average growth rate of 10% during 2000-2007, GDP
growth in 2008 amounted to 3.3%, while in 2009 only
to 1.2%. Nevertheless, Kazakhstan is one of the few
countries in the world which maintained positive growth
rates during the crisis.

3.2 Variables, models, empirical and simulation
results of FDI determinants analysis
Kazakhstan has attracted significant FDI since

independence. By July 2009, foreign investors had invested
a total of 97.6 billion USD in Kazakhstan, primarily in
the oil and gas sector. Even during economic crisis in
2007-2008, there were still significant FDI inflows in
country’s economy in Figure 2.
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Fig. 2. FDI inflows, million USD

For FDI determinant analysis, we choose a following
model and variables.

FDI = 3, + 3, + GDP +
B, Natural resources +
B35 Fuel export +
B, Gross capital formation +
B35 Current account balance +
B; Economic freedom index +
B3; Corruption perception Index +
B¢ Inflation rate + ¢ (1)

where,

Dependant variable: FDI is FDI Inflows in million
USD, ¢ - is an error term, which is independent, identically
and normally distributed, with mean equal to 0 and
constant standard deviation.

Independent variables: GDP — Gross Domestic Product,
which serves as a measure of country’s market size,
and explains potential economies of scale production.

Natural resources — FDI in CIS countries were mostly
in resource extraction and energy transportation
infrastructure (Campos and Kinoshita, 2003). As proxy
measure for this variable the oil supply data in thousands
barrels per day is taken.

Fuel export —Fuel export is explained as a percent of
merchandise export, where fuels comprise SITC! Section3
(mineralfuels).
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Gross capital formation - Gross capital formation includes
land improvements (fences, ditches, drains, and so on),
plant, machinery, and equipment purchases, and the
construction of roads, railways, and the like, including
schools, offices, hospitals, private residential dwellings,
and commercial and industrial buildings, as well as net
changes in the level of inventory. Taking this into
account, gross fixed capital formation is taken as proxy
for infrastructure development of the country (Haile
and Aseffa, 20006).

Current account balance - The current account balance
of the host country is an indicator of the strength of its
currency.

Economic freedom index - is a series of 10 economic
measurements created by Heritage Foundation and Wall
Street Journal. Its stated objective is to measure the
degree of economic freedom in the world's nations.

Corruption perceptions index — measures the perceived
level of public sector corruption.

Inflation rate - high rate of inflation indicates internal
economic instability and weakness of monetary policy
of the government. Multinational companies may avoid
investing in countries with high inflation rates because
of uncertainty of product and input pricing.

Putting the 18 years data from 1992 to 2009 from
World Bank Database to model (1), Table 2 of correlation
matrix is obtained.

Table 2 shows that current account balance, corruption,
inflation have no linear relationship with dependent
variable at 5% significance level. However, it shows
that GDP, natural resources, fuel export, gross capital
formation, economic freedom index have significant
linear correlation with dependent variable at 5% signifi-
cance level. When multiple linear regression is considered
for modeling, multicollinearity problem should be considered.
In this case, GDP, natural resources, fuel export, and
gross capital formation are linearly correlated each other
at 1% significance level. Since the focus of the research
is on relationship between FDI and economic growth,
GDP and economic freedom index are selected as

candidate independent variables.

1) Standard International Trade Classification

Table 2. Correlation matrix for FDI model

FDI GDP Nat Fuel GCF  CAB Econ Cofnl
Res Exp freed ption
GDP | Pearson 0.963
Correlation
p-value 0.000
Nat Pearson 0.790 | 0.838
Res Correlation
p-value 0.000 | 0.000
Fuel | Pearson 0.59 | 0592 | 0872
Exp | Correlation
p-value 0.009 | 0010 | 0.000
GCF | Pearson 0.961 | 0995 | 0834 | 0.572
Correlation
p-value 0.000 | 0000 | 0000 | 0.013
CAB | Pearson 20038 | -0.081 | -0.201 | -0.156 | -0.123
Correlation
p-value 0.882 | 0750 | 0424 | 0.536 | 0.627
Econ | Pearson 0.585 | 0568 | 0836 | 0.904 | 0.56 | -0.144
freed | Correlation
p-value 0.011 | 0014 | 0000 | 0.000 | 0.015 | 0568
Corra | Pearson’ 0.460 | 0440 | 0.774 | 0.853 | 0.448 | -0.098 | 0.908
. Correlation
ption | 1 value 0055 | 0068 | 0000 | 0.000 | 0.002 | 0699 | 0.000
Infla-  Pearson 0193 | -0.177 -0.300 | -0468 | -0.148 0072 | 0.374 | -0332
tion Correlation
p-value 0444 | 0483 0226 | 0.050 | 0.557 0776 | 0126 | 0.178
Table 3. Multiple linear regression outcomes
Coefficient | Standarderror t-stat p-value
(constant) -1642 5456.2 -3.01 0.009
CDP 0.116 0.01029 11.25 0.000
Ecfreed 28.54 14.45 0.67 0.512

* Adjusted R-squared=92.1%.

Table 4. ANOVA Results

S.S. D.F.
Model (Sum of |(Degrees of
Squares) | Freedom)

Mean

F-statistic | p-value
Square P

Regression | 333913648 2 166956824 | 100.15 | 0.000

Residual | 25006737 15 1667116

Total 358920386 17

As the next step we test the following model with
the same data as Table 2.

FDI = 3,+ 3,GDP -+

B, economic freedom + ¢ ?2)

The fitted model, regression results and ANOVA
results are in the model (3) and Tables 3 and 4, respecti-
vely.

FDI = -1642+ 0.116*GDP +
9.7*¥Economic freedom 3

Though the fitted model (3) is significant at 1%
significance level from Table 4, Table 3 shows that

M1 ®MiE 20124 3
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only GDP is a statistically significant variable to explain
FDI. Therefore the following fitted model and ANOVA
results can be obtained with FDI dependent and GDP

independent variables.

FDI = -1470+ 0.1197*GDP “4)

Since Table 5 shows that the fitted model (4) is
statistically significant and Figure 4 says that the model
assumption is satisfied, GDP’s impact on FDI is 119,700
dollars increase in FDI inflow by one million dollar
increase in GDP.

In Figure 3, by Kolmogorov-Smirnov test, normality
assumption is statistically satisfied at 1% significance
level.

With the constructed model (4), we can simulate FDI
with prediction interval and confidence interval (Kutner et
al., 2005). If the next year’s GDP is estimated as
100,000 million dollars, the 95% prediction interval of
FDI is (7,565.06, 13,431.3) million dollars and confidence

Table 5. ANOVA Results

Model S.S. D.F. Sl\;l z::e F-statistic | p-value
Regression| 333161589 1 333161589 | 206.94 | 0.000
Residual | 25758796 16 1609925

Total | 358920386 17
* R-squared=92.8%.
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interval (9328.48, 11667.9) million dollars.

3.3 Variables, models and empirical results
of FDI impact on economic growth
To study FDI impact on economic growth Grager
causality test is chosen as follows.

K k,
Y, =« +zath—i+ZﬂiXt—i+€r %)
i=1 i=l1
ky ky
Xz:yo‘*'Zinz—["'zé‘[Xz—['*'(pz 6)

i=1 i=1

In eq. (5) and (6), X denotes an indicator of economic
growth, Y denotes the FDI, subscripts ¢ and #-i denote
the current and lagged values, respectively, and £, and ¢,
are the error terms. In our model GDP per capita in
USD is chosen as X and FDI per capita in USD as Y.

Granger-causality test examines whether lagged values
of one variable help to predict another variable (Greene,
2012; Wooldridge, 2009). However, before applying
the technique, optimal time lag has to be determined.
Three commonly used techniques to determine optimal
time lag are Schwarz’s Bayesian information criterion
(SBIC), Akaike’s information criterion (AIC), and
Hannan and Quinn information criterion (HQIC) (Torres-
2009).
employed to lag selection procedure.

Reyna, STATA statistical package was
As data size is limited to 18 years, five years lags
are tested and Table 6 shows the results. Table 6
indicates that all information criteria are suggesting
four-year lag as optimal.
Knowing the optimal lag, Granger-causality test is

Table 6. Lag selection results
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Fig. 3. FDI residual plot

[ 24 BElENEC e

=X

lag D.F. p-value AIC HQIC SBIC
1 4 0.000 28.378 28.3244 28.6387
2 4 0.123 28.4349 28.3456 28.8695
3 4 0.019 28.1411 28.0161 28.7495
4 4 0.000 27.1048* | 26.944* | 27.8871*
5 4 0.157 27.2106 27.0141 28.1667
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Table 7. Granger causality wald test results (4 year lag)

Equation | Excluded Chi2 D.F. Probability>chi2
GDPpc FDIpc 27.473 4 0.000
GDPpc All 27.473 4 0.000
FDIpc GDPpc 20.127 4 0.000
FDIpc All 20.127 4 0.000

Table 8. ANOVA results

Model S.S. D.F. SI\: 3::6 F-statistic | p-value
Regression | 57633811 1 57633811 | 26.82 | 0.000
Residual | 25789481 12 2149123

Total 83423292 13

* R-squared=69.1%.

GDPpc Residual Plot

Residual Normal Prob. Plot Residual vs. Fitted Values

.
20001

3.

—2000 °

-4000 —2000 0 2000 4000 0 2000 4000 6000 8000
Residual Fitted Values

Residual

&t ol AEDY Residual vs. Data Order

4
20001 N
: \ . \

0 m LYY

-2000 -1000 O 1000 2000 3000 1234567 891011121314
Residual Order

©

Residual

Frequency
o

Fig. 4. GDPpc residual plot

applied to see the direction of relationship between
GDPpc and FDIpc. Table 7 shows that putting four-year
lag, the null hypothesis that “varl does not Granger-cause
var2” is rejected in both cases, which means that bilateral
causality exists between GDPpc and FDIpc. (Torres-
Reyna, 2009).

Since the focus in this subsection is on FDI impact
on economic growth, the following fitted four years lag
model (7) is considered.

GDPpc= -31 + 30.4*FDIpc (4 @)

Table 8 shows the ANOVA results of the fitted
model (7) and indicates that the model is significant.

To check the assumption, Figure 4 is created and
shows that the violation is not critical. The p-value of
Kolmogorov-Smirnov test is 0.109.

4. Conclusions

In this paper, we study the relationship between FDI
and economic growth in a country. Specially, we investi-
gate the factors that affect FDI inflow to a country and
determine the degree of their influence. We then study
the impact of FDI per capita on GDP per capita. As a
case Kazakhstan’s recent 18 years data from 1992 to
2007 was analyzed.

First, after considering the model (1) and the corre-
lation matrix the fitted model (3) is obtained. Based on
the model (3), the determinant of FDI is GDP and
economic freedom index. If the one million dollar of
GDP increases as economic freedom index is fixed, the
FDI inflow increases by 116,000 dollars. In the other
way, if the one point of economic freedom index increases
as holding GDP fixed the FDI inflow increases by 9.7
million dollars. In statistics view, economic freedom
index in the fitted model (3) is not statistically signifi-
cant. Therefore, the fitted model (4) was obtained and
GDP’ s impact on FDI is 119,700 dollars increase in
FDI inflow by one million dollar increase in GDP in
the model (4).

Second, we study FDI impact on economic growth.
Grager causality test is conducted to examine whether
lagged values of FDI per capita help to predict GDP
per capita. After obtaining the optimal lagged value of
four years based on SBIC, AIC, and HQIC, the fitted
model (7) was constructed based on Granger causality
test and linear regression. In the model (7), FDI per
capita’s impact on GDP per capita is 30.4 dollars
increase in GDP per capita by one dollar increase in
FDI per capita inflow.

To conduct this kind of research obtaining data is
very difficult. If the data is available we recommend
that various models and factors is tested and included
to investigate the relationship between FDI and economic
growth and factors of FDI determinants.
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