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ANALYSIS OF THE RELATIONSHIP BETWEEN
FOREIGN DIRECT INVESTMENT AND
ECONOMIC GROWTH IN KAZAKHSTAN

The most important contribution expected from foreign investments for developing countries is that
it helps to ensure the commercial balance and economic growth of the country. Empirical studies in-
vestigating the relationship between foreign investments and economic growth have shown that capital
movements have led to a high rate of economic growth in some developing countries, and also paved
the way for economic crises in some countries. In this study, the effects of foreign direct investments on
economic growth in Kazakhstan are tried to be revealed. For this purpose, the relationship between inter-
national foreign investments and economic growth in Kazakhstan has been tested by using quarterly data
on GDP, gross fixed capital formation, public expenditures, openness and foreign investments between
2005-2020. Beginning with the Augmented Dickey-Fuller (ADF) unit root test, the analysis ended with
the Granger causality test, the VAR analysis. According to the results of the Granger causality test, the
only reason for the growth of the Kazakhstan economy in the sense of Granger is openness. Examples of
foreign investment affecting growth have not been found in the causality test. On the other hand, there
was no statistically significant effect of foreign investments on economic growth.

Key words: foreign direct investment, economic growth, Kazakhstan economy, VAR analysis, Grang-
er causality.
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KasakcraHAa CbIPpTKbl TikeAeid MHBECTULLUSI MeH
3KOHOMMKAABIK, 6CY apaCbIHAAFbl KapbIM-KaTblHaCTapAbl TaAAay

AaMyllibl eAAep YILIH LIEeTEAAIK MHBECTUUMSAAPAAH KYTIAETIH €H MaHbI3Abl YAEC — OYA eAAiH
KOMMEPLMSAbIK, Tere-TEHAIr MeH 3KOHOMMKAABIK, 6CYyiH KamMTamacbl3 eTyre kemekteceai. LLleTeaaik
MHBECTULMSAAD MEH 3KOHOMMKAAbIK, ©Cy apacbiHAAFbl OGaMAAHBLICTbI 3ePTTENTIH  SMMIUPMKAABIK,
3epTTEYAEp KaMMTAAAbIH KO3FaAbIChl Kenbip Aamyllbl eAAEPAE IKOHOMMKAABIK, OCYAIH >KOFapbl
KapKbIHbIHA OKEAreHiH, COHbIMEeH Kartap Kenbip eApAepAe DKOHOMMKAABIK, AAFAAPbICTapFa  >KOA
alKaHbIH KepceTTi. Ka3akcTaH TayeACi3airiH kapusiaaFraHHaH KeriH, 3KOHOMMKAAbIK, ©CYy YLUiH CbIpTTaH
MHBECTMUMS TapTyFa MIHAETTI 60AAbl. OCbl 3epTTEYAEp apKbiAbl Ka3akCTaHHbIH 3KOHOMMKAABIK, 6CYiHe
TiKeAel LeTeAAK MHBECTULIMSAAPADIH, 8CepiH aHbIKTayFa OHbl 3epAEAEY XXYMbICTapbl Xacaaabl. Ocbl
makcatta 2005-2020 xbiapap keseHiHAe XKIO, Herisri KanuTaAAbIH, >)KaArMbl XKMHAKTaAYbl, MEMAEKETTIK
LIbIFBICTAP, ALLbIKTHIK, XOHE LETEAAIK MHBECTULIMSAAAP BOMbIHLIA TOKCAH CalbIHFbl AEPEKTEP HerisiHae
XaAbIK@paAbIK, LUETEAAIK MHBECTUMUMSIAAP MeH Ka3akcTaHAaFbl 3KOHOMMKAAbBIK, 6Cy apacblHAAFbl ©3apa
6arAaHbIC cMNaTTarAbl. TOAbIKTbIpbIAFaH AMKKU-Dyarep (ADF) Gipaik Ty6ipAik TecTi, [pernHAXepAiH
cebenTiaikTecTimeH Taaaay, VAR TaAAQy CUSIKTbI B AICTEP KOAAAHBIAABIL. [PEMHAXKEPAiH CeBGen-CarAapPAbIK,
CbIHaFbIHbIH, HOTUXXeAepiHe calkec, [periHaXKep MaFblHacbiHAa KasakcTaH 3KOHOMMKACBIHbIH, ©cyiHe
OH, bIKMaA eTeTiH 6afFblT albIKTbIK, GOAbIN Tabbiraabl. COHbIMEH KaTap, WETEAAIK MHBECTUUMSIAAPADIH
3KOHOMMKAABIK, 6CYre 8cep eTy MblCaAAapbl cefen-carpap TeCTIHAE TabblAFaH XOK,. EKiHwwi xarbiHaH,
LIeTEAAIK MHBECTULMSAAPABIH 3KOHOMUKAAbIK, 6CYre CTaTUCTMKAABIK, MaHbI3Abl 8Cepi 6anKaAMaAbl.

TyiiiH ce3aep: TikeAel WeTeAAIK MHBECTULMSIAAP, SKOHOMMKAABIK, ecy, KasakcTaH 3KOHOMMKACh!,
VAR-Taaaay, [pertHa>kepAiH ceben-carprapAblk, 6ainAaHbIChI.
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AHaAM3 B3aMMOOTHOLLEHUS MexXxAy npsimbiMU UHOCTPAHHbIMU UHBECTUL UAMU
U SKOHOMHYECKHUM POCTOM B KasaxcrtaHe

AAS pa3BMBAIOLLMXCS CTPaH HaMBOAEE Ba>KHbIM BKAAAOM, OXXMAAEMbIM OT MHOCTPAHHbIX MHBECTU-
LMiA, IBASIETCS TO, YTO OH MOMOraeT 06ecrneynTb KOMMEPUECKM1 BAAAHC M SKOHOMUYECKMIA POCT CTpa-
Hbl. IMNUPUYECKNE NCCAEAOBAHMS, M3yYaloLLME CBS3b MEXKAY MHOCTPAHHBIMU MHBECTULMSIMU U SKOHO-
MMYECKMM POCTOM, MOKA3aAM, YTO ABMXKEHME KanuTaAa NPMBEAO K BbICOKMM TeMNam 3KOHOMMYECKOro
pOCTa B HEKOTOPbIX Pa3BMBAIOLLMXCS CTPaHaX, a Tak>ke OTKPbIAO MyTb K 3KOHOMWMYECKMM KpU3MCam
B HEKOTOPbIX CTpaHax. [locAae npoBo3raauieHmsi HesaBnMcMMoCTH KasaxcrtaH OblA 0093aH MPUBAEKATb
BHELLHME MHBECTULIMM AAS DKOHOMMYECKOTO POCTa. DTUMM MCCAEAOBaHMSIMM BblAa NpoBeAeHa paboTa
Mo ero U3y4YeHuio AAS BbISIBAEHUS BAUSHUS MPSMbIX MHOCTPAHHbIX UHBECTUUMI Ha 3KOHOMMYECKMIA
pocT KasaxctaHa. C 3TOl LieAbl0O Ha OCHOBe eXXekBapTaAbHbIX AaHHbIX Mo BBI1, BaanoBoMy Hakonae-
HUWIO OCHOBHOIO KanuTaAa, rocy AQpCTBEHHbIM PACX0AAM, MPO3PaYHOCTM U MHOCTPAHHBIM MHBECTULMSIM
3a neproa 2005-2020 roabl GbiAa OMMCcaHa B3aMMOCBS3b MEXAY MEXAYHAPOAHbBIMU MHOCTPaHHbIMM
MHBECTUUMSMU M 3KOHOMUYECKMM pocToM B KasaxcTaHe. MCNoAb30BaAMCb TakmMe MEeTOAbI, Kak pac-
lmpeHHbIn Tect AMkkn Myasepa (ADF) Ha cTauMOHApPHOCTb, aHAAM3 C MOMOILLIbIO TeCTa NPUYMHHOCTU
IperHaxepa, aHaan3 VAR. CoraacHo pesyAbTatam MPUUMHHO-CAEACTBEHHbBIX MCMbITaHuI [penHaxe-
pa, MO3UTUBHbIM HarpaBAeHMEM pocTa 3KOHOMMKM KasaxcTaHa B nmoHMMaHuu [peiiHAXKepa gBAseTcs
OTKPbITOCTb. Kpome TOro, npumepbl BAUSIHUS MHOCTPAHHBIX MHBECTULIMIA HA SKOHOMUYECKUIA POCT He
ObIAM HaMAEHbI B TECTE MPUUYMHHO-CAEACTBEHHBIX CBsizei. C APYyrom CTOPOHbI, CTaTUCTMYECKM 3HAUN-

MOTO BAMSIHUSI MIHOCTPAHHbIX MHBECTULMIA HA SKOHOMUYECKUI POCT He HABAIOAAAOCD.
KAroueBble cAOBa: NpsiMble MHOCTPAHHbIE MHBECTULMM, SKOHOMUYECKMIA POCT, Ka3axXxCTaHCKast 3KO-
HOMMKA, VAR-aHaAM3, MPUUMHHO-CAEACTBEHHAs CB43b [ perHA>Kepa.

Introduction

Direct investments are made through purchas-
ing a firm in any country, providing founding capital
for a newly established company or increasing the
capital of any firm; also they bring about the tech-
nological and administrative knowledge and control
ability along with the capital. Direct foreign capital
investments have taken a significant role in the de-
velopment of developing countries and enabled the
production process to become international in these
countries. Considering the comparison of the global
countries, it can be seen that there are several differ-
ences between the economic growth performances
of the countries in the long term. The differences be-
tween the long term growth rates can be explained
by the determiners of the economic growth. In the
applied studies, it is taken as a goal to define the
economic growth determiners and how they influ-
ence the growth in different countries or different
country groups. Macroeconomic stability, capital
stock, foreign trade improvements and structural
transformation reforms for market economy can
be listed under the title of economic determiners of
the growth. Direct foreign capital investment leads
to economic growth by contributing to the capital
stock or the solution to the disposal insufficiency
problem of the related country. Direct foreign capi-
tal investment provides great opportunities related

to finance, technology, know-how, education and
marketing, along with the capital in cash transfer for
developing countries. On the other hand, the foreign
capital brings an advanced level of administrative
information and manufacturing technology to the
country where it makes the investment. Due to the
fact that they do not create any liability and they are
long term, international direct investment is signifi-
cant finance resources for the global economies and
especially the capital transfers of a multinational
companies have become the key element which fi-
nances the economic growth for developing coun-
tries. Especially for the economies of the developing
countries which have restricted local capital stock
and greater need for finance, direct international
investment has a great deal of importance in terms
of stable economic growth. Today the majority of
the developing countries accept direct international
investment as an important source for reaching the
funds which are required for creating the economic
growth.

Examining the influence of foreign investment
on the economic growth is also important in terms
of political assumptions. In other words, if direct
foreign investment has a positive influence on the
economic growth of the host country, then the argu-
ments of the researchers and politicians who would
like to restrict the foreign investments would be in-
valid. On the contrary, if direct foreign investment
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does not have a positive influence on the economic
growth, it would be necessary to revise the tax incen-
tives, infrastructure subventions, tax exemptions for
importation and other incentive applications which
the countries apply in order to attract direct foreign
investments yet which cause additional costs for the
economies of those countries.

In this study, it is taken as a goal to reveal the
influences of direct foreign investment on the eco-
nomic growth in Kazakhstan. With this purpose, the
relationship between international direct investment
and economic growth in Kazakhstan is tested by us-
ing the third month data related to GDP, gross fixed
capital formation, public expenditures, openness
and direct foreign investment. Before performing
the analysis a related literature review is made.

Kazakhstan economy and foreign direct invest-
ment. Kazakhstan has a significant place among
the CIS countries (Commonwealth of Independent
States) with its population over 18,7 million and its
surface area of 2 million 717 kilometer square. In
terms of surface area, it takes second place among
CIS after The Russian Federation. Kazakhstan econ-
omy is characterized by its rich natural resources.
The wide agricultural fields, petroleum, natural gas
and the existence of other mines comprise of the
most important resources of competition for Ka-
zakhstan to open up to global markets (Kim, 2017:
5-6).

Kazakhstan is the most important oil-energy re-
gion in the entire world. In terms of the petroleum
resources that it has, Kazakhstan is ahead of most
countries where oil is drilled. The country still has
172 oil resources, 42 coal resources and 94 gas re-
sources and the drilled oil and coal amount is 2.8
billion tones; the gas production is 1.9 trillion cubic
meter. Therefore, Kazakhstan has a very significant
place among the global energy markets. After the in-
dependency period, there has been a transformation
process from a central planned economy to a market
economy. In this transformation period, Kazakhstan
has made progress in terms of applying complex po-
litical, economic and social reforms for establishing
a stable market economy.

Kazakhstan is a country which has the highest
economic performance among CIS countries in re-
cent years and it is regarded as the free economy
of the Middle East. Considering the total production
— in other words the GDP — of the Turkic-Speak-
ing republics (Kazakhstan, Azerbaijan, Uzbekistan,
Turkmenistan and Kyrgyzstan) which take place in
the Commonwealth of Independent States), it can be
seen that the share of Kazakhstan among the total
displayed a significant increase within the period of
2000-2019. The GDP share of Kazakhstan was 42%
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in 2000 among the total GDP of these five coun-
tries; this rate increased to 56% in 2019. Until the
middle of 1990s, there was an economic regression
in Kazakhstan rather than increase. Two years after
the independence, the hyperinflation period in Ka-
zakhstan (1660%) has begun, but since 1996, it has
achieved a steady growth trend, albeit at a low level
(Syzdykova et al., 2019). However, the Kazakhstan
economy started to grow in 2000 and except for the
crisis in 2008-2009, the economy has continued to
grow each year at a rate of over 9%. The GDP of Ka-
zakhstan which decreased at an average rate of 3,4%
annually in the time period 1991-2000 displayed an
average growth of 8,3% in the period of 2001-2018.
As aresult of this rapid growth, Kazakhstan reached
an income per capita of 11512 dollars and a GDP of
170 billion dollars in 2019.

Kazakhstan developed the “Kazakhstan — 2030”
strategy for the sake of long term development and
determined policies for attracting direct foreign in-
vestment within the frame of this development strat-
egy. This strategy aims at diversifying the economy
and empowering the economic growth trend and the
competitive ability of the country. Therefore Ka-
zakhstan requires both local and foreign capital. In
the “Kazakhstan — 2030 strategy, it is anticipated
that joint ventures and other foreign investment in
Kazakhstan would not only be allowed but also pri-
marily encouraged. By this means, Kazakhstan is
considered as the most demanding country in terms
of foreign investment among all the other Eastern
Europe and former Soviet Union countries. Accord-
ing to the foreign investment potential and perfor-
mance index which was published by UNCTAD
most recently in 2018, Kazakhstan takes the 33rd
place in the world.

Gaining important successes related to attract-
ing direct foreign investments since independency,
Kazakhstan has attracted more than 80% of the di-
rect foreign investments made to the Central Asia.
The increase in direct foreign investment occurred
thanks to the improvements in the field of hydro-
carbon especially in the Kashagan field. According
to the UNCTAD, the total volume of direct foreign
investment in the country in 2019 accounted for
around 3,6 billion dollars.

As can be seen from Figure 2, there has been
a remarkable increase in direct foreign investment
in the country since independence. The total foreign
investment stock in Kazakhstan is about 150 billion
dollars (Kazakhstan National Bank, 2019). This di-
rect investment stock of Kazakhstan into the first 40
countries in the world. Considering the fact that the
country became independent in December 1991, this
can be defined as a very significant development.
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Figure 1 — Development of growth rate (%) in Kazakhstan, 1991-2019
Source: World Bank data
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Figure 2 — Net inflow of international foreign direct investments in Kazakhstan (million dollars)
Source: World Bank data

Literature review

In the literature, it is accepted that direct foreign
investment affects economic growth and economic
growth affects foreign direct investment (Jiménez,
2011). The effect of economic growth on foreign
direct investments emerges through market size.
Market size, usually represented by per capita real

gross domestic product; it enables the investor to
benefit from economies of scale and enable pro-
duction and reduce costs such as transportation and
marketing by producing relevant goods and services
and selling them on-site (Iamsiraroj and Doucoulia-
gos, 2015). The studies which examine the relation-
ship between direct foreign capital investment and
economic growth display differences in accordance
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with the countries studied, the method used and the
outcomes. While the majority is comprised of stud-
ies dealing with country groups, there are also stud-
ies which examine single countries. In the follow-
ing section, you will find an examination of some
related studies, the methods used intentionally and
the results achieved by the study.

Apergis et al. (2008) analyzed the relationship
between foreign direct investment and economic
growth by using panel data method in their studies
covering 27 transition economies between 1991-
2004. According to panel cointegration and causal-
ity test results, no significant relationship was found
between foreign direct investment and economic
growth in the countries discussed.

In study Altintas et al. (2008) used the data for
the time period of 1995-2004 and tested the rela-
tionship between direct foreign investments and
economic growth for Tajikistan, Kyrgyzstan, Uz-
bekistan, Kazakhstan and Azerbaijan by using an
econometric methodology. The achieved correlation
coefficient indicated that except for Azerbaijan there
was a negative relationship between the foreign
capital and growth. In a study which was conduct-
ed assuming that all countries have a homogenous
structure since they emerge from the same economic
structure, Granger and Sims used Causality tests and
concluded that there was no causality in either way
between foreign capital and growth.

Nath (2009) in his study on 13 transition econo-
mies, the findings obtained in the study differ from
other studies in the literature. In transition econo-
mies, it is stated that there is no significant effect
of direct foreign investment on economic growth,
while it is stated that the effect of domestic invest-
ments and trade on foreign direct investments is
controlled.

Considering the economy of Kazakhstan, Lee, et
al. (2010) in their study examined the relationships
among the variables; direct foreign capital inflow,
exchange rate and economic growth for Kazakhstan
through the usage of the annual data of 1997-2006,
Multiple Regression analysis and LSM method. Fur-
thermore, the employment rate, fixed capital stock,
retail trade endorsement and industrial production
were examined as additional variables and the dol-
lar exchange rate was tested as the control variable.
As a result of the study, it was seen that there was
no statistically significant influence of the direct for-
eign investments on the economic growth.

The work of Melnyk et al. (2014) examines the
impact of foreign direct investment on economic
growth. As a result of the study covering transition
economies after communism and covering 26 coun-
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tries for the years 1998-2010, it was concluded that
foreign direct investments had a significant effect on
the economic growth of the host country. Yingxi and
Hung (2018) explored the factor that made their input
more beneficial to economic growth in China than
most other developing countries. The study focused
on comparing FDI’s estimated impact on growth in
China and growth in China. Their literature review
indicates FDI inflows have positively affected eco-
nomic growth in both China and India, but that this
positive impact was larger in China than in India.
Analysis suggests that there are two key reasons for
this difference. First, China has better transportation
and communication infrastructure, therefore better
business efficiency. Second, China’s higher level of
human capital means Chinese employees learn new
technology and managerial know-how brought in by
FDI more quickly, speeding up the spillover of tech-
nology and improving productivity rapidly in China.
Chanegriha et al. (2018) In their study inves-
tigate the causal relationship between the ratio of
FDI to GDP (FDIG) and economic growth (GDPG).
They use innovative econometric methods which are
based on the heterogeneous panel test of the Granger
non-causality hypothesis based on the works of Hur-
lin (2004a), Fisher (1932, 1948) and Hanck (2013),
using data from 136 developed and developing
countries over the 1970-2006 period. According to
the Hurlin and Fisher panel tests FDIG unambigu-
ously Granger-causes GDPG for at least one country.
However, the results from these tests are ambiguous
regarding whether GDPG Granger-causes FDIG for
at least one country. Using Hanck’s panel test we are
able to determine whether and for which countries
there is Granger-causality. This test suggests that at
most there are three countries (Estonia, Guyana and
Poland) where FDIG Granger-causes GDPG and no
countries where GDPG Granger-causes FDIG.
Ahmad et al. (2018) analyze the causal relation-
ships between exports, FDI and economic growth
among the ASEANS countries. We have used a
three-stage procedure based on unit root, co-inte-
gration and causality tests applied to the panel data
from 1981 to 2013. The results reveal that there is a
bi-directional causal relationship between FDI and
growth in the long run, while there is a unidirectional
causal relationship from FDI to exports in the short
run. Their results also confirm that the export-led
growth (ELG) and FDI-led growth hypotheses hold
true in the long and short run. To reinforce the FDI
inflows, authorities should continue the progressive
reduction of barriers, and increase the sophistication
of quality exports to compete in the global market.
This paper is the first of its kind to analyze the role
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of both FDI and exports in the ASEANS economies
using panel analysis.

Syzdykova (2019) Analyzed the effects of for-
eign direct investments coming to Central Asian
countries on the economic growth of these countries
with the data of 1995-2017 with the help of Panel
ARDL test. According to the results of the study,
1% increase in FDI in Central Asian countries in-
creases GDP by 0,9%. In addition, the variables of
export and industry have a positive effect on eco-
nomic growth. Rakhmatullayeva et al. (2020) inves-
tigated the effect of foreign investments directly on
economic growth in Kazakhstan using the Multiple

Table 1 — Summary of existing empirical studies

regression model for 2000-2017. The simulation
results didn’t reveal the negative impact of FDI on
economic growth, but the analysis revealed that the
presence of a positive relationship is not essential
for assessing the growth of the national economy.

To sum up, the empirical studies which search
for the relationship between the foreign investments
and economic growth show differences in terms of
the method, model and outcomes. We summarize
the country-specific and multi-country studies in
Table 1. Overall, our literature review suggests that
the empirical results of the previous studies are con-
tradictory.

Author (s) Countries Econometric techniques Results
Al-Iriani (2006) 6 Gulf countries Granger causality test FDI— GDP
Rudra and Pradhan (2009) 5 ASEAN countries Comtegranotr;;nd causality FDI — GDP
Moudatsou and Kyrkilis 26 countries Causality ba.sed on an error FDI — GDP
(2011) correction model
Johansen cointegration test
Azlina and Mustapha (2012) Malaysia and Granger causality based FDI — GDP
on VECM
Lee (2013) BRIC countries Panel cointegration FDI — GDP
Aga (2014) Turkey Vector Auto regression (VAR) FDI GDP
Onmri et al. (2014) 54 countries Dynamic simultaneous- FDI <> GDP
equation
Azatbek 2(1;8 llze)lmazanov Kazakhstan method of regression analysis FDI — GDP
o . . panel cointegration analysis
Hakimi and Hamdi (2017) MENA countries and Granger causality EDI GDP
Asamoah et al. (2019) sub-Saharan Africa Structural Equation FDI — GDP
' Modelling (SEM) technique
Rao et al. (2020) South-Fast AA:i‘: and South system-GMM FDI — GDP
Raza et al. (2020) OECD countries. GMM estimator FDI < GDP
Rakhmatullayeva et al. (2020) Kazakhstan multiple regression model FDI GDP
Notes: 1) —, <>, and  indicate the unidirectional causality hypothesis, Bidirectional hypothesis, and neutral hypothesis,
respectively;
2) compiled by authors.
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Methodology

The following econometric model is formed in
this study with the purpose of examining the rela-
tionships between gross domestic product-as we
describe as economic growth—and gross fixed capi-
tal formation (domestic investment), public expen-
diture—government final consumption expenditure—
foreign trade and direct foreign investments:

gdp, = a, + a,gfce + a,gfcf, +
+a,0pen, + o fdi +u, (1)

where, gdp, is gross domestic product, gfce, is go-
vernment final consumption expenditure (public
spending), gfcf, is gross fixed capital formation,
open, is opening ratio, fdi is foreign direct invest-
ment. u, refers to the term stochastic error and 7 is
time (2005-2020).

GDP, gross fixed capital formation, government
final consumption expenditures are collected from
Kazakhstan Statistics Institute data; the data related
to foreign investments from “Kazakhstan Republic
Central Bank, Payments Balance”, the total import
and export values in order to create the open vari-
able from “Kazakhstan statistics institute foreign
trade statistics”. All the data related to the foreign
investments are collected from the “net obligation
formation” unit of the Central Bank, Payments Bal-
ance Analytic Presentation.

Unit Root Test. While developing any time se-
ries model, it should be known whether the achieved
stochastic period changes depending on time, or not.
Because the relationships among the variables are
important for the sake of interpretation of financial
variables and a non-existent relation among these
does not meet the requirements; so it can be seen as
if there is a relation (Syzdykova et al., 2019). The
stability of the time series can be determined in ac-
cordance with the results of auto-correlation or unit
root tests. The stability of the series used in the study
will be tested with the unit root test. The Augmented
Dickey-Fuller (ADF) unit root test is the most com-
mon model (which is) used for determining if the
time series include unit roots, or not. The most com-
mon model for the ADF unit root test (stable and
including trend) can be performed with the help of
equation numbered (2). It is based on the assump-
tion that error terms have a stable variant.

AY, =a+yt+p¥._, + Z Y+ (2

i=1
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In the equation stated above (2), the macroeco-
nomic variable Y displays the series by which the
difference is calculated; 4Y = Y, — Y, , t shows the
trend variable, n shows the optimal delay length and
e displays the error term; white noise. In the unit
root (stability) test, H, = p = 0 hypothesis is tested
in order to determine if the Y series is stable or not.

H, = p = 0 The series is not stable, there is unit
root in the series.

H, = p <0 The series is stable, there is not any
unit root.

After the hypothesis stated above, according to
the test results it can be said that the series is not
stable if H is not rejected. The first difference of
the non-stable series is calculated and the operation
continues (Enders, 2004: 182).

Vector Autoregressive Regression (VAR) Model.
VAR model is an econometric model that gives de-
velopment and interdependence between multiple
time series that have generalized single variable
AR models. VAR models were developed by Chris-
topher Sims and have become a popular method in
econometrics. Since VAR models can reveal dynam-
ic relationships without any restrictions on the struc-
tural model, time series are frequently preferred in
analysis methods. The model differs from systems
of simultaneous equations in this respect since it
does not require the internal and external separation
of variables based on any economic theory (Kilian
and Chang, 1998). In addition, the delayed values
of dependent variables in VAR models make it pos-
sible to make strong predictions for the future. The
VAR model is based on the model of the Granger
causality test, and as mentioned earlier, there is no
internal-external distinction. Accordingly, conside-
ring the two series ¥ and X, with the VAR model,
the classical equation system of the model is defined
as follows.

m m
Yr = Zﬁer—j + Z 6_;1"1::'—_;' + Eie
i=1 j=1

m m
X:‘ =0 +Z E}.Yr_}. + Zﬂ}.Xr_}. + Eq.
i=1 i=1

In the equation system above, ¢, and ¢, refer to
the error terms. Also, as can be seen in both equation
systems, the lagged values of the X variable have an
effect on the Y variable and the lagged values of the
Y variable on the X variable. In this model, the error
terms and the lagged values of the variables are on
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the right side of the equation. However, error terms
are not related to these variables. Since only the la-
gged values of the variables are on the right side of
the model, no concurrency problem arises.

VAR models can be used with the purpose of
making predictions. However, Sims (1980) in his
study used VAR models for the first time to research
the mutual dynamic relationships among the vari-
ables. There are two approaches that he used in
these analysis. These are: impulse- response func-
tions and variance decomposition for prediction er-
ror. The impulse-response functions achieved from
VAR models are utilized in order to examine the
influence of a shock coming to one of the system
variables on the other variables within the system.
In other words, the impulse-response functions
show the dynamic reaction of each variable in the
VAR model towards these shocks when the struc-
tural shocks emerge. Since the impulse-responses
are not the linear function of the VAR coefficients,
it is impossible to learn their actual values. In or-
der to decrease the statistical uncertainty of the im-

Table 2 — ADF unit root test results of the variables

pulse-response coefficients, it is a common method
to apply the confidence intervals. Variance research
shows the sources of changes in variables and other
variables as a percentage. In other words, it is stated
how much of the change that will occur in the ex-
amined variable is due to itself or other variables.
If the change occurring in a variable is caused by
shocks in a high rate, it indicates that this variable
acts externally. At the same time, variance research
gives an idea about the degree of causality relation-
ship between variables.

Results and Discussion

The analysis starts with the testing of stability
and continues with the Granger causality test, VAR
method, impulse-response functions, and variance
research and is finalized with the LSM with the pur-
pose of testing the compliance of the parameters
with the theoretical expectations and their signifi-
cance levels. The data related to the stability test of
the series in the research is displayed in the Table 2.

Variables Level Lag p-value @i ffei rr;tlce Lag p-value Result
Ingdp -1,4524 0 0,5467 -6,4672 0 0,0000 I(1)
Ingcfe 0,2889 4 0,9743 -9,7132 3 0,0000 I(1)
Ingcfc -6,8450 3 0,0000 -9,3593 2 0,0000 1(0)
Inopen -2,1159 0 0,2397 -5,9908 1 0,0000 I(1)

Infdi -5,3781 0 0,0001 -5,3644 2 0,0001 1(0)
Notes: 1) Lag length is selected according to the AIC criteria;
2) Infdi Critical Table Values: 1% (-3,61), 5% (-2,93), 10% (-2,60);
3) compiled by authors.

As can be seen from the Table 2, in the stabil-
ity test; the Ingdp, Ingcfe and Inopen (used as ratio)
variables, the logarithms of which are taken, have
become stable when their first rank difference is
calculated. Again as can be seen from the table, the
other variables are the stable series on the level. For
instance, since the t statistics for /nfdi variable have
lower values (-5.37) than the critical 1% and 5%
values; it is concluded that it is stable by rejecting
the H,. At the same time, the fact that the probability
value is lower than 5% confirms this result. After the
variables have become stable, it is necessary to sort
the variables from exterior to interior in order to per-
form VAR analysis. In order to sort them, Granger
causality test is utilized. Before the Granger causal-

ity test, it was necessary to determine the delay be-
longing to the model. The most important methods
used for determination of the delay values are the
Akaike Information Criterion and Schwarz Informa-
tion Criterion methods. The method preferred in this
analysis is AIC. The proper delay length maximum
delay for VAR model is considered as 4, and the de-
lay lengths within the frame of AIC are presented in
Table 3. The results of the Granger Causality test are
listed in Table 4.

In the table shown above, you will find the test
results of the Granger Causality test. When the re-
sults of the Granger Causality test are evaluated on
the 5% level of significance, it can be seen that there
is a causality relation between gross fixed capital in-
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vestments and economic growth, and between the
growth and OPEN variable. No other statistically
significant relationship is found on the 5% signifi-
cance level. There is no causality found in terms of
Granger between foreign investment and GDP vari-
ables.

Due to the fact that the confidence interval for
the impulse-response coefficients include zero for
all conditions, except for the coefficient of the in-
vestment variable, there is no statistically significant
variable coefficient. The response of the economic

growth to a “one standard deviation shock” in the
investment variable is statistically significant in the
first quarter of the related year. The response of the
growth to a “one standard deviation shock” in the
investment variable is being positive for the first pe-
riod of the related year. Considering the response of
the growth to the shock coming to the other vari-
ables, it generally includes zero, therefore we can
comment that it is not significant (Figure 1). The
variation research belonging to the growth variable
is shown in the Table 5.

Table 3 — The determination of the proper delay length for VAR model

Lag LogL LR FPE AIC SC HQ
0 148,3727 NA 1,90e-10 -8,192726 -7,970534 -8,116026
1 230,0889 135,4153 7,58e-12 -11,43365 -10,10049 -10,97344
2 274,0549 60,29630 2,8le-12 -12,51742 -10,07331 -11,67371
3 333,5871 64,63498 5,05e-13 -14,49069 -10,93561 -13,26348
4 390,5438 45,56532* 1,43e-13* -16,31679* -11,65074* -14,70607*
Note — compiled by authors
Table 4 — Test Results of Granger Causality among the Variables
Causality Aspects of Variable Lags F statistic Probability
Gross fixed capital formation does not Granger Cause of the growth. 3,13549 0,0313
Growth does not Granger Cause of gross fixed investment. 4 1,97122 0,1286
Public spending does not Granger Cause of the growth. 1,91218 0,1384
Growth does not Granger Cause of public spending 4 2,33654 0,0819
Openness ratio does not Granger Cause of the growth. 5 0,53640 0,5900
Growth does not Granger Cause of the openness ratio 9,91110 0,0004
Foreign direct investment does not Granger Cause of the growth. | 0,03318 0,8565
Growth does not Granger Cause of the foreign direct investment 0,89908 0,3495
Note — compiled by authors
Table 5 — Variance decomposition of the growth variable
Period S.E. d(Ingcfe) d(Inopen) Ingcfc d(Ingdp) Infdi
1 0,051200 0,045023 0,052870 0,140874 99,76123 0,000000
2 0,054274 0,297052 4,461854 4,550335 88,83427 1,856486
3 0,054997 1,713488 4,615616 4,445620 87,19882 2,026457
4 0,055547 2,348123 4,529498 4,567815 85,49891 3,055656
5 0,057331 6,700887 5,029855 4,603554 80,71336 2,952342
6 0,057557 6,979937 5,001391 4,575020 80,25529 3,188365
7 0,058283 8,117585 5,205286 4,684913 78,26771 3,724510
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Continuation of table 5

Period S.E. d(Ingcfe) d(Inopen) Ingcfc d(Ingdp) Infdi
8 0,058306 8,112947 5,211792 4,698921 78,21463 3,761713
9 0,058477 8,234219 5,255235 4,727359 77,76452 4,018664
10 0,058527 8,309491 5,260573 4,750246 77,64026 4,039426
11 0,058561 8,326318 5,264122 4,760441 77,56540 4,083720
12 0,058596 8,384321 5,274791 4,780433 77,47675 4,083703

Note — compiled by authors

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of GDP to Public spending

Response of GDP to Openness ratio
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Figure 3 — Impulse response function results
Note — compiled by authors
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While looking at Table 5, it can be seen that
GDP has a very high self-explanation rate — 85% on
average — within the first periods. At the same time,
the domestic investment in the first periods explain
approximately 4% of the growth. For the following
periods, nearly 13% of the growth can be explained
through public expenditure and OPEN variables.
Public expenditure and OPEN variables explain
successively 8% and 5% of the growth. While ex-
amining the foreign investment’s explanation rate
for economic growth, it can be seen that totally 4%
of the growth can be explained through this variable.

The linear regression equation performed with
the stable time series, the parameters in the model
which includes economic growth as the dependent
variable and the prediction results with LSM are
summarized in Table 6.

Table 6 — Growth Variable Prediction Results with LSM

The determination coefficient which displays
the model’s power of explanation for the model in
growth equation is determined on a sufficient lev-
el with a value of 65.12%. It is concluded that the
model which is established with F statistics and
probability value is significant. Error terms have a
normally-distributed structure which does not in-
clude auto-correlation. Considering the significance
of the coefficients, it can be seen that all the vari-
ables except for the investment and public expen-
diture variables—having a 5% significance level-are
insignificant. This fact is also confirmed by the
probability value and it can be seen that the increase
in domestic investment and public expenditure has
a positive influence on GDP in compliance with the
theoretical expectations. The coefficient belonging
to the foreign investment is not significant.

Variable Coefficient Std.error t-Statistic p-value
C 2491358 36,39474 0,684538 0,4987
D(LNGFCE) 0,541836 0,203430 2,663508 0,0122
D(OPEN) 0,030258 0,529092 0,057188 0,9548
LNGCFC 0,967332 0,131475 7,357543 0,0000
LNFDI -0,103326 0,113324 -0,911779 0,3689

R-squared 0,651271

Adjusted R-squared 0,572526

Durbin Watson stat. 1,08118

F-statistic 8,270612

Prob.( F-statistic) 0,000011

Note — compiled by authors

Conclusion

Theoretically it is expected that the direct for-
eign capital investment would lead to economic
growth by contributing to the capital stock or the
solution to the disposal insufficiency problem of the
related country. On the other hand, the direction of
the direct foreign capital inflows would be towards
to the countries which have a high growth perfor-
mance and a high level of economic and political
stability. Most of the studies conducted related to
the relationship between foreign capital investment
and economic growth have yielded different conse-
quences. While some of the theoretical and empirical
studies reveal the consequences which support that
direct foreign investment has a positive influence on
economic growth, though not all of it achieves sig-
nificant outcomes.
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In this study, the relationship between direct
foreign capital investment and economic growth
in Kazakhstan is analyzed with the usage of the
three-month data in 2005-2020 periods. The analy-
sis is performed with the research of unit roots, the
Granger causality test, VAR method and related im-
pulse-response functions, variance decomposition
and LSM. The Granger causality test indicates that
there is no significant interaction among the vari-
ables within the examined time period. According
to the impulse-response analysis, it is seen that there
is no significant influence of an exterior chock to
emerge in FDI on the economic growth. According
to the results of the variant decomposition, nearly
4% of the economic growth can be explained by di-
rect foreign investment; however, the LSM results
show that the foreign investment is insignificant in
terms of explaining the economic growth.
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