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Abstract

This paper analyses the intensity of the influence of foreign direct investments,
exports of goods and services, and research and development expenditure on GDP
growth of developed and developing countries. Panel regression analysis determined
that the exports of goods and services make the largest contribution to growth on
middle levels of income. In fact, the contribution the export of goods and services
makes to growth on middle levels of income is two times larger than in countries with
a high GDP. The most essential impact on countries with a high GDP level was made
by research and development expenditure, which is 3.5 times larger than its impact on
the developing Balkan countries. The phenomenon of the Middle-Income Trap can be
explained by insufficient research and development expenditure. Foreign direct
investments are not statistically significant for the GDP growth of observed countries,
but they achieve far better results on low development levels. The empirical data,
presented in figures, confirms the conclusions of the econometric analysis.

Key words: middle-income trap, the economic growth factors, exports of goods
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JONPUHOC ®AKTOPA PA3ZBOJA ITIPUBPEJHOM PACTY
HA PA3JIMYMUTUM HUBOUMA BII-A —
3AMKA CPEAILE PAZBBUJEHOCTH

Ancrpakrt

OBaj paj aHAIM3UPa WHTEH3UTET yTHUIlaja CTPAHUX TUPEKTHUX WHBECTHUIIHja, W3-
BO3a po0a M yCiyra, ¥ U3/[Bajama 3a MCTPAKHUBAE U pa3Boj Ha pacT BIIT-a BUCOKO U
Cpelbe pa3BHjeHHX 3eMaba. [laHen perpecHoHOM aHAIM30M je yTBpheHo na M3B03
poba u yciyra HajBehn JonpHHOC pacTy Aaje Ha CpelBbHM HUBOMMA TOXOTKa. Jlonpu-
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HOC M3B03a po0a M yciryra Ha CpeAlHM HUBOMMA JOXOTKa je 1Ba IyTa Behu Hero kox
3emasba ca BucokuM BJI[1-om. Ha Bucoxom HuBoy B/IIl-a Haj3HauajHHju yTHIA]
OCTBapyjy M3/Bajama 3a HCTPAXMBAKkE U pa3Boj, M Taj yTHIEA] je 3,5 IyTa BHUIIH HETO
KOJI Cpelihe pa3BHjeHnx 3eMasba bamkana. HemoBosbHIM M3/BajameM 3a MCTpakuBa-
BE U Pa3Boj ce JeHUM JIeJIOM MOXe 00jacCHUTH ()EHOMEH 3aMKe CPeIbe pa3BHjeHO-
ctu. CTpaHe TUpPEKTHE MHBECTUIMje HUCY CTaTHUCTUUYKU 3Ha4ajHe 3a pact b/II1-a mo-
CMaTpaHUX 3eMajba, Al Jajieko 0oJbe pe3yiTaTe Aajy Ha HHUCKUM HHBOUMA Pa3BHje-
HocTH. EMmupujcku mojanu mpe3eHTOBaHM y TpadukoHHMa MOTBplYyjy 3aKibyuke
€KOHOMETpH]jCKe aHaJIH3e.

Kibyune peun: 3amKka cpenre pa3BHjeHOCTH, ()aKTOPH IIPHUBPEIHOT pacTa, H3B03
poba u yciyra, IpWINB CTPAHUX IUPEKTHUX HHBECTHIIH]A,
U3JBajarba 3a UCTPAXKUBAKA U PA3BOj

INTRODUCTION

Growth rates are the result of synergetic effects, that is to say, the
effects of a large number of economic growth factors. Their importance
and impact change as time goes by, and as GDP changes. On lower GDP
levels, when there are not enough investments or capital, foreign invest-
ments can be expected to have a deciding impact on development. They
appear as an additional source of economic growth financing, they put the
available resources into function, they activate the economy, and they in-
crease employment and GDP. Later, they appear as development genera-
tors through exports, which increase growth rates and multiply the na-
tional income. Nevertheless, it is common for economies to fall into a
middle-income trap, and become discouraged by its long duration, which
leaves the impression that it is impossible to reach the high-developed
economy circle. This article tries to discover the causes of entrenchment
into middle GDP levels. At the same time, this article examines the
measures which may stop that circulus vitiosus, or which may bring the
country out of the vicious circle of mediocre economic performances.

The primary goal of this research is to measure the three-factor impact
of foreign direct investments (FDI), exports of goods and services (XGS),
and research and development expenditure (R&D) in the domain of econom-
ic growth on different GDP levels. Using Panel Regression analysis, the im-
pact of these factors is measured within two GDP country groups, for the pe-
riod between 2001 and 2019. The first group of observed countries (Group
A) includes the USA, Canada, Great Britain, France, and China — countries
from three different continents and absolute GDP value. The second group
(Group B) includes the developing Balkan countries — Romania, Bulgaria,
Serbia, Croatia, and North Macedonia.

The World Bank has accepted GDP per capita as a measurement of
development level demarcation, which can completely distort the clear
image of the Balkan countries. The illusion of growth can be created not
only by a GDP increase but also by the decrease of the number of citi-
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zens, which is the very case with Balkan countries due to immigration
and depopulation. A decrease in the number of citizens can lead to con-
clusions about positive trends in the macroeconomic variables’ move-
ment, since GDP per capita grows at the unchanged GDP value. The im-
pression of this macroeconomic performance’s positive movement can ap-
pear even in the case of GDP falling when the decrease in the number of citi-
zens is relatively larger. In line with this, and for the sake of comparison, the
economic growth factors’ influence will be measured as opposed to the
movement of the absolute GDP value in the countries of Group B, as well as
in the countries of Group A.

A certain amount of aloofness is involved in observing China. Ac-
cording to the World Bank classification, the boundary between the low-
developed and developing countries is 1,000 USD GDP per capita, while the
boundary between developing and developed countries is 12,000 USD GDP
per capita. All the selected countries fulfil this condition of middle, that is to
say, high development, except for China. Yet, China is close to this boundary
by virtue of possessing a well-expressed growth trend in GDP, as well as in
GDP per capita. That is why China is part of Group A — it is the second
economy in the world, according to the GDP value measured by current
prices.

The main research questions are the following: which factors have
the strongest impact on GDP growth of countries in Group A, and which
factors have the strongest impact on GDP growth of countries in Group
B. The different contributions of select factors to the development of all
the selected countries can, at some point, enlighten even the phenomenon
of the ‘middle-income trap’. In that way, this paper may contribute to
widening the scope of research in this field, in terms of the number of fac-
tors impacting GDP growth, and in terms of the analysis of each factor’s
dominant impact on different GDP levels. The practical implications of
this research are reflected in the suggestions to economic policy creators,
stemming from the identification of the development factors on which
development plans should be based according to different GDP levels.

LITERATURE OVERVIEW

For a long time, the relations between development factors and
GDP had been examined by various econometric models, and individual
and collective economic growth factors’ impact on GDP had been meas-
ured. Giles and Williams (2000a; 2000b) analysed more than 150 papers,
published between 1963 and 1999, which examine the relationship be-
tween exports and economic growth. They classified all the papers into
three groups: the first group contains those works which rely on the ap-
plication of range correlation coefficients among the countries; the second
group applies cross-sectional regression analysis; and the third group con-
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tains works which apply different techniques referring to the analysis of
time series on individual countries. Two-thirds of the papers belong to the
third group, while more than seventy of them were based on Granger cau-
sality and his various tests. After the year 2000, in their examination of
this phenomenon, far more authors would use the Panel and Multiple
Linear Regression Model, different variants of the VAR model (Vector
Autoregression Model), and other econometric models which provide the
measurement of the degree of individual development factors’ impact on
GDP.

Vohra (2001) examined the level of export change impact on the
change in GDP value. The analysis was carried out on the example of de-
veloping Asian countries such as India, Pakistan, the Philippines, Malay-
sia, and Thailand, during the period between 1973 and 1993. The results
of this empirical research indicate that exports have a positive and signifi-
cant impact on economic growth, more particularly so in the middle-
income group when a country has achieved some level of economic de-
velopment (Vohra, 2001). A similar analysis was done by Balaguer
(2002) who concludes that, among developing countries, those who are
export-oriented are the ones with a larger growth rate. That is why, in the
case of developing countries, export promotion shows a larger impact on
GDP growth in comparison to both low-developed and high-developed
countries.

Research results referring to those developing African countries
whose GDP per capita is higher than 1,000 USD, which is the lower
boundary of middle development according to the World Bank, were sim-
ilar. Adeleye, Adeteye and Adewuyi (2015) graded Nigerian regression
parameters in the period between 1988 and 2012. The conducted analysis
showed a positive and statistically significant impact of total export on
the economic growth of Nigeria. Other model parameters were not statis-
tically significant. The one-way relation between exports and GDP was
proven, in relation to Ghana, by Okyere and Jilu (2020) thanks to the cau-
sality test. The same results about the one-way relation of exports” impact
on GDP were obtained by Awokuse (2003), Jordaan and Eita (2007), and
Travkina (2015). Therefore, exports should be used as a generator of de-
velopment in the long term (Marjanovi¢ and Marjanovi¢, 2019).

The second development factor to be analysed represents foreign
direct investments. They are a significant additional source of economic
development financing under the insufficient domestic savings conditions
(Mencinger, 2003). Under these conditions, foreign direct investments
represent the base of accelerated economic development not only through
capital inflow but also through technology transfer (Wang & Wong
2009). The positive effects of FDI on development are not the same for
all countries (Stevanovi¢, Markovi¢ and Lepojevi¢, 2022). Analysing the
economy of Pakistan in the period between 1991 and 2005 by applying
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correlation analysis and the Multiple Regression Model, Ali and Hussain
(2017) proved that there was a positive and statistically significant impact
of foreign direct investments on GDP growth. Using regression analysis,
the same conclusion was made by Har, Teo & Yee (2008), who examined
FDI impact on Malaysian economic growth based on yearly data for the
period between 1970 and 2005. Therefore, the foreign direct investments
inflow has a positive impact on GDP growth.

Similar research was conducted by Bouchoucha and Ali (2019) on
the economy of Tunisia during the period between 1980 and 2015. The
authors applied the ARDL Model (Autoregressive Distributed Lag Mod-
el) to distinguish the differences between the short and the long run of
foreign direct investments’ impact on economic growth. The analysis’ re-
sults showed a positive and statistically significant FDI impact on eco-
nomic growth both in the short and the long run.

Stani¢ and Raci¢ (2019) conducted empirical research in Bosnia
and Herzegovina for the period between 2005 and 2018. The authors ex-
amined FDI impact on economic growth by applying the Multiple Linear
Regression Model. In addition to FDI, the following variables were in-
cluded in the model: imports, exports, growth rate, unemployment, and
inflation. The analysis showed that foreign direct investments had a posi-
tive impact on BiH’s economic growth. The same analysis showed that
total imports had the largest impact on BiH’s economic growth, while
foreign direct investments and total exports took second place. The gen-
eral conclusion, based on all the aforementioned and other empirical re-
search, is that FDI does have a positive impact on GDP growth, exports,
and foreign currency inflow, as well as on the decrease of unemployment,
poverty, and inequality (Kastratovi¢, 2016).

Besides export and FDI, the third factor to be included in panel re-
gression analysis is research and development (R&D). The positive im-
pact of this factor is becoming more and more obvious in practice, after
the third technological revolution. Indeed, numerous studies prove this. In
his analysis, Inekwe (2015) came to very interesting conclusions on R&D
impact on GDP in the case of developing countries. A sample of 66 coun-
tries was selected, and the countries were classified into those with upper-
middle-income and those with lower-middle-income. In the period be-
tween 2000 and 2009, the impact of R&D expenditure was statistically
significant for the countries with upper-middle-income, while the same
cannot be said for the countries with lower-middle-income.

Gumus and Celikay (2015) examined whether R&D impact on
economic growth varies depending on the level of a country’s economic
development. The analysis was conducted on a sample of 52 countries for
the period between 1996 and 2010 by applying the Dynamic Panel Data
Model. The results obtained by the authors indicate that R&D has a posi-
tive and statistically significant impact on the economic growth of devel-
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oped countries, both in the long and short run. Nevertheless, in the case of
developing countries, there is a positive and statistically significant rela-
tion only in the long run. In the short run, R&D impact on the economic
growth of the countries in this group is not statistically significant.

The discerned effect of R&D expenditure on economic growth,
both in the long and the short run, intrigued even Nair, Pradhan and Arvin
(2020), and inspired them to conduct the same study on OECD countries.
The analysis was conducted via the VAR model (Panel Vector Auto-
regressive Model). The authors conclude that, in the long run, there is a
positive relationship among R&D, ITC infrastructure, and economic
growth, while in the short run, there is a complex relationship among the
observed variables which cannot be explained straightforwardly.

The general conclusion drawn from the analysed literature is that
there is a positive relationship between the selected development factors
(exports, foreign direct investments inflow, and research and develop-
ment expenditure) on the one side, and GDP on the other side. Neverthe-
less, the impact intensity of each selected factor varies and it depends on
the observed period (a short or a long one), as well as on the achieved
level of development. It has to be noticed that, along with GDP growth,
the absolute value of R&D expenditure and the relative GDP participation
likewise grow, which multiplies this factor’s impact on economic devel-
opment. This paper will try to find the answer to, or offer an explanation
for, the middle-income trap by measuring this impact.

PANEL-DATA SAMPLE FORMING

The Panel-data sample is formed based on the annual variable val-
ues for the selected countries’ group. The countries which are isolated
from the target group, including countries with high GDP levels (Group
A), are Canada, China, France, the USA, and the UK, while the country
group with middle GDP level (Group B) includes Serbia, Croatia, North
Macedonia, Bulgaria, and Romania. The collected data covers the time
interval of 19 years, that is to say, the period between 2001 and 2019.
This time frame is long enough for the relationship among independent
and dependent variables to be discerned.

The issue to be examined in this analysis is the GDP movement’s
dependence on the goods and services export movement, FDI net inflow,
and financial division for research and development. The data about the
mentioned variables was collected from the World Development Indica-
tors (WDI) section of the World Bank (2021) data basis. The mentioned
variables, in WDI, can be found under the titles: “GDP (current US$) —
gross domestic product (GDP)”; “Exports of goods and services (current
US$)”; “Foreign direct investment, net inflow (BoP, current US$)”; and
“Research and development expenditure (% of GDP)”. Since there is no
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data about R&D for 2019 in relation to any of the countries, the data is
supplemented by OECD data (OECD, 2021), a base for Group A coun-
tries. In this way, time-series data and cross-section data are completed
for this country group, and a balanced data panel is created at the same
time.

The analysis of the countries which belong to Group B will be
conducted on an unbalanced data panel. Within this panel frame, R&D
data is missing for 2019 in relation to all the countries (Serbia, Croatia,
North Macedonia, Bulgaria, and Romania). Also, FDI net inflow data for
Serbia for the period between 2001 and 2006 is missing because of dif-
ferent calculation systems. The last data change implies the transfor-
mation of relative R&D data into absolute values. This transformation al-
so refers to the panel data of high-level GDP countries. The Eviews
software package was used for the application of panel regression model
analysis.

When observing the absolute GDP values (Figure 1), it can be con-
cluded that there are large value differences between the Group A and
Group B countries. Among Group B countries, Romania has the largest
GDP value, equalling 249.70 billion USD. This value is not even close to
the GDP size of Canada, the country with the lowest GDP in Group A
whose GDP amounts to 1,741.58 billion USD. The difference is even
larger if the comparison is made between USA and China, the countries
which have the highest GDP values among Group A countries.

The average GDP growth rate of Group A countries for the ob-
served period amounts to 3.33%, while the average growth rate in Group
B for the same period amounts to 4.12%. The higher average GDP
growth rate of Group B is the result of the synergetic action of various
factors. The most significant of these factors is the larger disengagement
of production factors which will, in case they are put into the growth
function, bring the economy into the developed group. Besides that, it is a
fact that larger growth rates are achieved through a slight increase of ab-
solute GDP value.

L All indicator values are either taken from the World Development Indicators section
of the World Bank’s database or they represent the result of the author’s calculation
based on data from the same database.
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Figure 1. GDP current USD and growth rates

of Group A and Group B countries, 2001-2019
Source: World Bank, World Development Indicators, 2021

In the observed period, China has the largest average growth rate
among Group A countries, and it amounts to 9.03%. China achieved a
growth rate of 14.2% in 2014, which is the largest growth rate among the
observed countries. Other developed countries had far lower growth rates
in the observed period — Canada’s growth rate averaged at 2.57%, and the
USA’s averaged at 2.01%. Among Group B countries, Romania has the
largest GDP growth rate, equalling 4.12%, followed by Bulgaria with
3.60%, and Serbia with 3.47%. The presented graphs (Figure 1) point to
the fact that Group A countries have by far fewer oscillations in growth
rates than Group B countries. Stable average growth rates in the long run
are a feature of high development. High growth rates would lead to the
economy overheating, which would have multiple consequences on
economic courses. China is the exception because of the large capacity of
the majority of its resources, especially the workforce, and because of its



The Contribution of Development Factors to Economic Growth on Various GDP Levels 1037

decades-long entrenchment into low development. Therefore, it activates
all the development engines which result in high growth rates.
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Figure 2. The share of goods and services’ exports in the GDP

regarding Group A and Group B countries, 2001-2019
Source: World Bank, World Development Indicators, 2021

Group B countries strive to continuously enlarge the exports’
participation in GDP in order to reach higher economic growth rates. That
is how Serbia increased the exports’ participation in GDP from 20.70%
(in 2001) to 51.00% (in 2019). The same is true of Romania, which
increased the exports’ GDP participation rate from 22.10% (in 2001) to
40.40% (in 2019). In the observed period, the analysed Group B countries
doubled the exports’ participation in GDP. The average exports’ GDP
participation rate for the observed period amounts to 40.63% in Group B,
while the same rate amounts to 25.39% in Group A. The USA’s exports’
GDP participation amounts to 11.80%, and China’s amounts to 18.50%,
while Great Britain, Canada, and France had a value of around 31% in
2019 (Figure 2).

Group A Group B

o
=

2005
2006
2007
008
09

)
§ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

S o
R

e+ USA UK = Canada France == == China —— Serbia Croatia == == N.Macedonia e+« Romania «+««+ Bulgaria

Figure 3. The share of foreign direct investments’ inflow in GDP
regarding Group A and Group B countries, 2001-2019
Source: World Bank, World Development Indicators, 2021
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Foreign direct investments inflows mark a continuous decrease in
GDP participation in all the observed countries from Group A and Group
B (Figure 3). China decreased FDI participation in GDP from 3.5% (in
2001) to 1.3% (in 2019), while Britain decreased FDI participation from
3.4% (in 2001) to 0.1% (in 2019). Britain and Canada are the only
countries that had large oscillations in FDI inflow in the observed period.
The average FDI participation rate in GDP regarding Group A amounts to
2.77%. Group B countries mark an average FDI participation in GDP of
5.34% in the observed period. The largest FDI participation decrease in
GDP is marked in the example of Bulgaria, from 31.2% in 2007 to 3% in
2019.
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When the potentials of FDI inflows and of exports of goods and
services are exhausted, research and development expenditure becomes the
key generator of economic growth on higher GDP levels. High GDP level
countries allocate far more funds for R&D compared to lower GDP
countries, not only in absolute but also in relative indicators (Figure 4). The
average R&D expenditure rate in the observed period for Group A countries
amounts to 2.0%, while it amounts to 0.57% for Group B countries. The
USA allocates the most funds for R&D — 3.07%. In the observed period,
China continuously increased its expenditure for R&D. At the beginning of
the observed period, in 2001, China allocated 0.90% of its GDP for R&D,
and at the end of this period, in 2019, this expenditure reached the value of
2.23%. France has approximately the same R&D expenditure — 2.19% (in
2019). Group B countries’ expenditures are far more frugal. Croatia had the
highest R&D expenditure rate — 1% in 2019, followed by Serbia with an
expenditure rate of 0.90%, Romania with 0.80%, Bulgaria with 0.50%, and
North Macedonia with 0.40%. Therefore, relative R&D expenditures are
directly proportional to the absolute GDP value.
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RESEARCH METHODOLOGY

In this research, GDP value represents the function of goods and
services exports’ value, FDI net inflow, and R&D. The relation between
the dependent and independent variables defined in this way can be
mathematically illustrated as follows:

GDP = f (XGS, FDI,R&D) (1)

Here, GDP stands for gross domestic product; XGS stands for
exports of goods and services; FDI stands for foreign direct investments
inflow; and R&D stands for research and development expenditure.

The econometrical form of equation 1 can be written down as:

GDP, = S, + A InXGS;; + B, InFDI;; + S3INR & Dy, + &, 2

where /% stands for a constant; £, %, and S stand for coefficients of in-
dependent variables; and & stands for the error term. Other designations
have the same meaning as in equation 1. Equation 2 was originally used
in the analysis of the raw data. However, the obtained results were not
sustainable. Thus, it was found that FDI has a negative effect on the GDP
of the countries of group B. The existing problem was solved by loga-
rithmising the data as Gujarati and Porter (2009) recommend. The loga-
rithmic econometric equation has the following form:

INGDP, = f3, + 3,INXGS,, + 3, INFDI;, + S5 INR & D,, + &, 3)

Equation 3 represents a basic panel regression equation which will
be evaluated by the application of the Pooled OLS model, and the
application of Fixed-Effect model and Random-Effect model.

RESULTS AND DISCUSSION

Research results will be shown first for Group A, and then for the
countries from group B. Before the application of the Panel Regression
model, it is necessary to examine the stationarity of the time series data in
the panel.

The stationarity evaluation for the first country group (Group A) is
done by the application of the unit root test. The unit root test was
conducted by the use of: Levin, Lin, and Chu statistics; Breitung t-
statistics; Im, Pesarran, and Shin W-statistics; and the ADF-Fisher Chi-
square and PP-Fisher Chi-square method. The application of the
aforementioned methods showed that the observed variables (GDP, XGS,
FDI, and R&D) are not stationary on level, yet they reach stationarity on
the first difference. Starting with these results, the logarithmised data was
transformed on the first difference in the next step.
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The evaluation of the regression equation was carried out by the
application of the Pooled OLS model, Fixed Effect model, and Random
Effect model. The selection of a model that illustrates the relationship
between the dependent and independent variables best is done by the
Chow test, Hausman test, and Lagrange Multiplier test (Zulfikar, 2018).

Table 1. Results of the Chow test, Hausman Test
and Lagrange Multiplier Test for Group A countries

Chow Test

Effects Test Statistic d. f. Prob.
Cross- section F 1.917076 (4.82) 0.1153
Cross- Section Chi- square 8.045831 4 0.0899

Lagrange Multiplier Tests for Random Effects
Test Hypothesis

Cross-section Time Both
Breusch-Pagan 0.293124 0.4567 0.749823
(0.5882) (0.4992) (0.3865)
Hausman Test
Test Summary Shi-Sq. Statistic  Chi-Sq. d. f. Prob.
Cross- section random 7.571602 3 0.0557

Source: Authors’ calculations

The Chow test provides the basis for the selection between the
Pooled OLS model and the Fixed Effect model. The null hypothesis of
the Chow test implies that the Pooled OLS model represents the
relationships among the observed variables better. As the value of Cross-
Section Chi-square probability (0.0899), shown in Table 1, is bigger than
0.05, the null hypothesis can be accepted. The result of the Lagrange
Multiplier Test shows that the null hypothesis is accepted. In other words,
what is accepted is the Pooled OLS model, as opposed to the Random
Effect model. Therefore, it can be concluded that the regressors are
evaluated best by the application of the Pooled OLS model. The results of
the applied Pooled OLS model will be presented next (Table 2).

The results of the Pooled OLS model for group A indicate that the
observed independent variables (XGS, FDI, R&D) have a positive impact
on the movement of GDP value. R&D, with a coefficient of 0.60, has the
greatest impact. Therefore, a 1% growth of R&D leads to a 0.60% growth
of GDP. R&D is followed by the impact of goods and services exports,
with the coefficient of 0.26. Exports of goods and services and R&D have
a statistically significant impact on GDP movement within group A
countries. FDI net inflow is not statistically significant in the observed
model. The regressor of FDI net inflow is 0.003 in total.
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Table 2. Results of the Pooled OLS model of Group A

Dependent Variable:D(InGDP)
Method: Panel Least Squares

Variable Coefficient Str. Error t- Statistic Prob.
C 0.003394 0.004133 0.821184 0.4138
D(InXGS) 0.256344 0.043556 5.885378 0.0000
D(InFDI) 0.003023 0.004158 0.726995 0.4692
D(InR&D) 0.569029 0.048046 11.843500 0.0000
R- squared 0.858032
Adjusted R- squared 0.853079

F- statistic 173.256400
Prob(F- statistic) 0.000000

Source: Authors’ calculations

The Adjusted R? shows us that the model can reliably explain the
variations in GDP movement in relation to goods and services exports’
movement, FDI net inflow, and R&D. The independent variables explain up
to 85.31% of variations in GDP movement. The F-statistics probability value
of 0.0000 (less than 0.5) only confirms the previous statement. Therefore, the
regression equation which illustrates the relationship between the dependent
and independent variables best can be represented in its econometric form:

INGDP, =0.003+0.26InXGS;, +0.003InFDI,, +0.60InR&D,  (4)

After determining the econometric form of the regression equation,
the model was tested for multicollinearity and heteroscedasticity. The
multicollinearity problem is examined by the application of the variance
inflation factor (VIF).

Table 3. The Variance Inflation Factor of Group A

Variable Coefficient Variance Uncentered VIF Centered VIF
C 0.000017 1.531160 NA
XGS 0.001897 2.592271 2.001395
FDI 0.000017 1.098418 1.098338
R&D 0.002308 2.831277 1.869259

Source: Authors’ calculations

Since the Centered VIF value is lower than 10 (Table 3) for all the
independent variables, it can be concluded that the observed model does
not have the expressed multicollinearity problem. The observed Centered
VIF values of the observed independent variables amount to 2.00 in the
case of exports of goods and services, 1.10 for FDI net inflow, and 1.87
for R&D.
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The examination of the existence of heteroscedasticity is conduct-
ed by the application of the LR Test (the Likelihood Ratio Test). The ob-
tained results are shown in the following table (Table 4).

Table 4. Panel Cross-section Heteroscedasticity LR Test of Group A countries

Value df Probability
8.412123 5 0.1349
Source: Authors’ calculations

Likelihood ratio

The null hypothesis of the LR test implies that the residuals in the
evaluated model are homoscedastic. In other words, the model does not
have a problem with heteroscedasticity. Since the p-values are 0.13 (larg-
er than 0.05), it can be stated that the alternative is rejected, that is to say,
the null hypothesis is accepted (Table 4). This is evidence that the model
does not have a problem with heteroscedasticity.

The same procedure of regression coefficients analysis was im-
plemented on the sample of Group B countries. The first step was, even in
this case, the determination of the panel time dimension by the application of
the unit root test. The implementation of the unit root test showed that gross
domestic product, exports of goods and services, foreign direct investments
inflow, and research and development expenditure reach stationarity on the
first difference. The stationarity evaluation was performed by the same meth-
ods applied in Group A. Based on the obtained results, the first difference of
the observed variables’ logarithmised values was calculated. This difference
served as the basis for the implementation of regression analysis.

The evaluation of Group B regressors was done by the application
of the Pooled OLS model, Fixed Effect model, and Random Effect mod-
el. The selection of an adequate model was done based on the results of
the Chow Test, the Hausman Test, and the Lagrange Multiplier Test.

Table 5. Results of the Chow test, Hausman Test
and Lagrange Multiplier Test for Group B countries

Chow Test
Effects Test Statistic d. f. Prob.
Cross- section F 0.868431 (4.71) 0.4873
Cross- Section Chi- square 3.773552 4 0.4375
Lagrange Multiplier Tests for Random Effects
Test Hypothesis

Cross-section Time Both

Breusch-Pagan 0.463651 42.26809  42.73175
(0.4959) 0.0000 0.0000

Hausman Test
Test Summary Shi-Sq. Statistic  Chi-Sq. d. f. Prob.
Cross- section random 0.959678 3 0.8183

Source: Authors’ calculations
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The null hypothesis directs the Chow Test towards the selection of the
OLS model, while the acceptance of the alternative hypothesis implies the se-
lection of the Fixed Effect model. Since the probability value of Cross-
Section Chi-square is 0.4375 (larger than 0.05 — Table 5), the null hypothesis
is accepted. In other words, the OLS model is accepted. The selection be-
tween the Pooled OLS model and the Random Effect model was done based
on the Lagrange Multiplier Test. The Cross-section probability value of
0.4959 leads to the rejection of the alternative hypothesis. Therefore, with the
help of the LM test, the OLS model is accepted as a representational model
for regression equation evaluation. The results of Group B pooled OLS mod-
els are shown in Table 6.

The evaluated Group B regressors are positive, which implies a posi-
tive relationship between the independent variables (XGS, FDI, and R&D)
and GDP. Exports of goods and services, with a regressor of 0.56, have the
largest impact on GDP value variation (Table 6). This further leads to the
conclusion that the goods and services exports growth of 1% influences the
growth of GDP by 0.56%. Research and development expenditure, with a
coefficient of 0.17, has a significant impact on GDP. Foreign direct invest-
ments net inflow, with a coefficient of 0.01, is not a statistically significant
factor in the explanation of GDP value movement.

Table 6. Results of the Pooled OLS model of Group B

Dependent Variable: D(InGDP)
Method: Panel Least Squares

Variable Coefficient Str. Error t- Statistic Prob.
C -0.003987 0.008556 -0.465983 0.6426
D(InXGS) 0.556318 0.053977 10.30653 0.0000
D(InFDI) 0.010368 0.009010 1.150690 0.2535
D(InR&D) 0.166033 0.042386 3.917153 0.0002
R- squared 0.763863
Adjusted R- squared 0.754418

F- statistic 80.870870
Prob(F- statistic) 0.000000

Source: Authors’ calculations

Based on the analysed independent variables, GDP variation
movements of 75.44% can be predicted (Adjusted R- squared value
0.754418). F-statistics, with a value of 80.87, shows that the defined
model is adequate for GDP movement prediction. This is also confirmed
by the F-statistics probability value (0.0000), which is less than 0.05.
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Based on the illustrated OLS model analysis, the econometric
equation for Group B regression can be defined, and it defines the rela-
tionship among GDP, XGS, FDI, and R&D:

INGDP, =-0.004+0.56InXGS;, + 0.01InFDI;, +0.17INR&D;,  (5)

After the determination of the Group B regression equation, multi-
collinearity and heteroscedasticity were examined. The presence of multi-
collinearity in the Group B regression model was determined by the ap-
plication of the Variance Inflation Factor. The obtained results are shown
in Table 7.

Table 7. The variance inflation factor of Group B

Variable Coefficient Variance Uncentered VIF Centered VIF
C 0.000073 1.609750 NA
XGS 0.002914 2.198922 1.438847
FDI 0.000021 1.151717 1.149906
R&D 0.001797 1.648846 1.321705

Source: Authors’ calculations

The implemented Group B variance evaluation implies the absence
of multicollinearity problems. The Centered VIF value for all the ob-
served variables is lower than 10 (Table 7), which is also a limiting value
for multicollinearity presence evaluation. According to the results, The
Centered VIF amount for exports of goods and services is 1.44, the
amount for foreign direct investments net inflow is 1.15, and the amount
for research and goods expenditure is 1.32.

The presence of heteroscedasticity is determined by the Likelihood
Ratio Test.

Table 8. Panel Cross-section Heteroscedasticity LR Test of Group B countries

Value df Probability
4.790345 5 0.4420
Source: Authors’ calculations

Likelihood ratio

The null hypothesis of the LR Test implies that the residuals are
homoscedastic, while the alternative implies that there is a problem with
heteroscedasticity. Based on the Likelihood Ratio probability of 0.44
(Table 8), the null hypothesis can be accepted, and it can be concluded
that the model does not have a problem with heteroscedasticity.

The economic growth of each country has its specificities, yet,
generally speaking, the logic, goals, instruments, and development chal-
lenges are identical in most cases. In that vein, it is not rare for countries
to fall into a ‘middle-income trap’. Overcoming this problem can resem-
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ble Sisyphus’ labours. That is why the discovery of the causes for en-
trenchment into middle-income levels is of high priority for the creators
of economic policy. The implemented regression analysis identifies these
causes, and fulfils the necessary condition for overcoming the key obsta-
cle on the way to reaching high GDP levels. Based on the values of the
regressors of Group A and Group B, the basic development initiators can
be identified, and the differences in the dominance of individual factors’
influence on different GDP levels can be spotted.

Table 9. Regression coefficients of Group A and Group B countries

Development Factors Group A Group B Statistical significance of regressors

XGS 0.26 0.56 Statistically significant
FDI 0.003 0.01 Not statistically significant
R&D 0.60 0.17 Statistically significant

Source: Authors’ research

The analysis of regression coefficients (Table 9) allows for the
conclusion that research and development expenditure represents the
main initiator of economic development in high GDP level countries
(Group A), while the exports of goods and services have a secondary sig-
nificance. On the other hand, the main development support of middle-
income countries (Group B) are the exports of goods and services. The
exports’ contribution to Group B’s economic growth is two times larger
than its contribution to the growth of Group A. Nevertheless, the R&D
expenditure’s contribution to development is 3.5 times lesser in Group B
than in Group A. This imposes the conclusion that the main cause of en-
trenchment into middle-development is insufficient research and devel-
opment expenditure.

The basic recommendation for the creators of middle GDP level
countries’ economic policies is to base their development strategies on
the promotion and stimulus of export-oriented economy sectors. Yet, in
this phase, they should also consider a gradual increase in R&D expendi-
ture. Just as Gumus et al. (2015) emphasised, in countries with lower-
middle income, R&D expenditure has a significant impact on economic
development only in the long run. This is crucial, since it allows a country
to overcome the ‘middle-income trap’. China sets the example of a coun-
try whose increase in R&D expenditures began as it joined the group of
developing countries. Therefore, in 2001, China had a GDP per capita
value of 1,053 USD, while at the end of the observed period, its GDP per
capita amounted to 10,216 USD. In the same period, China increased its
R&D expenditure around 2.5 times.
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CONCLUSION

The theoretical contribution of this paper lies in the fact that the re-
sults of Panel Regression analysis matched the exact data presented in
Figures 2, 3, and 4 almost completely. The appointed model and the ob-
tained regression equation explain the impact of the independent variables
(FDI, EGS, R&D) on the dependent variable (GDP).

The practical dimension of this paper is reflected in the directions
for developing countries, which point them towards increasing their re-
search and development expenditure on time, so as to avoid the middle-
income trap. More precisely, since the achievement of high development
is a process, the creation and organisation of scientific institutions orient-
ed towards education should likewise be recognised as a process. In this
vein, it can be concluded that education and science are not an expense.
On the contrary, they represent an investment into the most significant
development factor. This conclusion is supported by theoretical research
which states that, in relation to developing countries, research and devel-
opment expenditure gives results only in the long run, and not in the short
run. The efficient transfer of the results of scientific research into the
economy also requires a higher level of organisation as regards these ac-
tivities, and the whole of society.

The results of this Panel Regression analysis point to the conclu-
sion that exports make the largest contribution to GDP growth on the
middle development level, while research and development expenditure
makes the largest contribution to GDP growth on the high development
level. It is assumed that foreign investments have this function on the low
level of income, when domestic savings are not enough to activate the
economic cycle and put economic capacities into the growth function.
They appear as a supplementary source of development financing. There-
fore, there are two breakpoints on the development path, wherein one
production factor loses its dominance and significance, and another takes
over. The first breakpoint separates low-developed and developing coun-
tries, and the other separates developing and developed countries. The
World Bank marked a GDP per capita level of 1,000 USD as the bounda-
ry between low and middle development. This round figure surely would
not match the conclusions of this Panel Regression analysis, especially
not for each country. The same refers to the boundary between middle
and high development, defined as 12,000 USD of GDP per capita.
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JOIPUHOC ®AKTOPA PA3BOJA ITIPUBPETHOM PACTY
HA PAJIMMUTUM HUBOUMA I'ITI-A —
3AMKA CPEJAILE PABBUJEHOCTH

Mugom TopopoBuh, Munan Kanunosuh
Vuusepsurer y Humry, Exonomcku dakysrer, Hum, Cp6uja

Pe3ume

OBaj paJ aHAIM3UPa M KBAHTHTATUBHO MEPH YTHULAj CTPAHUX JTUPEKTHUX MHBECTHUIIH-
ja, m3B03a poda | yCIlyTa, U H3/IBajara 3a HCTPaXUBamka U pa3Boj Ha pacT OpyTo nomaher
MPOM3BO/IA CPENEhe M BUCOKO Pa3BHjEHHX 3eMasba. 3HA4aj aHAMBHUPAHUX (haKTopa Mema
Ce y 3aBHCHOCTH OJI HHMBOA NPUBPEIHOT pa3Boja 3eMJbe. Ha HIDKMM HHMBOMMa pasBoja
KJBY4UHy YyJIOTY UMajy CTpaHe MupeKTHe mHBecThnuje. thrma ce 06e36ehyje HemocTajyhu
KarmuTan KojuM ce rnokpehe npuspena. Kako 6u ce npeknHyo 3a4apaHu Kpyr CHPOMAILITBA,
3eMJba MOpa Ja pa3BHja U3BO3HO OpjeHTHCAaHEe NpUBpeHe cekTope. OBUM J0J1a3U 10 Cpest-
el HMBOA pa3BrjeHocTH. ONacHOCT Koja MPeTH Ha OBOM HHBOY Pa3BHjEHOCTH jecTe 3aMKa
CpE/IEbE PA3BUjCHOCTH.

TIprMEeHOM MaHeN PerpecHoHOr MoJela MUCIHMTAH je M KBaHTHTATHBHO H3MEpeH
yTHnaj ¢akropa pa3Boja (cTpaHuxX aupekTHuUX uHBecTHiWja — FDI, n3Bo3a poba u
yermyra — XGS, u u3Bajama 3a HCTpakuBama u pa3Boj — R&D) Ha mpuBpemHn pact
3eMalpa rpyme A (pa3BHjeHHX 3eMalba) U rpyne b (cpenme pa3BujeHux 3emasba). ['py-
ny A unne CAJl, Kanana, Benuka bpurtanuja, ®panrycka u Kuna, nok rpymy b unne
PymyHnuja, Byrapcka, Cp6uja, XpBarcka u CeBepHa Makenonuja. CripoBesieHa aHaJH-
3a rokasaina je Ja je JOMUHaHTaH (akTop pa3Boja KOJ rpyrne A n3zaBajame 3a HCTpa-
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JKUBambe M Pa3Boj, TOK je koj rpyne b nommuHanTaH dakTop n3B0o3 poba n ycmyra. 13-
JBajarba 3a UCTPaKMBamba M Pa3Boj MMajy TP U IO IyTa Behu 3Hauaj 3a mpUBpeTHA
pacT BHCOKO Pa3BHjeHHX 3eMajhba y OJHOCY Ha cpelme pasBujeHe 3emusbe. Ca mpyre
CTpaHe, U3B03 poba ¥ ycllyra UMa JiBa IyTa Behn 3Hauaj 3a IPUBPEIHHU PacT Cpelme
Pa3BHjCHUX 3eMajba Y OJHOCY Ha pa3BHjeHE 3eMJbE.

3akJbydak KOjHU € MOXKE JIOHETH jecTe Ja Cy U3Bajama 3a HCTPaKUBAKE H Pa3Boj
KJbYHY 3a pelIaBabe 3aMKe CPebe pa3BujeHocTH. To Jaje CMepHHUIIe KpeaTopuMa eKo-
HOMCKE NOJIMTUKE J]a Ha BpeMe KPEeHY ca yJarambuMma y HayKy U oOpaszoBame. [Tome-
HYTH 3aKJby4aK IOJpXaBajy U TEOpHjCcKa HCTpaKMBama Koja Kaxy Ja KOJ 3eMasba y
Pa3BOjy U3/IBajama 3a UCTPaKHBaba U Pa3BOj [ajy pe3yJITaTe caMo y Jy>KeM IEpHOIY,
TN HE U Y KPaTKOM pOKY. Y KpaTKOM POKY je TEIIKO M3TPaJnuTH KBaJIUTETaH o0pa-
30BHM CHCTEM M erkacHe HaydHe WHCTHTYIHjE, LITO je MPeaycloB e(UKacHOT KO-
pumhema pesyiTara HCTpaXXUBamba y IPUBPEIHOM Pa3BOjy.



