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Determinants of Export Sophistication: An Investigation
for Selected Developed and Developing Countries Using
Second-Generation Panel Data Analyses®

Ibrahim HUSEYNI — Erol CAKMAR™

Abstract

The aim of this paper is to determine potentiatdes that may influence
export sophistication index for both developed aedeloping countries. The
present study calculated export sophistication @altor selected developed and
developing countries using a specific index (EXPMposed by Hausmann,
Hwang and Rodrik (2007). Second-generation pantd daalyses were subse-
guently performed to examine determinants of expophistication index and
whether selected developing countries are ableotoverge to developed coun-
tries. Empirical findings reveal that there existpositive relationship between
export sophistication index and foreign direct istveents, total domestic sav-
ings, educational and research and development (Ré&tpenditures. Particu-
larly, the estimation results of the present staldp indicate that two developing
countries, namely, Malaysia and Romania are abledaverge to developed
countries in terms exporting performance, whereakdy and Bulgaria cannot
achieve to converge to developed countries. Assalttedeveloping countries
should concentrate on improving their export sopbtagion index to converge
to developed countries.
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Introduction

The opinion that foreign trade has an impact engtonomic performance of
the countries dates back to Adam Smith. Smith dttduat the expanding markets
will enable countries to increase their productiord raise their welfare levels
with the held of foreign trade (Smith, 2006). Thawy of globalization that has
been continuing since the 1980s has allowed theatjibade to increase rapidly,
making the integration of world economies possileu et al., 2010). The total
exports of the world, which was 2.3 trillion dolaim 1980, increased by 10
times and reached to 22.9 trillion dollars in 2@World Bank, 2018). This situ-
ation further enhanced the importance of foreigmerfor national economies.
Technological developments that have helped toaedhe costs of foreign
trade, transport and coordination have led to arease in Global Value Chains
(OECD, WTO and WB, 2014). Hence, the productioncpsses are segmented
into different components, and each component 8 being produced in the
countries where the lowest costs are available. Jiosvth of Global Value
Chains enhanced the dependence of economies oro#rhand brought about
specialization in a component or stage of Valuei@hinstead of a complete
sector. Developing countries have been involve@WCs at an increasing pace,
which offer them the opportunity to integrate i@ global economy with low
costs. The companies, which became involved in GMW@&k access to new
technologies and information distribution, havecsalized in both export and
import and increased their productivity. This spézation and productivity
have made great contributions to the economic draftcountries. However,
the earnings of the countries from GVCs are noblaibs. The earnings of the
countries from GVCs vary depending on their spexaébn in the low or high
value-added components of the Global Value Chdie. dountries specializing in
high-value-added components of a GVCs gain highaitp compared to countries
specializing in low-value-added components (OECOMANnd WB, 2014).

In another study focusing on this issue, Hausnetral. stated that the pro-
ducts were not the same in terms of their contidiputo economic growth. The
authors reported that specialization in some produproduct groups contribut-
ed more to economic growth than others. In theystitdwas stated that the
countries that are producing and specializing engtoducts produced and ex-
ported by the developed countries will develop nraggdly in economic terms;
whereas the countries that continue to produceptbducts produced by the
poor countries will remain poor. The authors, wheated an index representing
the rate of similarity to the exports of the dewsld countries in order to test
this situation, determined that this index was a@f® on economic growth
(Hausmann, Hwang and Rodrik, 2007).
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At this point, specializing in products that aoplisticated in value and gen-
erally produced and exported by the developed casnis an important element
for countries to exhibit a good performance in t®iwheconomic growth. How-
ever, in addition to the unchanging elements, aagkhe size and geographical
location of the country, some changeable factoesadso effective to produce
and export sophisticated products. Some of theaageable elements can be
stated as the country’s technology level, humant&@apransportation and com-
munication infrastructure, policies about foreigimedt investments providing
transfer of information and innovation, labor mdrkelicies, competition poli-
cies, investment policies, education policies amdtegic investment policies,
etc. (Vernon, 1992; Krugman, 1979; Posner, 1961CDBENTO and WB, 2014;
Spatafora, Anand and Mishra, 2012).

This study tried to determine the factors affagtihe sophisticated value of
exports in some developed and developing countfes. this purpose, the
EXPY index, whic was created by Hausmann et al.rapdesents the sophisti-
cated value of the exports of the countries, waserdened as the dependent
variable. The effects of foreign direct investmemtsmestic savings, education
expenditures, R&D expenditures, patent humbersoohties and legal rules
index on the dependent variable were examinedddtitian, it also tried to de-
termine how these variables changed accordinge@évelopment status of the
country. As a result of the study, it was deterrditieat foreign direct invest-
ments were a more effective variable in develogiogntries, and R&D expendi-
tures and patent numbers were more effective ieldped countries.

1. Literature Review

The relationship between export and economic drdveis been the primary
subject of interest for economists for many ye&ssearches have been con-
ducted for different periods on many countries ourdry groups. Although
sometimes different results are obtained in thasties, they generally conclude
that exports have an impact on economic growth g&al, 1988; Michaely,
1977; Ekanayake, 1999; Kaya and Huseyni, 2015). fabethat export is an
effective parameter on economic growth also higitigthe factors affecting
exports. Generally in studies focusing on factdfscting exports, variables such
as exchange rate, foreign direct investments ang Gcounterparty countries
have been found to be influential on the exportiiég of countries (Sharma,
2000; Ozer, 2014; Majeed, Ahmad and Khawaja, 2@¥cilar et al., 2014;
Kapkara and Koc, 2016). Especially after 2000sdisgithat indicated the im-
portance of exports not only in terms of quantity &lso in terms of value were
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conducted (Amti and Freund, 2010; Finger and KrgiB79). In these studies,
it was tried to establish indexes to measure tpaistbcated value of exports and
whether these indexes were effective on the ecangmuwth performance of
countries (Lall, Weiss and Zhang, 2006; Lee, 2(MtCann, 2007). In these
studies focusing on the sophisticated value of gxjtovas determined that the
sophisticated value of exports had an effect oret@momic growth of countries.

One of these studies which focued on the sophtisticvalue of export and
drew plenty of attention was carried out by (HausmaHwang and Rodrik,
2007). The authors, who created an index to meakarsophisticated value of
exports called EXPY, determined that the value XPE was effective on GDP
per capita in different country groups such as OEfDntries, High Middle-
-Income Countries and Low-Income Countries. Aftee study of Hausmann,
Hwang and Rodrik (2007), the impact of the EXPY exdon the economic
growth performance of the countries was examineddifferent researchers
for different country groups. In these studiesyé@s determined that the EXPY
index was effective on the economic growth perforoeaof the countries in
general (Vitola and Davidsons, 2008; Lin, Welderalcand Wang 2017,
McCann, 2007).

In addition to the studies examining the impacthaf sophisticated value of
exports on the economic growth performance of thentries, studies examining
the impact of the sophisticated value of exportdheneconomic growth perfor-
mance among different regions of a country were atsxducted. These studies
examined whether the regions that export more stipated products show
better economic growth performance than other regi@illesa, 2013). Espe-
cially in the studies conducted on China’s regiahsyas determined that the
regions that export sophisticated products shoveteebeconomic growth per-
formance compared to other regions (Jarreau ancded2012).

The fact that the sophisticated value of expaais dn impact on the economic
growth performance of the countries ensures tleafabtors affecting the sophis-
ticated value of exports are also at the forefr@me of the studies in this area
was made by Hausmann et al. In this study, theatilaw index calculated by
the World Bank, representing the GDP per capitgufaiion, human capital
and institutional structure, was used as an inddgr@nvariable. As a result of
the study, the GDP per capita and population veesalvere positive and statisti-
cally significant as expected. However, the vagaled for human capital and
the legal rules index used to represent the inistital structure did not show
statistical significance. At this point, the autlstated that not finding the institu-
tional structure significant was an unexpectedasiten (Hausmann, Hwang and
Rodrik, 2007).
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One of the studies examining the factors affectivgquality of exports was
conducted by (Zhu et al., 2010). In the study, tfe innovative products and
processes, the schooling rate of the countyd for the transfer of technology,
foreign direct investments and imports were choagrindependent variables.
Instead of GDP per capita, the area per capitadrcountry was as a variale.
Capital labor ratio was determined to representrémitional factor endowment.
As a result of the study; population, labor capitgio, schooling rate, foreign
direct investment and import variable were foundbéopositive and statistically
significant. The area per capita in the country ¥easd to be negative and sta-
tistically significant. The authors based this &fton on the theory of paradox of
plenty? The legal rules index representing the institulostructure was not
statistically significant. One of the studies faagson the factors that affect the
sophisticated value of exports was conducted bydéfeicael, in 2012. In this
study, the distance from the major trade centeriabie was used different from
the Hausmann et al. and Zhu et al. Four differ@miables were determined in
order to represent institutional qualityds a result of the study, the distance
variable was found negative and statistically digant as expected while the
variables used for the institutional structure weegative and did not have the
expected sign (Weldemicael, 2012).

In the study conducted by Fang, Guoda and Hongy0i14, data of 31 re-
gions of China between 2002 — 2008 were used itsiéaountry data. In this
study, especially the relationship between findndevelopment and export
guality was investigated. Three different variablese used for financial open-
ness such as ,financial ranking of the region“egit structure of the region“
and ,financial efficiency of the region®“. As a réisaf the study, the financial
structure of the region and the credit structurgatédes of the region were found
to be positive and statistically significant (Fa@yoda and Hongyi, 2014). An-
other study using China’s data was conducted byakd Hu in 2015. In this
study, the effect of capital-labor ratio, finandildvelopment rate, foreign direct

2 With reference to the study of Romer (1990), it wasd instead of R&D and education
expenditures.

3 With reference to (Benhabib and Spiegel, 1994 amglu, Simon and Robinson, 2001; Rodrik,
Subramanian and Trebbi, 2004; Ulubasoglu and Ddiagms, 2004), it was stated that the institu-
tional structure and human capital were determgahthe GDP per capita variable and that the use
of these three variables as independent variahlésel same model would cause multiple linear
associations. Therefore, the area per capita amgable was chosen.

4 According to the paradox of plenty theory: In cwigs rich in natural resources, it is argued
that this richness prevents the countries to irserdéeir production skills and to develop their
industries (Auty, 2002).

5 Economic Freedom Index, Security of Property Rightex, Political Control Index and
Administrative Restrictions Index.
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investment, human capital and R&D expenditureshensophisticated value of
China’s exports was investigated. It was determthat China’s R&D spending,

financial development and capital-labor ratio haghasitive and statistically

significant effect on the sophisticated value ofrats exports. However, it was
determined that foreign direct investments hadgatiee effect as an unexpect-
ed situation (Yu and Hu, 2015).

In this study, two different models were used witl data of both developed
and developing countries different from the litarat Hence, it was tried to de-
termine variables whose effect differs on developad developing countries.
Moreover, the variables of domestic savings anchtimaber of patents of coun-
tries, which were not encountered in any study teéfand, were used in the
model.

2. Data Sampling, Methodology and Results

This study considers selected countries underdev@lopment levels, namely
developed and developing countries by taking adcthat export sophistication
is a process and determinants of export sophigiicatay change from earlier to
the later stages of this process. When determithiaegleveloped country group,
the following has been observed: Countries, whieleaunderdeveloped in the
1960s, but increased their sophisticated value dmrtwl960s and 1990s and
entered in today’s developed countries or convetgegtiem, were taken. These
countries were determined as Finland, Hong KongitSKorea, Japan and Sin-
gapore. While determining the developing countrieghe 1960s, the countries
that were again underdeveloped in the 1960s andevkinucture of exports did
not change between 1960 and 1990, but whose smplést value of exports
gradually developed after the 1990s were seledteese countries were chosen
as Brazil, Bulgaria, Malaysia, Romania and Turkey.

In this study, the EXPY index representing thehisticated value of the
exports of the countries was calculated and thigxnwas determined as the
dependent variable.

2.1. The Calculation of PRODY and EXPY Values

The concept of export sophistication has to bessitzally defined as an index
to be utilized in further empirical research. Aatstl earlier, Hausmann et al.
(2007) introduced a specific index that represdhts export sophistication
of countries. However, the determination of the hestcation levels of each
product groups of exports for a country should éeomplished before seeking



487

how much each country is sophisticated in termexpiorts. Particularly, an in-
dex called PRODY should be benefited through theghte of product groups
to be exported on total export basket as the falgwiHausmann, Hwang and
Rodrik, 2007).

|

PRODX - Z I(Xlk / XI) \
n=1 anl()ﬁk / Xi)

(1)

where
X, — the amount of exports for prodikdby countryi,

X, — the total amount of exports by couniry
Y —the amount of per capita income for counmtry

In order to obtain PRODY values for each produoug in a specific year,
the same calculation is repeated for all selectahiries using the amount
of exports and per capita income data during timeesgear. Practically, higher
values of the PRODY index imply that the relevardup is labelled as more
sophisticated. Otherwise, lower values of the ind@an that product group of
exports for a country is moderate. After the nemgssalculations are made for
all product groups, an EXPY index can be definethagollowing.

k
EXPY=Y (% / X) PRODY @)
n=1
where
X, — the amount of exports for prodichby countryi,
X — the total amount of exports by couniry

PRODY, —the PRODY value for produkt

As shown in Equation (2), an EXPY value of a copian be calculated in
a certain year. It can be noticed that once the PR®alues for all product
groups are calculated, EXPY values for a country loa easily drawn for the
sample period. As well as the interpretation oROPY value, higher values of
the EXPY index imply that exports performance @& dountry is more sophisti-
cated and otherwise, lower values of the index nteahproduct group of ex-
ports for a country is moderate. From Equationi¢2)an also be concluded that
countries which tend to export products with high&ODY values will also
have higher EXPY values confirming that their exp@re more sophisticated.

In this paper, PRODY values of 717 product groénasn 1033 product
groups were calculated by utilizing the data frotanSard International Trade
Classification (SITC) Revision 3 (Rev3) Level 4eafimining, agriculture and
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farming groups were excluded due to very specifodpct groups that may pro-
duce biased results. After PRODY values for 20@®62and 2007 were calcu-
lated for each product group following a three-yealculation by Hausmann,

Hwang and Rodrik (2007). Thus specific EXPY valuese obtained by taking

the mean of PRODY values for all three years. Taldammarizes some PRODY
values drawn from all product groups being utilizAd seen Table 1, technology
intensive products, of which developed countriasailg export, have generally
higher values of PRODY, whereas labour intensivapcts, of which develop-

ing countries usually export, have lower valuedPBODY. This circumstance

designates that PRODY index succeeds to reflecthghé¢he specific product is

sophisticated or not.

Table 1
Summary of PRODY Values for Some Product Groups fron the Sample
Rank Product group PRODY value
1 Parts of firearms, pieces 53.395
2 Compounds with carboxamide gro 49.80¢
3 Substances suitable for weaving, hoses, gamyeolumns, etc. 48.807
4 Hormones, derivatives; hormone replacementists 44.403
5 Parts of machinery, mechanical devices, other 41.002
713 Flying oils, resinoids, terpene by-products 2.054
714 Untreated tin 1.963
715 Weaving and yarns from jute-plant inner shell 1238
716 Prepared skin of sheep and lambs (without wool) 1.098
717 Prepared skin of goats and kids (without wool) 778

Source:United Nations (2018).

After the calculation of PRODY indexes for eachdarct group, EXPY values
of selected countries were subsequently calculaiedhe year 2013. Table 2
presents EXPY values for some countries drawn fedhil35 countries. As
shown in Table 2, high-income countries are mdkelyi to have higher values
of EXPY, whereas most developing countries thaeHalour intensive produc-
tion and export structure are more likely have lowadues of EXPY. This evi-
dence addresses that EXPY value is capable ofctiefteexport sophistication
of countries.

In order to illustrate the efficiency and to gudee whether or not EXPY
value is associated with the levels of developnfienselected countries, Figu-
re 1 depicts the distribution of both EXPY and Gud? capita values of selected
countries in 2013 by taking their natural logarithms illustrated in Figure 1,
there exists a relatively high relationship betw&&dP per capita and export
sophistication values in 2013. In fact, it can biially concluded that EXPY
value of countries is associated with their ecomaognowth performance.
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Table 2
Summary of EXPY Values for Some Countries from theSsample
Rank Country EXPY value Rank Country EXPY value
1 Qatar 39.192 116 Pakistan 8.788
2 Switzerland 34.350 117 Tanzania 8.753
3 Luxembourg 33.262 118 Cambodia 8.441
4 Rep. of Ireland 32.965 119 Madagascar 8.201
6 Finland 27.505 120 Cape Verde 8.187
7 Singapore 26.308 121 Guana 7.607
8 Sweden 25.575 122 Kiribati 6.395
10 Japan 25.291 123 Mauritania 6.296
11 Belgium 25.116 124 Zimbabwe 6.202
12 Germany 25.109 127 Ethiopia 5.691
13 Denmark 24.880 128 Burkina Faso 5.280
14 England 24.588 129 Burundi 4.843
15 Austria 24.539 130 Sao Tome and Pr. 4.616
16 Australia 24.401 133 Central Afr. Rep. 3.760
17 France 24.305 134 Malawi 3.727
18 United States 23.939 135 Afghanistan 1.034

Source:United Nations (2018).

Figure 1

The Distribution of EXPY and GDP per capita in 2013
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Source:Hiseyni (2015).

As explained in detail earlier, the PRODY index éach product group has
to be principally calculated before a transitiorEXPY index of developed and
developing countries. In order to avoid a poterdighraisal on PRODY values
due to an increase based on national income oftedle€ountries instead of ac-
tual increases on the quality, PRODY values weteutated for 717 product
groups and three consecutive years (2005, 20062@@d) using manufacturing
industry exports data of 142 countries following SIRev.3 classification. Later,
products that one country makes more than 50% ibotibh were excluded
from the final estimated model to avoid potentialidtion and PRODY values
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were re-calculated by taking the mean of three exuitve years. Using these
PRODY values, the EXPY values were calculated betwide sample period
1996 — 2013. The dependent variable of this study the EXPY values of se-
lected countries. Besides, the explanatory var&alrieolve the amount of total
domestic savings (SAV), the ratio of total eduaaioexpenditures to the
amount of GDP (EDU), the amount of foreign direstdstments (FDI), the ratio
of R&D expenditures to the amount of GDP (RRD), tago of the number of
patents to the amount of GDP (PAT), and the rufelaw index (LAW). The
ratio of R&D expenditures to the amount of GDP &né ratio of the number
of patents to the amount of GDP have been inclinl¢lte final estimated model
as a proxy of innovation and innovative procesSasilarly, rules of law index
has been included in the model as a proxy of uistital structure. As far as
is known, no empirical studies has been used thbatestic savings and the
number of patents in the existing literature whachs originality to the present
study.

2.2. Methodology

After all necessary calculations, panel data mnodare performed to deter-
mine factors affecting EXPY values of selected ttgyed and developing coun-
tries. In panel data models, series should bedestether or not there exists
a cross-section dependency to determine which sbstsld be used for the sta-
tionary level of variables. For first-generationtuoot tests give reliable results
if there is no cross-section dependency amongssefiest-generation unit root
tests can be classified by the behaviour of cressems of the panel. Some panel
unit root tests (Hadri, 2000; Levin, Lin and Ch002; Breitung, 2005) assume
that cross-sections are homogeneous, whereasuottieoot tests (Maddala and
Wu, 1999; Im, Pesaran and Shin, 2003) assume tbas-sectional units are
heterogeneous. However, when there exists a cext®is dependency among
series, first-generation unit root tests do notvige reliable evidence. In such
a circumstance, second-generation panel unit ests {Taylor and Sarno, 1998;
Breuer, Mc Nown and Wallace, 2002; Pesaran, 20@dyithnd Kurozomi, 2012)
that allow cross-dependency among series can lgk rs¢his study, CD LM1
test was performed to explore cross-dependency guwvamables. CD LM1 test
gives reliable evidence for the condition ©f N. Similarly, cross-section de-
pendency among fitted models were tested usingssatju_M test proposed by
Pesaran (2007) and their results will be presealigty with the estimated model
output for brevity (Breusch and Pagan, 1980; Pes&@04; Pesaran, Ullah and
Yamagata, 2008; Goécer, 2013). As a result of CDItéAt, it was found that some
variables contained CSD while others did not.
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Variables that doesnt contains cross-section dkgrery were examined using
one of first-generation test Levin, Lin and Chu (2P panel unit root test.
A second-generation unit root test Cross-Sectighaimented Dickey Fuller
(CADF) was performed to examine stationary levelvafiables that include
cross-section dependency. Pesaran (2007) CADRamtittest gives significant
evidence for both conditions &f > T andN < T. In Pesaran (2007) CADF unit
root test, a CADF test statistic is initially calated. Later, Cross-Sectionally
Augmented IPS (CIPS) test statistic is calculateat provides information the
stationary condition of the whole panel by takingams of CADF test statistics.
CIPS test statistics are compared to critical tafalleies calculated in Pesaran
(2007) by Monte Carlo simulations. When CIPS téstigtic is more than critical
table value, the variable is assumed to be statjaraong the whole panel. The
stationary conditions of stationary series obtaihgdCADF unit root test were
tested utilizing Hadri-Kuruzomi (HK) unit root testThe HK test produces two
test statistics with respect to calculation of keegn variances labelled as Z&
and ZA*. When both time and unit dimensions of the daiagatilized were
considered, ZK' was found as the appropriate test statistic toptesent data.
Therefore, only the results of ZAtest statistic was presented for brevity.

When a panel data model involving series, whiehsaationary at their first-
-differences is considered, the operation of cakmg first-differences not only
provides to eliminate the impact of temporary sisobking exposed in earlier
periods but also avoids possible long-term relatigm among series. Therefore,
a regression model with stationary variables at-far higher-differences lacks
to reflect long-term relationships among seriessuoh a circumstance, it is pro-
posed that a stationary combination of series negsted even if series are
not stationary. In that sense, a cointegrationyaiglis performed to determine
the relevant combination (Tari, 2011). Whilst cegration tests that do not take
cross-section dependency (Johansen, 1988; Kao; P@@®oni, 1999) are widely
performed for panel data analysis, if there exetsross-section dependency
among series, these cointegration tests do notigeaw reliable evidence. In
such a circumstance, the use of second-generatiogl pointegration tests that
allow cross-section dependency among series (Westeand Edgerton, 2007;
Westerlund, 2008) is alternatively considered. His tstudy, the cross-section
dependency situation of estimated model was tdsfeasing adjusted LM test
and the results of the test confirmed that ther@isross-section dependency in
models. Thus, one of first-generation tests incigddohansen (1988), Kao
(1999), and Pedroni (1999) can be easily appliedetermine variables used in
model are co-integrete or not. Since Johansen j1€&@8ategration test allows
endogeneity among variables among other cointegrdésts, Johansen-Fisher
cointegration test was performed to seek cointedreglationships.
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As all three estimated models were found as coiated, the long-term pa-
rameters were estimated using Fully Modified Ordiriseast Squares (FMOLS)
estimators. FMOLS estimators provides to eliminptgential deviations on
parameters since they adjust autocorrelation anerdseedasticity issues for
normal fixed effects.

After long-term parameters were estimated, eroorection model was estab-
lished in order to test whether the effect of arsteym shock disappeared in the
long-term. In the error correction model, errordanfg-term parameters estimated
with FMOLS are included in the model as a new \@eawith a delay. If the
parameter of this variable is negative, statidiicaignificant and smaller than
one, this means that the error correction mechaigsmorking. Such a situation
means that the effects of short-term shocks a@ded in the long-term, that is,
the variables used are effective on the long-tezpeddent variable.

2.3. Results

In the study, firstly the series were examinedchwite help of CDLM1 test
whether they included Cross Sectional Dependeruy,tlae results were given
in Table 3.

Table 3
CD LM1 Cross-dependency Test Results

Variable CD LM1 (Developed countries) CD LM1 (Devebping countries)
Test Statistic Probability Test Statistic Probatyili
INEXPY 106.035 (0.001) 13.768 (0.1840)
INSAV 39.263 (0.00%) 13.072 (0.2200)
InFDI 29.704 (0.013) 25.732 (0.0040)
InEDU 12.635 (0.631) 21.178 (0.0200)
InPAT 15.213 (0.436) 11.098 (0.3500)
INRRD 20.841 (0.142) 25.383 (0.00%0)

Note:” denotes that there exists a cross-section depepdsiatural logarithms of variables are used.

Source:Authors’ own calculations.

As shown in Table 3, some variables contain csestion dependency while
others don't. Variables that doesnt contains ceestion dependency were ex-
amined using one of first-generation test Levim Ahd Chu (2002) panel unit
root test. The resul of Levin, Lin and Chu paneit uoot test is shown in the
Table 4.

Table 4 presents Levin, Lin and Chu (2002) unit test results and it indi-
cates that none of variables was stationary at tbeels, but stationary at first-
-difference. Variables contain cross section depaog were examined with the
help of CADF unit root test, and the results wakegin Table 5.
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Table 4
Levin, Lin and Chu (2002) Unit Root Test Results
Country Group Variables Level First-difference
Statistic value |  Statistic valug Statistic valde Probability
Developed INEXPY —0.14356 0.4429 -3.72973 0.0001
INSAV 0.82573 0.7955 —4.89728] 0.0000
InPAT 0.7135 0.762¢ —10.465( 0.762¢
Developing InEDU —-0.41115 0.3405 —6.41031 0.0000
INRRD —1.25378 0.1050 —5.49909 0.0000
INPAT 0.75043 0.7735 —4.64874 0.0000

Source:Authors’ own calculations.

Table 5
CADF Unit Root Test Results
Country Group Variables CIPS test statistics CIPS Critical
Level First-difference L T Table value (0.05)
Developed INEXPY -2.67 —4.47* 3 1 -2.74
Country InSAV -191 —2.75* 3 1 -2.74
InFDI -1.8¢€ -3.67* 2 1 -2.74
Developing InEDU -2.19 -3.07* 1 0 -2.21
Country InFDI —-0.59 3.06* 1 1 -2.74
INRRD -2.35 -3.80* 4 1 —2.74

Note: Natural logarithms of variables are used. * dentie variable is stationary; L denotes the le¥é¢dgs;
if T =1, then it means there exists a trend, # U, it means there is no trend.

Source:Authors’ own calculations.

Table 5 gives the output of CADF unit root tegts.seen in Table 5, none
of variables that include cross-section dependevary stationary at their levels,
but stationary at first-difference. The stationapnditions of stationary series
obtained by CADF unit root test were tested utiigHadri-Kuruzomi (HK) unit
root tests, as presented in Table 6.

Table 6
Hadri-Kurozumi Unit Root Test Results
County group Variables HK test statistic
ZALA
Level First-difference

Developed INEXPY 3.52 1.59*
countries INSAV 13.14 -0.95*

InFDI 10.1(C 0.13*
Developing InEDU 74.128 0.336*
countries InFDI 89.544 -1.630*

INRRD 48.895 0.624*

Note:* denotes the variable is stationary.
Source:Authors’ own calculations.
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Table 6 reveals that none of the variables weundoas stationary at their
levels, but they were stationary at first-differeacConsequently, both unit root
tests for cross-dependent variables designated/dhiables were stationary at their
first differences that implies they were [(I) vélies. After determining that all the
variables used in the study were stationary irfiteiedifferences, the co-integration
of the models used was examined with the help lo&dsen-Fisher co-integration
test, and the results were given in Table 7 andeT@bTable 7 introduces the
results of Johansen-Fisher cointegration testdlmcsed developed countries.

Table 7
Cointegration Test Results for Selected Developedo@ntries
Model 1: LNEXPY, LNEDU, LNFDI, LNSAV, LNPAT
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 280.( 0.000( 216.( 0.000(
At most 1 177.6 0.0000 130.3 0.0000
At most 2 71.52 0.0000 44.66 0.0000
At most 3 42.18 0.0000 23.68 0.0224
Model 2: LNEXPY, LNEDU, LNFDI, LNSAV, LNRRD
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 271.¢ 0.000( 203.1 0.000(
At most 1 155.0 0.0000 112.3 0.0000
At most 2 60.89 0.0000 35.62 0.0004
At most 3 38.94 0.0001 22.46 0.0327
Model 3: LNEXPY, LNDYY, LNTAS, LNLAW
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 110.9( 0.000( 85.6¢ 0.000(
At most 1 44.73 0.0000 23.97 0.0205
At most 2 32.97 0.0010 22.14 0.0360
At most 3 30.96 0.0020 30.96 0.0020

Source:Authors’ own calculations.

As shown in Table 7, the null hypothesis thatestgthere is no cointegration
on estimated models”, was rejected for both JohahRssher tests for selected
developed countries since all probability valuesealess than 0.05 significance
level. This implies that there exists a cointegmatielationship among variables
for the fitted models. The same procedure can bbeajpto variables for selected
developing countries. Table 8 presents JohansdwiFtintegration test results
for developing countries. As seen in Table 8, tbecame has confirmed that
there exists a cointegration relation among sdaeselected developing coun-
try-group since the null hypothesis was rejectedesall probability values were
less than 0.05 significance level. Table 9 prestmsoutcome of fitted models
using FMOLS estimators and adjusted LM tests.
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Table 8
Cointegration Test Results for Selected Developingountries
Model 4: LNEXPY, LNEDU, LNFDI, LNSAV, LNPAT
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 237.2 0.000( 180.¢ 0.000(
At most 1 142.% 0.000( 89.8¢ 0.000(
At most 2 71.7(C 0.000( 46.5¢ 0.000(
At most 3 37.2¢ 0.000: 24.4F 0.006¢
Model 5: LNEXP, LNEDU, LNFDI, LNSAV, LNRRD
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 226.5 0.000( 146.% 0.000(
At most 1 125.2 0.000( 65.0( 0.000(
At most 2 75.6¢ 0.000( 41.1( 0.000(
At most 3 48.9:2 0.000( 36.81 0.000:
Model 6: LNEXPY, LNFDI, LNSAV, LNLAW
Fisher test statistic Fisher test statistic
(Trace test) Probability (Max-Eigenvalue) Probatyili
No root 93.4: 0.000( 50.3:2 0.000(
At most 1 53.7(C 0.000( 30.2¢ 0.000¢
At most 2 34.0¢ 0.000: 22.1: 0.014¢
At most 3 33.2¢ 0.000: 33.2¢ 0.000:

Source:Authors’ own calculations.

Table 9

Full Modified Ordinary Least Square Test Results fo Selected Developed
and Developing Countries

Developed countries Developing countries
| Il 1} v Y, VI
LNFDI 0.081* 0.212* 0.027* 0.133* 0.032* 0.008*
(0.023) (0.003) (0.007) (0.008) (0.007) (0.004)
LNSAV 0.982* 1.446* 0.082* 1.516* 0.091* -0.24*
(0.109) (0.003) (0.047) (0.008) (0.038) (0.003)
LNEDU 0.642* 1.573* -0.14* 0.052* 0.161* 0.61*
(0.173) (0.001) (0.05) (0.005) (0.047) (0.004)
LNPAT 0.451* 0.385*
(0.053) (0.012)
LNRRD 0.088* 0.026
(0.005) (0.669)
LNLAW 0.11* 1.04*
(0.04) (0.002)
ADJ_LM 1.08 1.31 0.56 -0.3 1.76 2.00
0.14 0.10 0.7 0.62 0.04 0.02

Note:* denotes that parameters are statistically sigaifi at 0.05 significance levélgenotes that there is no
cross-section dependency on the model at 0.01fisigmée level. Values in parentheses are standestse

Source:Authors’ own calculations.

As Table 9 indicates, no cross-dependency was\@zs@among none of fitted
models for both developed and developing countriés respect to adjusted LM
results. Additionally, since series were found @istegrated, FMOLS estimators
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were utilized for model estimation. As shown in [eaB where long-term pa-

rameters are given, foreign direct investments, kit savings and education
expenditures are positive and statistically sigaifit in both developed and de-
veloping countries. Patant variable was also p@s#ind statistically significant

in both groups. However, while the R&D expendituegiable was found to be

positive and statistically significant in developeduntries, it was not found

statistically significant in developing countri@e rule of law index which had

no expected sign in many previous studies was feari positive and statisti-

cally significant with the use of an appropriatéreator as FMOLS.

Earlier research in the existing literature assuthat the impact of independ-
ent variables on export sophistication does nohgealuring development pro-
cess. On the contrary, the present study consilderdevelopment as a changing
process, more precisely, the impact of the amotifdreign direct investments
may be relatively respectable in the earlier stagfedevelopment. Besides, the
parameter of the amount of foreign direct investtmiemay decrease in numbers
when the level of development increases. Thusptbey variables of innovation
and innovative processes might have been considerbdve a more dramatic
impact on making a more sophisticated exportingafoountry in the higher levels
of development. For that purpose, selected cognivere classified as developed
and developing countries, the impact of the amo@ifdreign direct investments
were expected to be relatively higher for develgpoountries that developed
counterparts. However, the impact of the proxyatads of innovation and in-
novative processes was expected to be comparahiger for developed coun-
tries than developing countries. When the resdltsoth Model | and IV were
simultaneously examined in Table 9, one can arbaée the impact of foreign
direct investments on export sophistication istieddy higher for selected de-
veloping countries than selected developed cowntffiable 9 also gives valuable
information that R&D expenditures and the numbepatents have higher pa-
rameters in numbers for selected developed cosritran developing countries.

After long-term parameters were estimated in thdys error correction model
was established. In the error correction model etiner series obtained from the
model installed with FMOLS is included in the modsl a new variable (ECM
(-1)) with a delay. That the parameter of this alale is negative and statistically
significant means that the effect of the shocksiter in the short-term will dis-
appear in the long-term. This situation also intdisahat the independent varia-
bles used in the model are effective on the dependeiable in the long-term.
Whether the variables are effective in the sharmitis decided according to the
parameters of the variables. In this study, thatiels among variables both in
the short- and long-term were examined using Bbamection Model and the
results were presented in Table 10.
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Table 10
Results of Error-Correction Model

Developed countries Developing countries
| 1] 1 v \% VI
LNFDI 0.021 [-] 0.024 [-] 0.011 [1] 0.027 [1] 0.021 [1] 0.034 [1]
(0.012)* (0.012)* (0.013) (0.013)* (0.011)* (0.013)*
LNSAV 0.044 [2] 0.026 [2] 0.044 [4] 0.019 [1] 0.005 [1] 0.038 [2]
(0.041) (0.043) (0.047) (0.031) (0.028)* (0.046)
LNEDU 0.080 [3] 0.094 [3] 0.034[2]
(0.044)* (0.045)* (0.034)
LNPAT 0.037 [-] 0.004 [1]
(0.018)* (0.015)
LNRRD 0.004 [1] 0.084 [-]
(0.039) (0.037)*
LNLAW 0.019 [2] 0.15 [6]
(0.029) (0.03)*
ECM(-1) -0.259 -0.241 -0.200 —-0.291 -0.278 -0.21
(0.077)* (0.079)* (0.084)* (0.080)* (0.071)* (0.08)*
R? 0.17 0.12 0.06 0.18 0.18 0.38

Note: * denotes that the parameter is statistically igamt; values in parentheses are standard erfattseo
relevant parameters; values in square bracketselémolength of lag.

Source:Authors’ own calculations.

As shown in Table 10, the ECM (-1) parameter wegative and statistically
significant in all models. In this case it mearattfior example in the first model,
the FDI, SAV, EDU and PAT variables all togethewda significant effect on
the EXPY variable in the long-term. That the ECM)(parameter used in the
first model is —0.259, means that the effect ohack generated in this model
will disappear by 25% each period. This indicatest the effect of the shock
will be lost in an average of four periods. Othexd®ls can be interpreted in the
same way.

In the table, it is seen that FDI variable isistaally significant in almost all
models but the saving and education variables atrsignificant in general. This
is an expected result since these parameters egpithe short-term effect. Since
foreign direct investments export after they makeestments in the country they
come to, the high-value-added products they exgitett the sophisticated value
of this country’s exports. Therefore, it is expéecthat the parameters of FDIs
will be statistically significant. However, the mease in domestic savings and
education expenditures does not affect the sophatstil value of the country’s
exports in the short-term. Increasing educationeegfiures of a country im-
proves human capital after 10 years in the best-sasnario. The improvement
of the human capital affects the production andoexip be more sophisticated
5 — 10 years after this date. Therefore, this Wégigs not expected to be effective
in the short-term and to be statistically significarhe same can be said for do-
mestic savings. The increase in domestic savings dot lead to an immediate



498

recovery of the country’s financial situation. Hoxge, the increase in savings
helps decreasing interest rates, increasing inwegsrand allow more sophisti-
cated exports by strengthening the country’s fir@rstructure in the long-term.
These parameters, which did not appear to be effent the short-term, were
determined to be effective in the long-term witk #MOLS estimator given in
Table 9. That the ECM (1) parameter given in Tdlflas negative and statisti-
cally significant supports FMOLS results.

This study also investigates whether or not setedeveloping countries can
converge to developed countries in regard to thgirent export sophistication
numerically during the sample period 1996 — 2018midy variables were in-
cluded in the estimated models to examine the agewnee potential of develop-
ing countries. The models were estimated using @&8nators and Table 11
presents estimation results.

Table 11
The Convergence Potential for Developing Countries
[ I Il Y Y

LNSAV 0.288* 0.290* 0.105* 0.276* 0.260*

(0.000) (0.000) (0.015) (0.000) (0.000)
LNEDU -0.052 0.158* 0.139* 0.159* 0.192*

(0.379) (0.000) (0.000) (0.001) (0.000)
LNFDI 0.042* 0.027* 0.035* 0.028* 0.0224*

(0.000) (0.000) (0.000) (0.000) (0.004)
LNRRD 0.086* 0.093* 0.059* 0.060* 0.060*

(0.001) (0.002) (0.025) (0.063) (0.036)
Turkey —0.060*

(0.000)
Romania 0.0246*

(0.01)
Malaysia 0.083*
(0.000)
Brazil 0.004
(0.781)
Bulgaria -0.019*
(0.067)

Source:Authors’ own calculations.

As shown in Table 11, dummy variables for Turkag 8ulgaria were statis-
tically significant with a negative sign implyingét both countries are not able
to converge to developed countries within theirentr exporting performance
during the sample period. On the contrary, dummyabées for Romania and
Malaysia were also statistically significant witlpasitive sign which means that
both countries converge to developed countriesenmg of their export sophisti-
cation success. Finally, though the dummy variéni@razil has a positive sign,
it was not found as statistically significant tantion their convergence.
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Conclusions

In recent years, many studies have been condtitétduggest the sophisti-
cated value of production and exports to be a waportant element for the
economic growth of countries. In these studiesais stated that the contribution
of exports of each product to economic growth watstine same. It is suggested
that countries producing and exporting more sojaitedd products will exhibit
better growth performance than others. However,stinglies focusing on the
factors affecting the sophisticated value of expoemained limited. In order to
contribute to this deficiency in the literaturejstistudy tries to determine the
factors affecting the countries’ sophisticated eaté exports for both developed
and developing countries separately.

As a result of the study, it was determined thatifjn direct investment was
one of the important determinants of the sophistttaalue of exports as in the
studies of Hausmann, Hwang and Rodrik (2007), Zhal.g(2010) and Welde-
micael (2012). Since foreign direct investmentscekpheir products produced
in the countries of investment to other countribsy contribute to the sophisti-
cated value of the exports of these countries énstiort-term. In addition, FDIs
provide transfer of technology and information fraeveloped countries to de-
veloping countries in the long-term and contribittehe sophisticated value of
their production and exports. At this point, esplgi developing countries
should implement policies that encourage foreigaaliinvestments to increase
the sophisticated value of their exports and toveage to developed countries.
Another result of the study is that foreign direatestments in developing coun-
tries and R&D expenditures are more effective imettgped countries. This re-
sult suggests that developing countries should gieee importance to R&D
expenditures in the later stages of developmentder to ensure the continuity
of the sophisticated value of their exports whietpioved thanks to foreign di-
rect investments.

In the study, it was determined that educatioxpleaditures were positive
and statistically significant on the sophisticatedue of exports. The same vari-
able was not found statistically significant in tstedy of Weldemicael (2012).
This different result is thought to result from tbgtimator used. While the OLS
estimator was used in the study of Weldemicael Z20ih this study FMOLS
estimator was used because the model was deteritangel co-integrated. The
education expenditure contributes to the incredshkeocountry’s human capital
and allows the development of production proceasésrise of the added value
of the products produced. This situation contribute the structural transfor-
mation of the country’s production and, accordinghe sophisticated value of
its exports.
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However, the effects of education expenditureghencountry’s production
and exports will appear in the long-term. This @adés that countries should
give great importance to education expenditures itience in order to in-
crease the sophisticated value of their producmhexports.

No studies have been encountered that have pasdyiased the domestic
savings variable which was used in this study aoehd positive and statistically
significant on the sophisticated value of exporftse increase in the savings of
countries allows the country to increase its finaindepth and to decrease inter-
est rates. The increase in the country’s investsndoe to the falling interest
rates contributes to the development of the colspyoduction structure and
the sophisticated value of its exports. At thisnpothat the decision-makers
encourage elements such as individual pensionsite dome of their income
into savings will contribute to the developmentlaé country.

Many of earlier research has generally considénatinstitutional structure
may have a positive impact on export sophisticaind moreover many proxy
variables of institutional structure were utilizedestimated models.

However, earlier empirical evidence suggests thatcorresponding proxy
variable unexpectedly has a negative sign or it madound as statistically sig-
nificant. In this study, the proxy variable thatyrexplain institutional structure
was considered as the rules of law index and ig@aghon export sophistication
of selected developed and developing countries exasnined. The empirical
evidence gathered from estimated models using FM&ititators indicates that
there exists a statistically significant positivesaciation between the rules of
law and export sophistication of both selected gl and developing coun-
tries. It can easily be said that the developmeut spread of property rights,
legal rules and contractual practices in a couh&tye an impact on economic
growth. The development of the institutional stumetis another advantage ex-
pected to facilitate technology transfer througheiign direct investments. It
would not be wrong to expect foreign investors &willing to invest in the
countries where the institutional structure is deped, and on the contrary to
act more abstained in terms of taking risk in cdeastwhere the institutional
structure is not developed.

It is also examined whether the sophisticatedeshbf the exports of the de-
veloping countries examined in this study will cerye to those of developed
countries if they continue in this way. At the esfdhe study, it was determined
that Malaysia and Romania converged to developedtdes. And, it is deter-
mined that Turkey and Bulgaria need to further ttgvéhe sophisticated value
of their exports in order to converge to the depetb countries. Although the
dummy variable created for Brazil is positive, mmmenents can be made since it
is not found statistically significant.
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