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Abstract

Foreign direct investment (FDI), research and development (R&D) expenditures and the number of patent applications are closely related and critical
factors in enhancing countries' technological development and innovation capacities. While FDI supports R&D activities by providing financial
resources, these activities pave the way for the emergence of innovative products and technologies. The number of patent applications is an important
measure for the commercialization and protection of these innovations. The main aim of this study is to examine the impact of FDI on exports of high-
tech products through the mediating roles of R&D expenditures and the number of patent applications by using the data of 44 developed and developing
countries for the period 2010-2023. In this context, a model proposal is presented and path analysis is performed with Structural Equation Modeling
(SEM) to examine the direct and indirect effects between variables. The results of the path analysis show that FDI has a positive and significant direct
effect on high-tech exports. In addition, indirect effect findings reveal that R&D expenditures and the number of patent applications mediate the
relationship between FDI and high-tech exports.
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Dogrudan Yabanca Yatirimlarin Yiiksek Teknoloji Thracat1 Uzerindeki Etkisi: Ar-Ge ve Patentlerin
Aracilik Rolleri ile Bir Inceleme

Oz

Dogrudan yabanci yatirimlar (DYY), arastirma ve gelistirme (Ar-Ge) harcamalart ve patent basvurularmin sayisi, iilkelerin teknolojik gelisme ve
inovasyon kapasitelerinin artirilmasinda birbirleriyle yakindan iligkili ve kritik faktorlerdir. Dogrudan yabanci yatirimlar finansal kaynak saglayarak
Ar-Ge faaliyetlerini desteklerken, bu faaliyetler yenilik¢i iiriin ve teknolojilerin ortaya ¢ikmasinin dniinii agmaktadir. Patent bagvurularinin sayisi, bu
yeniliklerin ticarilestirilmesi ve korunmasi igin dnemli bir 6l¢iittiir. Bu ¢aligmanin temel amaci, 2010-2023 donemi i¢in 44 gelismis ve geligmekte olan
iilkenin verileri kullanilarak, DYY nin yiiksek teknoloji {irlin ihracati {izerindeki etkisinin, Ar-Ge harcamalar1 ve patent bagvuru sayisinin aracilik
rolleri yoluyla incelenmesidir. Bu baglamda, degiskenler arasindaki dogrudan ve dolayli etkileri incelemek amaciyla bir model 6nerisi sunulmakta ve
Yapisal Esitlik Modellemesi (YEM) ile yol analizi ger¢eklestirilmektedir. Gergeklestirilen yol analizi sonuglari, DYY nin yiiksek teknoloji ihracati

iizerinde pozitif ve anlaml1 bir dogrudan etkisi oldugunu gostermektedir. Ayrica, dolayli etki bulgulari, Ar-Ge harcamalar1 ve patent basvuru sayisinin,
DYY ile yiiksek teknoloji ihracati arasindaki iliskiye aracilik ettigini ortaya koymaktadir.

Anahtar Kelimeler: Dogrudan Yabanci Yatirim, Ar-Ge, Patent, Yiiksek Teknolojili Uriin Ihracan, Yapisal Esitlik Modellemesi
Jel Kodu: B17, C30, F63, O30

1 This study was partially presented at the 4th International Symposium of Scientific Research and Innovative Studies on March 13-16, 2024, and published online as a
short abstract.

2 Dr. Ogr. Uyesi, Cag Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, Uluslararas: Finans ve Bankacilik Béliimii, Mersin, Tiirkiye. E-Mail: edakayhan@cag.edu.tr
Orcid no: 0000-0001-5033-5579

8 Sorumlu Yazar/Corresponding Author: Dr. Ogr. Uyesi, Cag Universitesi, Meslek Yiiksekokulu, Dis Ticaret Boliimii, Mersin, Tiirkiye. E-Mail:
suzanoguz@cag.edu.tr Orcid no: 0000-0003-4876-3173

Atif/Citation: Kayhan, E., Oguz, S. (2025), The Impact of Foreign Direct Investment on High Technology Exports: An Investigation with The Mediating Roles of R&D
and Patents, Kastamonu Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 27/2, s. 481-498.



| KUiiBF DERGI, 27(2), 2025 |
The Impact of Foreign Direct Investment on High Technology Exports: An Investigation with The Mediating Roles of R&D and Patents

INTRODUCTION

With globalization, technological developments and liberalization throughout the world have enabled an increase in foreign
direct investment (FDI) and exports of high-tech products, which has allowed countries to gain an advantageous position
in terms of economic growth and to gain competitive advantage on the international platform (Ozmerdivanli & Akgiin,
2024:41). In parallel with this, countries have sought permanent solutions to ensure sustainability in their growth processes
and have concluded that high-tech production will contribute to sustainable growth. At this point, expenditures on R&D
activities make significant contributions to the development processes and foreign trade volumes of countries (Boz et al.,
2019:1113). In the world economy, where countries that produce technology have become the leaders, R&D has become
an inevitable growth factor. Countries have had to turn to technology to gain superiority in the international market, and the
importance they attach to R&D activities has gradually increased (Yaman et al., 2020:194). Therefore, exporting and
producing high-tech goods are essential for nations to obtain and maintain a competitive edge. Foreign investments help
spread technological innovations more quickly, even though they also promote international cooperation by providing
funding for R&D initiatives. Patents and products created through creative R&D efforts support the export of high-tech
goods. Countries can gain a larger position in global markets by becoming more competitive in the technological field

through an increase in innovative studies and patent applications.

Differences in income and economic growth between countries are based on technology, A skilled labor force, natural
resources, and economic-political stability. In order to close these gaps, countries allocate resources to education, encourage
foreign investments including technology transfer, support R&D, and search for new natural resources (Kilic et al.,
2014:116). In the context of the global economy, FDI is recognized as an important tool for countries to achieve their growth
and development goals. FDI not only provides capital to host countries but also technology, management, production
techniques, employment opportunities, and channels of access to world markets. In order to benefit from the economic and
technological contributions of FDI, host countries create favorable bureaucratic and economic environments and offer
various incentives to attract investments (Belke & Ozturgut, 2020:13; Seker & Sentiirk, 2022:414). The qualified labor
force available in countries attracting FDI increases technology transfer, which in turn reduces the cost of technology.
Reduced costs enable firms to increase their R&D activities and produce their own technologies (Branstetter, 2000:9). In
addition to providing financial support to host countries, FDI also transfers knowledge on technology and management
expertise (Erdal & Goger, 2015:750). In countries with high levels of FDI in the long run, the likelihood of realizing high-
tech production and R&D-oriented targets increases, and the realization of these targets accelerates technological
developments. Thus, countries can use the technology transfer provided by FDI in the production of high-tech products
(Cestepe et al., 2022:3). With this technology transfer, exports of high-tech products increase. The high-tech product
production capacity of a country is measured by the ratio of high-tech products exported in international markets. Countries
with technologically advanced companies achieve regular growth with sustainability in the export sector (Karahan,
2022:75).

The production of high-tech products is of great importance to ensure global competitive advantage. High-technology
production means producing products with high added value and high returns (Erding & Aydinbas, 2020:498). One way to

attract FDI is to focus on R&D investments and technological innovations (Capik, 2019:83). Today, developed countries
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are the leaders in high-tech exports. Sectors that fall within the scope of high technology include sectors such as automotive,
energy, textiles, telecommunications, informatics, defense, electronics, health, and recycling (Konak, 2018:58). High
technology exports are a critical factor for a country's sustainable economic growth. Technology ownership can be achieved
through technology transfer through FDI (Gokmen & Turen, 2013:217). The increase in the development and utilization of
technology increases the rate of technology-intensive exports. This increase provides positive developments in value-added
production, competitiveness, and welfare levels (Gani, 2009:31; Ustabas & Ersin, 2016:44). Scientific knowledge and
innovation are the basic elements of technological development. R&D is defined as scientific studies conducted to produce
new products, increase product quality, apply cost-reducing techniques, and adapt technology to local conditions (Ogiit et
al., 2007:416). R&D studies contribute to the production of high-tech products, especially in the production sectors, and
increase the export of high-tech products (Archibugi & Coco, 2004:630). Countries that want to gain, a competitive
advantage allocate more budget to R&D activities (Seflek, 2015:21). The ability to use the technology developed through
R&D is directly proportional to the development levels of countries (Demir et al., 2006:31).

Patents are one of the most important indicators of R&D activities. While patents constitute the source of R&D activities
by providing technical information, they contribute to the dissemination of knowledge and the development of an innovative
culture (Yaylah et al., 2010:14; Shukla, 2005:1553). Patent purchases are made to protect the products or services resulting
from R&D activities (Ogiit et al., 2007:414). The number of patents is an important indicator reflecting the R&D capacity
and innovation potential of a country (Go6ger, 2013:220). Revenues from patented technologies that achieve commercial
success encourage more R&D investments, which in turn increases future innovations (Karaca, 2021:1180). As a result,
patents are a concrete indicator of R&D activities and have strategic importance in terms of the sustainability of

technological innovations and supporting economic growth.

The main objective of this study is to examine the effects of FDI, R&D expenditures, and patent applications on high-tech
product exports by using the data of 44 developed and developing countries between 2010 and 2023. In the study, The
Structural Equation Modeling (SEM) method, which stands out as a superior method in examining the relationships between
variables from a holistic perspective, was used, and the analyses were carried out with AMOS 29 software. Unlike other
studies, this study analyzes the direct and indirect effects of FDI, R&D expenditures, and patent applications on high
technology exports in a holistic model. The analysis of the related relationships using structural equation modeling (SEM)
offers both methodological novelty and an in-depth understanding of the contribution of FDI to innovation and technology
exports. In these respects, this study is expected to contribute to the literature and provide guidance for a better

understanding of technology-based growth strategies.
1. LITERATURE REVIEW

In today's economy, FDI and technological development are of great importance for countries to keep up with rapid changes
in the international market, increase their incomes, gain competitiveness, and implement stable economic policies. R&D
activities are both one of the most important factors in ensuring FDI inflow to countries and one of the most important
indicators of technological innovations. Therefore, the level of development of countries is directly proportional to the

intensity of R&D activities (Gtizel, 2009:30; Capik, 2019:74). Patents are an important tool that encourages innovation by
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protecting the results of R&D activities and allowing financing for future R&D investments. Countries need to have a strong

technological infrastructure in order to have a strong position in the global market. At this point, the importance of R&D

and FDI is understood. Having a good technological infrastructure becomes possible through R&D activities on the one

hand and FDI on the other (Bigen, 2020:300). R&D expenditures are one of the most critical variables for countries to

achieve sustainable growth. R&D expenditures contribute to exports by transforming products in production from low

technology to high technology. Due to their high added value, high-tech products positively affect economic growth by

increasing export revenues (Kilic et al., 2014:115).

When the literature on the subject is examined, it is seen that there are studies that examine the relationships between FDI,

high-tech products, R&D, and patent variables with different analyses. In these studies, it can be stated that the results vary

depending on different variables and analysis methods. The literature summary of the related studies is shown in Table 1.

Table 1: Literature Summary

Author(s)

Year

Scope of the Study

Key Findings

Liu & Wang

2003

The research was conducted to analyze the effects of
foreign direct investments (FDI) on total factor
productivity in China's industrial sectors during the
period 1993-1999.

The results reveal that FDI is an important factor
in the productivity growth of local firms,

especially in technology-intensive sectors.

Wu & Zhou

2007

In this study, the long-run effect and causality
relationship of R&D expenditures on economic

growth in China between 1953-2004 are analyzed.

The findings indicate that R&D expenditures
have a bidirectional causality relationship with
economic growth and that these expenditures can

support sustainable growth.

Braunerhjelm
& Thulin

2008

The study analyses the impact of R&D investments on
high technology exports and country size in 19 OECD
countries in 1981-1999.

The research shows that R&D expenditures

support  technology-intensive  exports and

increase the comparative advantages of large

countries.

Czarnitzki et al.

2009

This study, which examines the effects of R&D
activities on patents and product development in
Belgium between 1993 and 2003, analyzed data from
122 firms.

The results reveal that the contribution of R&D
to patent production is four times higher through

research and development activities.

Falk

2009

This study analyses the impact of high technology
exports on economic growth in 22 OECD countries
between 1980-2004.

The findings show that high technology exports
support economic growth, but R&D intensity is a

stronger factor.

Bajo-Rubio et
al.

2010

This study, which examines the effects of foreign

direct investment (FDI) on regional economic growth

The study reveals that FDI has a positive impact

on regional development in various regions of
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in Spain between 1987-2000, uses GMM analysis
method.

Spain.

This study analyses the effects of R&D activities on

The findings suggest that R&D expenditures

Bojnec & Ferto 2011 manufacturing trade in 18 OECD countries between increase manufacturing exports, but their impact
1995 and 2003. on imports remains limited.
The impact of R&D expenditures on exports of high-  The results show that R&D expenditures have a
] tech products in 11 Asian developing countries in the positive effect on exports of high-tech products
Migratory 2013 . ) .
period 1996-2012 was evaluated by panel data and that these exports contribute to economic
analysis. growth.
This study analyses the effects of economic freedom, s )
] . . The findings reveal that economic freedom,
Gokmen & human development and foreign direct investment .
2013 ) ) ) human development and FDI have positive
Tiiren (FDI) on high technology exports in EU-15 countries )
effects on high technology exports.
between 1995-2010.
The impact of R&D activities on sectors producing ) o
B ) ] o ) It is concluded that R&D has a productivity-
Liik et al. 2014 high-tech products in 25 OECD countries in the period ) o
enhancing effect in high-tech product sectors.
1987-2009 has been analyzed.
Sand 2 The effects of private sector R&D expenditures on Private sector R&D expenditures have been
andu
o | 2014 innovation and high technology exports in 26 EU found to significantly increase high technology
iocane
countries in 2006-2010 were analyzed. exports.
) The impact of R&D expenditures on foreign direct )
Yaylali & . ) . The results show that R&D expenditures have
2014 investments (FDI) in Turkey in 1990-2013 was . )
Karaca ] positive effects on FDI in the long run.
analyzed by using the bounds test approach.
The relationships between R&D, innovation and )
Gulmez & . ) .. R&D expenditures and patents are found to
2014  economic growth in Turkey and 15 EU countries in » )
Akpolat ] ] positively affect economic growth.
2000-2010 were investigated by GMM.
The effects of FDI on R&D and innovation in 10 i i
. ] o . It is concluded that FDI positively affects R&D
Erdal & Goger 2015 developing Asian countries in the period 1996-2013 ) ) )
expenditures and innovations.
have been analyzed.
The relationship between R&D expenditures and high It is observed that R&D expenditures increase
Alagoz et al. 2016 technology exports in E7 countries in the period 1996- high technology exports and these exports
2014 has been analyzed. contribute to economic growth.
Mehrara et al. 2017

The variables affecting the high technology exports of

Human capital and imports are found to have a
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24 developing countries in the period 1996-2013 are

analyzed.

positive effect on high technology exports, while

R&D expenditures have a more limited effect.

Yildiz

2017

The effects of FDI on technology diffusion in
developing countries in the period 1996-2016 were

investigated.

The results suggest that FDI increases local
innovation capacity by promoting technology
transfer.

Kabaklarl et al.

2018

The relationship between high technology exports and
economic growth in 14 OECD countries in the period

1989-2015 was evaluated by panel data analysis.

It is concluded that high technology exports

support economic growth.

Seker

2018

The effects of FDI and technology transfer on
technology accumulation in Turkey between 2010 and

2015 in 11 OECD member countries were analyzed.

Technology transfer through FDI and imports
has been found to contribute positively to

Turkey's industrial production.

Dereli

2019

The relationship between high technology exports,
patents and economic growth in Turkey in the 1990-

2015 period is analyzed.

High technology exports and patent applications
are found to have positive effects on economic

growth both in the short and long run.

Oguz and

Sokmen

2020

In this study, the effect of R&D expenditures on
exports of high-tech products is analyzed by panel data
analysis method using annual data of 31 OECD
countries between 1996-2016.

Empirical findings reveal that there is a positive
and significant relationship between R&D
expenditures and exports of high-tech products in

OECD countries.

Yasar

2020

The effects of R&D expenditures and patent
applications on high technology exports in 52

countries in the 2007-2018 period were analyzed.

Itis concluded that R&D expenditures and patent
applications positively affect high technology

exports.

Gurler

2021

The effects of R&D expenditures, patents and FDI on
high technology exports in OECD and BRIICS

countries are analyzed.

Patents and FDI are found to have favourable

effects on high technology exports.

Domazet et al.

2022

The relationship between high technology exports and
economic growth in Serbia, Bulgaria, Romania and

Hungary in 2008-2018 was analyzed.

In some countries, positive relationships have
been found between high technology exports and

economic growth.

Zapata et al.

2023

Factors affecting high technology exports in OECD

countries in the period 2004-2018 were analyzed.

R&D, human capital and imports are found to

positively affect high technology exports.

Shahabadi et al.

2023

The effects of national brand value on high technology
exports in 12 countries in the period 2015-2021 were

analyzed.

Itis concluded that national brand value, FDI and
real effective exchange rate have favourable

effects on high technology exports.
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The spatial spillover effects of foreign R&D Foreign R&D has been shown to create positive
Han & Feng 2023 investments in China's high-tech industry in 2007- spatial spillover effects in terms of technological
2016 are analyzed. innovation.

The effects of FDI, R&D and human capital on high . ] .
) . ) It is concluded that human capital positively
] technology exports in ASEAN 5 countries (Indonesia, ] .
Montinesetal. 2023 . ) . . . affects high technology exports, while the effect
Philippines, Thailand, Malaysia, Singapore) in the o
of FDI and R&D is limited.

period 2000-2022 were investigated.

The effects of intellectual property rights on FDI and ) L
It is concluded that patent applications have

Alshubiri & Al high technology exports in 32 developed and o .
) 2024 ) o ) positive effects on FDI and high technology
Ani developing countries in the period 2006-2020 are ) ) )
exports in developing countries.
analyzed.

When the studies in Table 1 are evaluated in general, it is seen that FDI, R&D expenditures, and the number of patent
applications play an important role in increasing high-tech exports, and these factors contribute positively to economic
growth. In particular, findings are consistent with the idea that FDI increases the innovative capacity of domestic firms by
providing technology transfer, and R&D expenditures support the export of high-tech products. On the other hand, some
studies (Mehrara et al., 2017; Montines et al., 2023) reported that R&D expenditures do not have a significant effect on
high-tech exports or that this effect is limited.

2. ECONOMETRIC METHOD AND EMPIRICAL FINDINGS

The variables and data set used in this study were prepared to be analyzed by SEM method. SEM is a powerful statistical
analysis technique used in social sciences, psychology, economics, education and many other fields (Martens, 2005; Lee &
Song, 2012; Tarka, 2018; Dash & Paul, 2021). SEM goes beyond multiple regression analyses and allows complex
relationships between multiple independent and dependent variables to be examined simultaneously through a single model.
In addition, it stands out with its ability to analyze the relationships between both observable variables (data that can be
measured directly) and unobservable latent variables (constructs that cannot be measured directly but are predicted through
observable variables) (Bollen & Hoyle, 2012; Thakkar, 2020; Owolabi et al., 2020). AMOS 29 package programme was
used for the analyses conducted within the scope of the study. The data set of the study and the details of the variables

considered are presented in Table 2.
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Table 2: Dataset of The Study

Variable Name Code  Description Source

High Technology Product HTE  Natural logarithm of exports of high-tech products World Bank

Exports (Current US$)
R&D Expenditure RD Share of R&D expenditures in GDP (%) World Bank/OECD Database
Number of Patents Patent Total number of domestic and foreign patent World Bank

applications

Foreign Direct Investments ~ FDI Natural logarithm of foreign direct investment World Bank/Federal Reserve Bank

inflows (Current US$))

In the study, in order to increase the reliability of the analyses, the maximum number of observations is aimed to be reached
in the light of available data in the selection of years and countries. The main reason for selecting 44 countries, both
developed and developing, is to examine the effects of foreign direct investment (FDI) on exports of high-tech products
from a broad perspective. Developed countries generally have high R&D expenditures and strong patent systems and are
leaders in global innovation and technology transfer. In contrast, developing countries have the potential to increase their
technological capacity and improve their competitiveness through FDI and R&D investments. Analyzing these countries
together allows for a more comprehensive understanding of the relationships between countries with different economic
structures and levels of development. In this way, applicable policy recommendations can be developed for both developed

and developing countries. The countries analyzed in the study are shown in Table 3.

Table 3: Countries Covered in The Study

Country Name

Country Name

Country Name

Country Name

Germany Estonia Iceland Norway
Austria Finland Montenegro Poland
Azerbaijan France Kazakhstan Portugal
Belarus Georgia Cyprus Romania
Belgium Croatia Kyrgyz Republic Russia

United Kingdom

Netherlands

North Macedonia

Slovak Republic

Bosnia and Herzegovina

Ireland

Latvia

Slovenia

Bulgaria

Spain

Lithuania

Tajikistan
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Czech Republic Sweden Luxembourg Tirkiye
Denmark Switzerland Hungary Ukraine
Armenia Italy Moldova Greece

SEM is an effective technique for determining the indirect and direct effects of one variable on others by considering the
relationships between variables in a holistic perspective. This method is used to evaluate how well a theoretical model fits
the data. In the model proposed in the research, the relationships between variables and the predicted paths between these
relationships are revealed (Hair & Alamer, 2022:5). The hypotheses established within the scope of this study are listed
below. The path diagram of the proposed model based on these hypotheses is shown in Figure 1.

Patent
H3
H2
H4
RD ) HTE
H1 H5
FDI

Figure 1: Proposed Model of the Study
H1. Foreign direct investments have a positive effect on R&D expenditures.
H2. R&D expenditures have a positive effect on the number of patents.
H3. The number of patents has a positive effect on exports of high-tech products.
H4. R&D expenditures have a positive effect on exports of high-tech products.

H5. FDI has a positive effect on exports of high-tech products.

Table 4 presents an overview of the data, including the standard deviation, minimum and maximum values, averages, the
total number of observations, and correlation analysis results. The degree and direction of the relationship between two
variables are measured by the correlation indicator. Strong relationships are indicated by positive values close to 1 and
inverse relationships are indicated by negative values close to -1. A value between +1 and -1 is accepted (Ratner, 2009:139).

The descriptive statistics for the variables and the correlation matrix are shown in Table 4.
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Table 4: Descriptive Statistics and Correlation Analysis

Descriptive Statistics HTE FDI RD Patent
Number of Observations 561 516 518 503
Average 21,49283 22,17325 1,312293 4630,647
Standard Deviation 2,748938 1,947365 0,962934 11794,28
Minimum 13,50748 15,85592 0,07515 3
Maximum 26,1321 26,53119 3,70532 67899

Correlation Analysis

THE 1

FDI 0,7063 1

RD 0,7019 0,5203 1

Patent 0,4498 0,4236 0,3625 1

When Table 4 is investigated, it is seen that there is a correlation of 0.7063 between HTE and FDI and a correlation of
0.7019 between HTE and RD, indicating a strong relationship between these variables. The correlation between HTE and
the number of patents is 0.4498, which indicates a moderate positive relationship. The correlation between FDI and RD is
0.5203 and the correlation between FDI and Patent is 0.4236; both are moderate positive relationships. The correlation of
0.3625 between RD and number of Patents indicates a weaker, but still positive relationship. After the correlation analysis,

the hypothesis results of the model proposed within the scope of the study are shown in Table 5.

Table 5: Hypothesis Test Results of the Proposed Model

Hypothesis nu Hypotheses Standard f P Accept/Reject
H1 FDI > RD 134 xxx Accepted
H2 RD > Patent .207 .003 Accepted
H3 Patent > HTE .005 Fx Accepted
H4 RD > HTE .296 il Accepted
H5 FDI > HTE .038 faleie Accepted

When Table 5 is analyzed, it is seen that all hypotheses tested in the proposed model are accepted. This reveals that the
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relationships between the variables in the model are statistically significant and show effects in the proposed directions. In
particular, it is observed that the effects of R&D expenditures (RD) on both the number of patents and the high technology
industry (HTE) are significant, and other variables also support these relationships. These findings confirm the assumptions

of the model and show that the theoretical framework is strongly supported.

The fit indices calculated for SEM are used to evaluate how well the model fits the data. In SEM studies, there is a common
consensus that the ¥2/sd value should be reported when reporting goodness-of-fit indices. However, there are different
approaches on which additional fit indices should be reported. When the literature is examined, it is seen that other
goodness-of-fit indices frequently used in SEM studies are CFI, NFI, RFI, IFT and RMSEA (Byrne, 2010; Giirbiiz, 2019;
Yildiz et al., 2022; Sathyanarayana & Mohanasundaram, 2024). The goodness of fit index values of the model proposed

within the scope of the study are presented in Table 6.

Table 6: Goodness of Fit Values of The Proposed Model

Indexes of Fit Goodness of Fit Value Limits Model Fit Index Values
y2/sd (CMIN/DF) <5 2.38

CFl .90<CFI<1.00 .98

NFI .90<NFI<1.00 .99

RFI .90<RFI<1.00 .96

IFI .90<RFI<1.00 .98

RMSEA .00<RMSA<.08 .06

When Table 6 is examined, it is observed that the fit index values are within acceptable limits, and the model provides a
good fit. Therefore, it can be stated that the model established within the scope of the study is compatible with the data and

produces valid results.

SEM analyzes the relationships between variables in three different dimensions. While the direct effect refers to the direct
effect of one variable on another variable without any intermediary, The indirect effect defines the situation where one
variable affects another variable through an intermediary variable. The sum of these two effects shows the total effect
between variables. The types and levels of these effects observed in the relationships between variables are presented in
Table 7.
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Table 7: Types and Levels of Effects between Variables

Standardized Total Effects

Variables FDI RD Patent
RD 0,63 0 0
Patent 0,49 0,46 0
HTE 0,72 0,7 0,58

Standardized Direct Effects

Variables FDI RD Patent
RD 0,63 0 0
Patent 0 0,46 0
HTE 0,48 0,42 0,58

Standardized Indirect Effects

Variables FDI RD Patent
RD 0 0 0
Patent 0,49 0 0
HTE 0,24 0,28 0

Upon analysis of Table 7, it becomes evident that the standardized values of the total, direct, and indirect effects between
variables are presented in great detail. With regard to the total effects, it is evident that foreign direct investment (FDI)
exerts an influence of 0.63 units on R&D expenditures (RD), 0.49 units on the number of patent applications, and 0.72 units
on exports of high-tech products (HTE). Furthermore, the total effect of R&D expenditures on patent applications is 0.46
units, while the total effect on high-tech product exports is 0.70 units. The total effect of patent applications on high-tech
product exports is determined to be 0.58 units. Upon analysis of the indirect effects, it was observed that FDI exerts an
influence of 0.24 units on high-tech product exports through patent applications. Similarly, R&D expenditures exert an
indirect effect of 0.28 units on exports of high-tech products through patent applications. These findings underscore the
significant contribution of both FDI and R&D expenditures to exports of high-tech products through patents, emphasizing

the critical role of mediating variables in this process.
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CONCLUSION

In the current economic environment, the flow of FDI and technological advancements determine a country’s ability to
prosper in the global marketplace to maintain a competitive advantage, and boost revenue streams through adaptive
measures in response to rapid change. As a crucial sign of innovation, R&D activities are regarded as a crucial component
for nations looking to draw in foreign direct investment. Therefore, a nation’s degree of development is directly correlated
with the scope of its R&D efforts. Patents are a crucial component in fostering innovation because they protect the
observable outcomes of such endeavors and make it easier to finance upcoming R&D expenditures. On the other hand, a
strong technological infrastructure is necessary for nations to be able to establish a strong position in the global economy.
One important element in the creation of this infrastructure is the strategic fusion of FDI and R&D. Because R&D
expenditures turn low-technology products into high-technology ones, they boost exports and have a positive impact on

economic growth.

The purpose of this study is to investigate how FDI affects high-tech exports by looking at the mediating effects of patents
and R&D spending. The dataset spans the years 2010-2023 and includes 44 developed and developing nations. The study’s
conclusions demonstrate that FDI has a statistically significant and favorable effect on exports of high-tech goods.
Furthermore, R&D expenses and patent applications mediate this relationship. In accordance with the study’s findings, it
can be claimed that R&D and foreign direct investments are crucial for a nation’s economic development and ability to
compete internationally, particularly when it comes to growing its exports of high-tech goods. FDI promotes R&D
expenditures that result in patents which are observable outcomes that aid in the process of technology development. These
results imply that, in order to improve their technological infrastructure, nations should put policies in place to draw FDI.
It is especially evident that FDI promotes R&D endeavors, thereby fostering the manufacturing of technology-intensive
goods, which in turn, boosts export earnings and bolsters economic expansion. Therefore, in order to attract FDI, policy
makers must simultaneously create investment-friendly environments and increase incentives for R&D activities. The need
for more focus on innovation policies is highlighted by the emergence of patents as a factor that reinforces the relationship
between R&D and FDI.

The findings of the study are largely consistent with the existing literature (Liu & Wang, 2003; Wu & Zhou, 2007;
Braunerhjelm & Thulin, 2008; Czarnitzki, Kraft, & Thorwarth, 2009; Falk, 2009; Bojnec & Ferto, 2011; Goger, 2013;
Giilmez & Akpolat, 2014; Liik et al., 2014; Sandu & Ciocanel, 2014; Yildiz, 2017; Seker, 2018; Oguz & Sokmen, 2020;
Yasar, 2020; Giirler, 2021; Zapata et al., 2023; Han & Feng, 2023). While Czarnitzki et al. (2009) and Braunerhjelm and
Thulin (2008) emphasize that R&D contributes to patent production and high-tech exports, this study examines in detail the
effects of FDI on high-tech exports through R&D and patent applications. Yildiz (2017) and Yasar (2020) show that FDI
encourages technology transfer and increases local innovation capacity through patent applications. While emphasizing the
direct and indirect effects of FDI on high-tech exports, this study addresses the mediating role of patents in this process in
line with studies such as Liik et al. (2014) and Giirler (2021). Moreover, Bojnec and Ferto (2011) and Sandu and Ciocanel
(2014) examine the direct impact of R&D expenditures on high-tech exports, and this study supports the indirect effects of
R&D on exports through patent applications. Studies such as Mehrara et al. (2017) draw attention to the contribution of

human capital and R&D on high-tech exports, and similar results are obtained in this study. More recent studies such as
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Domazet et al. (2022) and Shahabadi et al. (2023) investigated the effects of FDI, national brand equity, and patents on
high-tech exports and presented results that align with the findings of this study. This study is also in line with studies that
examine spatial spillover effects, such as Han and Feng (2023), and strongly integrates the contribution of FDI to high-tech
exports through R&D, and patent applications into the literature. These findings suggest that FDI, R&D and patent
applications play a critical role in boosting high-tech exports and that this process is supported by both direct and indirect
effects.

In conclusion, this study presents findings consistent with the literature emphasizing the critical role of FDI and R&D in
economic growth, technological development, and high-technology exports. Policymakers should encourage R&D
investments to increase FDI and pave the way for technological innovation by strengthening the patent system. Establishing
innovation centers through public-private partnerships, supporting entrepreneurship, and increasing international
knowledge transfer will play a critical role in creating a competitive advantage. Future studies can provide more
comprehensive data in determining economic strategies by analyzing the sectoral and country-based differences of these
relationships in more detail. Such analyses will help countries make more effective and targeted decisions in their long-

term development policies.

ETIK BEYAN VE ACIKLAMALAR

Etik Kurul Onay Bilgileri Beyani

Caligma, etik kurul izni gerektirmeyen bir ¢alismadir.
Yazar Katki Orant Beyani

Yazarlar tiim c¢alismalar1 birlikte yiirtitmiistiir.

Cikar Catismasi Beyani

Caligmada potansiyel bir ¢ikar catismasi bulunmamaktadir.

494



Eda KAYHAN, Suzan OGUZ

REFERENCES

Alagdz, M., Akar, G. & Akar, T. (2016). High Technology Export and R&D Expenditures: A Study for E7 Countries.
International Journal of Economics, Commerce and Management, 4(11), 210-230.

Algin, S. & Giiris, B. (2017). Tiirkiye’de AR-GE Harcamalarinin Makina Ihracatina Etkisi: 1990-2012 Dénemi Igin
Ampirik  Bir Analiz. Marmara Universitesi  Iktisadi ve Idari Bilimler Dergisi, 39(2), 389-402.
https://doi.org/10.14780/muiibd.384074

Alshubiri, F. & Al Ani, M. K. (2024). Do Intellectual Property Rights Promote Foreign Direct Investment Inflows and
Technological Exports in  Developing and Developed Countries?. Foresight, 26(2), 272-299.
https://doi.org/10.1108/FS-05-2023-0096

Archibugi, D. & Coco, A. (2004). A New Indicator of Technological Capabilities for Developed and Developing Countries
(Arco). World Development, 32(4), 629-654. https://doi.org/10.1016/j.worlddev.2003.10.008

Bajo-Rubio, O., Diaz-Mora, C. & Diaz-Roldan, C. (2010). Foreign Direct Investment and Regional Growth: An Analysis
of the Spanish Case. Regional Studies, 44(3), 373-382. https://doi.org/10.1080/00343400802508844

Belke, M. & Ozturgut, R. (2020). Dogrudan Yabanci Yatirimlarm Ulkeye Ozgii Belirleyicileri: Yiikselen Piyasa
Ekonomileri igin Panel Veri Analizi. Adkademik Arastirmalar ve Calismalar Dergisi, 12(22), 12-26.
https://doi.org/10.20990/kilisiibfakademik.622142

Bigen, O. F. (2020). Yiiksek Gelirli Ulkelerde Teknolojik Uriin ihracatinin Belirleyicileri: Ekonomik Biiyiime, Dogrudan
Yabanci Yatirimlar ve AR-GE Harcamalarinin Etkilerine Yonelik Bir Inceleme. Tokat Gaziosmanpasa Universitesi
Sosyal Bilimler Arastirmalart Dergisi, XV(I), 299-308.

Bojnec, S. & Imre, F. (2011). Impacts of Research and Development on Manufacturing Trade. Proceedings of Rijeka
Faculty of Economics, Journal of Economics and Business, 29(1), 65-88.

Bollen, K. A. & Hoyle, R. H. (2012). Latent Variables in Structural Equation Modeling. In R. H. Hoyle (Ed.), Handbook
of Structural Equation Modeling (pp. 56-67). New York: The Guilford Press.

Boz, F. C., Bayramoglu, T. & Giiltekin, O. F. (2019). BRICS ve MIST Ulkelerinde AR-GE Harcamalar1 ile Yiiksek
Teknolojili Uriin Thracati Arasindaki Iliski Uzerine Bir Arastirma. /nsan ve Toplum Bilimleri Arastirmalar: Dergisi,
8(2), 1111-1124. https://doi.org/10.15869/itobiad.533402

Branstetter, L. (2006). Is Foreign Direct Investment a Channel of Knowledge Spillovers? Evidence from Japan's FDI in the
United States. Journal of International Economics, 68(2), 325-344. https://doi.org/10.1016/j.jinteco.2005.06.006

Braunerhjelm, P. & Thulin, P. (2008). Can Countries Create Comparative Advantages? R&D Expenditures, High-Tech
Exports and Country Size in 19 OECD Countries, 1981-1999. International Economic Journal, 22(1), 95-111.
https://doi.org/10.1080/10168730801887026

Byrne, B. M. (2010). Structural Equation Modelling with Amos. New York: Routledge.

Capik, E. (2019). Tiirkiye’de Dogrudan Yabanci Yatirimlarin AR-GE Harcamalarina Etkisi Uzerine Ekonometrik Bir
Analiz. Isparta Uygulamali Bilimler Universitesi Uygulamali Sosyal Bilimler ve Giizel Sanatlar Dergisi (SOSGUZ),
1(2), 74-85.

Cestepe, H., Tiiziin, O. & Aybudak, H. G. (2022). Yiiksek Teknolojili Uriin fhracati ve Dogrudan Yabanci Yatirimlarmn

Ekonomik Biiyiimeye Etkisi: E7 Ulkeleri Uzerine Ampirik Bir Analiz. Ekonomik ve Sosyal Arastirmalar Dergisi,
18(2), 1-15.

Czarnitzki, D., Kraft, K. & Thorwarth, S. (2009). The Knowledge Production of ‘R’ and ‘D’. Economics Letters, 105(1),
141-143. https://doi.org/10.1016/j.econlet.2009.06.020

Dash, G., & Paul, J. (2021). CB-SEM vs PLS-SEM Methods for Research in Social Sciences and Technology
Forecasting. Technological Forecasting and Social Change, 173, 121092.
https://doi.org/10.1016/j.techfore.2021.121092

Demir, M. & Geyik, O. (2014). Tiirkiye’de AR-GE & Inovasyon Harcamalarinin Gelisim Siireci ve Ekonomik Etkileri.
Journal of Life Economics, 1(2), 171-190. https://doi.org/10.15637/jlecon.38

Demir, O., Uziimcii, A. & Duran, S. (2006). I¢sel Biiyiimede Igsellestirme Siirecleri: Tiirkiye Ornegi. Dokuz Eyliil

495


https://scholar.google.com/citations?user=uRwKI1MAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=rMe8THIAAAAJ&hl=en&oi=sra

| KUiiBF DERGI, 27(2), 2025 |
The Impact of Foreign Direct Investment on High Technology Exports: An Investigation with The Mediating Roles of R&D and Patents

Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 21(1), 27-46.

Dereli, D. D. (2019). The Relationship Between High-Technology Exports, Patent and Economic Growth in Turkey (1990-
2015). Journal of Business Economics and Finance, 8(3), 173-180.
https://doi.org/10.17261/Pressacademia.2019.1124

Domazet, 1., Marjanovi¢, D. & Ahmetagi¢, D. (2022). The Impact of High-Tech Products Exports on Economic Growth:
the case of Serbia, Bulgaria, Romania and Hungary. Ekonomika Preduze¢a, 70(3-4), 191-205.
https://doi.org/10.5937/EKOPRE2204191D

Erdal, L. & Goger, 1. (2015). The Effects of Foreign Direct Investment on R&D and Innovations: Panel Data Analysis for
Developing  Asian  Countries.  Procedia-Social and  Behavioural  Sciences, 195,  749-758.
https://doi.org/10.1016/j.sbspro.2015.06.469

Erding, Z. & Aydinbas, G. (2020). Yiiksek Teknoloji Uriinleri Thraci ve Belirleyicileri: Panel Veri Analizi. Social Mentality
and Researcher Thinkers Journal, 6(30), 496-507. https://doi.org/10.31576/smryj.479

Falk, M. (2009). High-Tech Exports and Economic Growth in Industrialized Countries. Applied Economics Letters, 16(10),
1025-1028. https://doi.org/10.1080/13504850701222228

Federal Reserve Bank. (2024). Federal Reserve Economic Data. Access address: https://fred.stlouisfed.org, Access date:
02.02.2024.

Gani, A. (2009). Technological Achievement, High Technology Exports and Growth. Journal of Comparative International
Management, 12(2), 31-47.

Goger, 1. (2013). AR-GE Harcamalarinin Yiiksek Teknolojili Uriin Ihracati, Dis Ticaret Dengesi ve Ekonomik Biiyiime
Uzerindeki Etkileri. Maliye Dergisi, 165(2), 215-240.

Gokmen, Y. & Turen, U. (2013). The Determinants of High Technology Exports Volume: A Panel Data Analysis of EU-
15 Countries. International Journal of Management, Economics and Social Sciences, 2(3), 217-232.

Griffith, R., Redding, S. & Reenen, J. V. (2004). Mapping the Two Faces of R&D: Productivity Growth in a Panel of OECD
Industries. The Review of Economics and Statistics, 86(4), 883-895. https://doi.org/10.1162/0034653043125194

Guellec, D. & De La Pootterie, B. V. P. (2001). R&D and Productivity Growth: Panel Data Analysis of 16 OECD Countries.
OECD Economic Studies, 33(2), 103-126. https://doi.org/10.1787/eco_studies-v2001-art12-en

Giilmez, A. & Akpolat, A. G. (2014). AR-GE & Inovasyon ve Ekonomik Biiyiime: Tiirkiye ve AB Ornegi i¢in Dinamik
Panel Veri Analizi. AIBU Sosyal Bilimler Enstitiisii Dergisi, 14(2), 1-17.

Giirbiiz, S. (2019). AMOS ile Yapisal Esitlik Modellemesi. Ankara: Segkin Yayincilik.

Giirler, M. (2021). The Effect of the Researchers, Research and Development Expenditure as Innovation Inputs on Patent
Grants and High-Tech Exports as Innovation Outputs in OECD and Emerging Countries Especially in BRIICS.
European Journal of Science and Technology, (32), 1140-1149. https://doi.org/10.31590/ejosat.1051899

Giizel, S. (2009). Ar-Ge Harcamalar1 ve Vergi Tesvikleri: Belirli Ulkeler Karsisinda Tiirkiye’nin Durumu. Eskisehir
Osmangazi Universitesi IIBF Dergisi, 4(2), 29-48.

Hair, J. & Alamer, A. (2022). Partial Least Squares Structural Equation Modeling (PLS-SEM) in Second Language and
Education Research: Guidelines Using an Applied Example. Research Methods in Applied Linguistics, 1(3), 100027.
https://doi.org/10.1016/j.rmal.2022.100027

Han, X. & Feng, H. (2023). The Impact of Foreign R&D on the Innovation Performance of China’s High-Tech Industry
and Its Spatial Spillover Effect. Plos One, 18(3), e0282626. https://doi.org/10.1371/journal.pone.0282626

Kabaklarli, E., Duran, M. S. & Ugler, Y. T. (2018). High-Technology Exports and Economic Growth: Panel Data Analysis
for Selected OECD. Forum Scientiae Oeconomia, 6(2), 47-60.

Karaca, Z. (2021). Illerin Patent Sayisim1 Etkileyen Faktorler Uzerine Bir Uygulama. Dokuz Eyliil Universitesi Sosyal
Bilimler Enstitiisii Dergisi, 23(3), 1179-1192. https://doi.org/10.16953/deusosbil.800077

Karahan, O. (2022). Dogrudan Yabanci Yatirimlarin Teknoloji Yayilim Kanallari. Ekonomi ve Finans Konularina Teorik
Yaklagimiar. Bursa: Ekin Basin Yaym Dagitim.

496



Eda KAYHAN, Suzan OGUZ

Konak, A. (2018). Yiiksek Teknoloji Iceren Uriin Ihracatinin Ihracat Hacmi ve Ekonomik Biiyiime Uzerine Etkisi: Secilmis
OECD Ulkeleri ve Tiirkiye Ornegi. Yonetim, Ekonomi, Edebiyat, Islami ve Politik Bilimler Dergisi, 3(2), 56-80.
https://doi.org/10.24013/jomelips.489768

Lee, S. Y. & Song, X. Y. (2012). Basic and Advanced Bayesian Structural Equation Modeling: With Applications in The
Medical and Behavioral Sciences. New Jersey: John Wiley & Sons.

Liik, M., Masso, J. & Ukrainski K. (2014). The Contribution of R&D to Production Efficiency in OECD Countries:
Econometric Analysis of Industry Level Panel Data. Baltic Journal of Economics, 14(1-2), 78-100.
https://doi.org/10.1080/1406099X.2014.981105

Liu, X. & Wang, C. (2003). Does Foreign Direct Investment Facilitate Technological Progress: Evidence from Chinese
Industries. Research Policy, 32(6), 945-953. https://doi.org/10.1016/S0048-7333(02)00094-X

Martens, M. P. (2005). The Use of Structural Equation Modeling in Counseling Psychology Research. The Counseling
Psychologist, 33(3), 269-298. https://doi.org/10.1177/0011000004272260

Mehrara, M., Seijani, S. & Karsalari, A. R. (2017). Determinants of High-Tech Export in Developing Countries Based on
Bayesian Model Averaging. Quarterly Journal of Applied Economics Studies, 6(24), 23-47.

Montines, M. J., Bernasol, A. Z. R. & Paguta, R. B. (2023). Examining the Effects of FDI, R&D, and Human Capital on
the High-Tech Exports in ASEAN 5-A Panel Data Analysis. International Journal of Research in Engineering,
Science and Management, 6(12), 68-82.

OECD. (2024). OECD Data. Access address: https://data.oecd.org, Access date: 10.02.2024.

Ogiit A., Akgemci, T., Sahin, E. & Kocabacak, A. (2007). islgcmelerde Diisiince Asamasindan Patent Asamasina Uzanan
Siirecte Yenilik Stratejileri ve Bulus Yonetimi. Selcuk Universitesi Sosyal Bilimler Enstitiisti Dergisi, 17, 413-425.

Oguz, S. & Sékmen, A. G. (2020). Arastirma Gelistirme Harcamalarinin Yiiksek Teknolojili Uriin Ihracatina Etkisi: OECD
Ulkeleri Uzerine Bir Panel Veri Analizi. Uluslararasi Iktisadi ve Idari Incelemeler Dergisi, (27), 209-222.
https://doi.org/10.18092/ulikidince.651992

Owolabi, H. O., Ayandele, J. K. & Olaoye, D. D. (2020). A Systematic Review of Structural Equation Model (SEM). Open
Journal of Educational Development (ISSN: 2734-2050), 1(2), 27-39. https://doi.org/10.52417/0jed.v1i2.163

Ozmerdivanli, A. & Akgiin, E. (2024). Dogrudan Yabanci Yatirimlar, Yiiksek Teknolojili Uriin ihracati ve Ekonomik
Biiylime Arasindaki Iligki: G20 Ulkelerinde Bir Uygulama. Siileyman Demirel Universitesi Vizyoner Dergisi, 15(41),
41-57. https://doi.org/10.21076/vizyoner.1317473

Ratner, B. (2009). The Correlation Coefficient: Its Values Range Between+ 1/— 1, or Do They?. Journal of Targeting,
Measurement and Analysis for Marketing, 17(2), 139-142. https://doi.org/10.1057/jt.2009.5

Sandu, S. & Ciocanel, B. (2014). Impact of R & D and Innovation on High-Tech Export. Procedia Economics Finance,
15(14), 80-90. https://doi.org/10.1016/52212-5671(14)00450-X

Sathyanarayana, S. & Mohanasundaram, T. (2024). Fit Indices in Structural Equation Modeling and Confirmatory Factor
Analysis: Reporting Guidelines. Asian Journal of Economics, Business and Accounting, 24(7), 561-577.
https://doi.org/10.9734/ajeba/2024/v24i71430

Seflek, T. (2015). Tiirkiye’deki AR-GE ve Inovasyon Ekosisteminde Uygulanmakta Olan Politikalar ile Ekosistem
Icerisinde Yer Alan Kurumsal Yapilanmalar Uzerine Yeni Bir Yol Haritasinin Hazirlanmasi. Bilim, Sanayi ve
Teknoloji Bakanligi, 324, 20-23.

Seker, A. & Sentiirk, A. (2022) Dogrudan Yabanci Yatirimlar ile Uluslararast Ticaret Arasindaki Iliski: N-11 Ulkeleri
Omegi.  Bingol  Universitesi  Iktisadi ve Idari  Bilimler — Fakiiltesi — Dergisi, 6(1), 411-440.
https://doi.org/10.33399/biibfad.1071586

Seker, A. (2018). Teknoloji Transferinin Teknolojik Gelisim, Uretim ve Yiiksek Teknoloji Uriinlerinin Ihracat1 Uzerindeki
Etkisi: Tiirkiye Ornegi. Business & Management Studies: An International Journal, 6(3), 583-603.
https://doi.org/10.15295/bmij.v6i3.303

Shahabadi, A., Amjadian, S., Ghasemifar, S. & Shafieian, M. (2023). The Effect of the National Brand on High-Tech
Exports in Selected Countries. Journal of Innovation and Entrepreneurship, 12(54), 1-19.

497



| KUiiBF DERGI, 27(2), 2025 |
The Impact of Foreign Direct Investment on High Technology Exports: An Investigation with The Mediating Roles of R&D and Patents

https://doi.org/10.1186/s13731-023-00318-8

Shukla, D. B. (2005). Need to Inculcate the Culture of Intellectual Property Protection in Research and Development.
Current Science, 88(10), 1553-1561.

Tarka, P. (2018). An Overview of Structural Equation Modeling: Its Beginnings, Historical Development, Usefulness and
Controversies in the Social Sciences. Quality & quantity, 52, 313-354. https://doi.org/10.1007/s11135-017-0469-8

Thakkar, J. J. (2020). Structural Equation Modelling. Application for Research and Practice (with AMOS and R).
https://doi.org/10.1007/978-981-15-3793-6

Ustabas, A. & Ersin, O. O. (2016). The Effects of R&D and High Technology Exports on Economic Growth: A Comparative
Cointegration Analysis for Turkey and South Korea. International Conference on Eurasian Economies 2016, 44-55.
https://doi.org/10.36880/C07.01475

World Bank. (2024). World Bank Open Data. Access Address: https://data.worldbank.org, Access Date: 02.02.2024.

Wu, Y. & Zhou, L. (2007). Cointegration and Causality Between R&D Expenditure and Economic Growth in China: 1953-
2004. In International Conference on Public Administration, 76, 1-4.

Yaman, H., Cetin, D. & Dulupcu, M. A. (2020). OECD Ulkelerinde AR-GE Harcamalar1 ve ileri Teknoloji ihracati: Bir
Panel  Veri  Analizi.  Anadolu Universitesi  Sosyal ~ Bilimler ~ Dergisi,  20(3), 193-208.
https://doi.org/10.18037/ausbd.801751

Yasar, M. (2020). The Relationship between High-Tech Product Exports, R&D Expenditures, and Patent Applications:
Dynamic Panel Data Analysis for Selected Countries. BIL TURK Journal of Economics and Related Studies, 2(4),
557-571. https://doi.org/10.47103/bilturk.791786

Yasar, S. & Sugozii, I H. (2021). Tiirkiye 'de Dogrudan Yabanci Sermaye Yatirimlari ve Inovasyon lliskisi Uzerine Teorik
Bir Inceleme. Iginde: S. Karabulut (Ed.), Iktisadi, Mali ve Finansal Konulara Teorik Bakis Agcilar1 (5. 131-148).
Ankara: Gazi Kitabevi.

Yaylal, M. & Karaca, Z. (2014). Tiirkiye’de Arastirma Gelistirme Harcamalar ile Dogrudan Yabanct Yatirim Mliskisi: Stir
Testi Yaklasimi. Cukurova Universitesi IIBF Dergisi, 18(1), 77-87.

Yaylali, M., Akan, Y. & Isik, C. (2010). Tiirkiye’de AR-GE Yatirim Harcamalar1 ve Ekonomik Biiyiime Arasindaki Es-
Biitiinlesme ve Nedensellik Iliskisi: 1990-2009. Bilgi Ekonomisi ve Yonetimi Dergisi, 5(2), 13-26.

Yildiz, H. (2017). Technology Spillover through Foreign Direct Investment in Developing Countries: Evidence from Patent
Applications.  Journal  Of  Social and  Humanities  Sciences  Research, 4(12), 689-696.
https://doi.org/10.26450/jshsr.118

Yildiz, H., Bozpolat, E. & Hazar, E. (2022). Feedback Literacy Scale: A Study of Validation and Reliability. International
Journal of Eurasian Education and Culture, 7(19), 2214-2249. https://doi.org/10.35826/ijoecc.624

Zapata, N. A., Arrazola, M. & De Hevia, J. (2023). Determinants of High-Tech Exports: New Evidence from OECD
Countries. Journal of the Knowledge Economy, 15, 1103-1117. https://doi.org/10.1007/s13132-023-01116

498


https://data.worldbank.org/

