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ABSTRACT 

International trade and technology transfer:  

obscured economies under the 21st-century trade policy 

by 

VELIEV SAMIR 

 

 International trade has become more competitive in certain market domains that countries 

with various endowments are obscured in those domains, such as high technology exports. This 

research paper focuses on determinants of high technology exports across specific country groups, 

namely the members of the Organization for Economic Co-operation and Development (OECD), 

the Organization of the Petroleum Exporting Countries (OPEC), and BRICS (Brazil, Russia, India, 

China and South Africa) countries. Studying key determinants related to these country groups aims 

to explain the reasons why certain countries are leading in high technology exports, while others, 

cannot catch up in this frontier. 

 Based on the empirical data, this paper explores how their high technology exports are 

impacted by key determinants which are the number of patents by non-residents, the inflows of 

FDI, and global competitiveness of an economy through the use of Instrumental Variables 2SLS 

regression for selected countries in 2008-2019. However, the role of natural resources on high 

technology exports is negative. 

 

 Keywords: international trade; high technology exports; transfer of technology  
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CHAPTER ONE: INTRODUCTION 
 

1.1. High technology exports in the global economy 
 

 Based on the World Bank data, both the value and volume of exports have been increasing 

since the global financial crisis in 2009. For example, the Export value index (2000 = 100) has 

grown by 55.1% higher in 2018 in comparison to 2009 (The World Bank, 2021), and the Export 

volume index (2000 = 100) also increased by 39.5% in 2018, compared to the respective figure in 

2009 (The World Bank, 2021). 13.6 percentage increase during 2009-2018 (The World Bank, 2021) 

was observed in the export of goods and services as a percentage of GDP. A remarkable growth, 

namely 30.4 percentage points (The World Bank, 2021), was also recorded in high-technology 

exports (% of manufactured exports) during that period of time.  

 Considering the constantly growing tendency of exports, it is important to deep dive into 

certain aspects of such export growth numbers across various country groups. As (Hausmann, 

Hwang, & Rodrik, 2007) pointed out, the content of exports is highly significant for economic 

growth – countries with a set of higher quality goods spectrum perform better. Therefore, exporting 

high technology products, cited (The World Bank, 2021) as “products with high R&D intensity, 

such as in aerospace, computers, pharmaceuticals, scientific instruments, and electrical machinery” 

is an important indicator for overall economic growth. In order to avoid possible growth traps, 

countries may need to focus more on exports of high-technology products in their participation in 

international trade in the 21st century rather than simply exporting more products every year. 

Increasing high-technology products may need more than applying conventional trade policy 

instruments. 
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Figure 1. High-technology exports (as % of manufactured exports; 2008-2019) of China, Estonia, 
and Saudi Arabia  

 Significant variations can be observed across different countries based on exports of high-

technology products. For example, exports of high technology (% of manufactured exports) of the 

Chinese economy contained 31.9% in 2009 and did not significantly change from that in 2019 

(31.46%). While the same indicator for Saudi Arabia diminished from 1.09% to 0.54% in 2009-

2018. On the other hand, Estonia's high-technology exports (% of manufactured exports) indicator 

grew from 10.36% in 2009 to 17.93% in 2017 (the latest available data) (The World Bank, 2021).  

 It is important to understand the reasons why some countries can export more (both in 

volume and value) but still cannot grow as other similar exporting economies which might be 

linked to what they export. Therefore, reasons behind such variations in exports of high-

technology products are worth of paying attention in order to understand the real picture in the 

global economy. It is also crucial to understand through which channel they can increase their 

exports that potentially brings overall better economic outcomes.  
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1.2. The research problem and the importance of the study 
 

 It is important to understand the significance of certain determinants in the production and 

exports of high-technology products. Manufacturing products in aerospace or pharmaceuticals 

industries, by simple intuition, seems much more challenging than that in agriculture or hospitality 

industries. Therefore, countries may need endowments and advantages to be able to participate in 

the global trade of high-technology products.  

 According to (Tebaldi, 2011), factors such as openness to international trade, human capital, 

and inflows of FDI have a significant influence on a country’s high-tech industry performance in 

the global market. Similarly, (Seyoum, Determinants of Levels of High-Technology Exports: An 

Empirical Investigation, 2005) also noted the importance of variables such as inward FDI, national 

technology infrastructure, and the sophistication of buyer needs in high-technology export 

performances of a country. By studying selected members of OECD, (Kabaklarli, Duran, & Üçler, 

2017) also indicated that foreign direct investment and improvements in patent applications also 

positively affect high-technology exports, while investment and growth rate have a negative 

influence on such exports. If boosting human capital needs huge investment, attracting foreign 

direct investments requires certain prerequisite conditions, and being open to international trade is 

challenging for certain countries. It becomes clearer why particular economies over-perform others 

in this market niche. A recent study, (Güneş, Gürel, Karadam, & Akın, 2020) also investigates 

panel data set of 48 countries to draw a similar conclusion that inflows of foreign direct investment, 

per capita income levels and human capital are key determinants of high-technology exports for 

these countries in 1997-2017.  

 However, fast growth and possession of resources and endowments seem inconclusive to 

explain, as shown above, why Estonia with comparatively fewer endowments, could increase its 
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high-technology exports while in Saudi Arabia, the share of high-technology exports cannot still 

exceed 1% of manufactured exports in spite of its comparatively richer opportunities to attract 

foreign investment and achieve higher growth rates.  

 Since there are plenty of studies that mostly focus on the investigation of countries with 

more homogenous characteristics within the analyzed groups, it is uncertain why such variations 

exist in reality. This paper aims to review existing literature, and specifically investigate selected 

countries from less homogenous groups to reflect a more general picture. By applying purposive 

sampling, which allows involving selected groups of countries that have more opportunities to 

export more and enhance technological capabilities better than lower-income countries with 

resource scarcity. 

 

1.3. Objectives of the study and hypotheses 
  

 This paper aims at delving into countries of OECD, OPEC, and BRICS groups which are 

more homogenous within the groups in spite of significant differences of structures of economies 

and other endowments. The paper aims to reveal the determinants, such as the ability to transfer 

technology and the rent of natural resources that may have a more significant impact on one 

specific group which is less significant on another group to explain the level of high-technology 

exports in 2008-2019.  

 This paper intends to find answers to the following, but not limited to, questions: 

- Do the main key determinants (such as inflow of FDI, R&D expenditures, human 

capital, and patent applications) of high-technology exports reviewed in the literature have 

similar impacts for selected country groups? 



5 
 

- Are high-technology exports influenced by natural resource abundance? 

- Does the competitiveness of economies affect their high-technology exports? 

 Based on the literature review in Chapter Two, as well as research questions raised above, 

this paper expects that: 

- Due to the spillover effect, the inflow of foreign direct investments, patent applications, 

and human capital positively affect high-technology exports of all selected country groups; 

- Natural resource dependence and abundance has a positive impact on high-technology 

exports in general; and 

- the competitiveness of an economy positively affects high-technology exports in 

general. 

 

1.4. The structure of the paper 
  

 This paper consists of five chapters. In the beginning, it introduces the recent picture of the 

global economy with a specific approach to high-technology exports and raises the research 

problem in Chapter One. In Chapter Two, the paper will review the existing literature written on 

the key determinants of high-technology exports. Chapter Three highlights methodological aspects 

of the study, while Chapter Four focuses on the empirical findings and discussions. In the end, 

Chapter Five summarizes the conclusions drawn from the study. 
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CHAPTER TWO: LITERATURE REVIEW 
 

 Existing literature mainly focuses on similar variables that have an impact on high-

technology exports in their investigations. Therefore, this chapter will review the literature by the 

main determinants before making specific hypotheses accordingly. 

 

2.1. Foreign Direct Investments 

 Literature highlights that one of the channels that technology transfers happens is FDI, and 

it is a dominant channel in terms of transferring technology to developing countries (Pack & Saggi, 

1997). Moreover, FDI seems to be a major channel of technology transfer, given that foreign firms 

choose to produce in a developing economy (Saggi, 2002). Also, (Pottelsberghe & Lichtenberg, 

2001) supported this argument. FDI benefits receiving countries strongly by FDI-related 

knowledge spillovers (Bitzer & Kerekes, 2008). (Javorcik, 2010) also underlines that “FDI is 

indeed an important channel of transmitting technologies and know-how across countries”. By 

investigating horizontal and vertical FDI, (Keller & Yeaple, Multinational enterprises, international 

trade, and productivity growth: Firm-level evidence from the United States, 2009) also provided 

evidence that technology spillovers of horizontal FDI are mostly observed in high-technology 

sectors, and it is not evident in low-technology sectors. Based on similar argumentation, (Keller, 

International Trade, Foreign Direct Investment, and Technology Spillovers, 2010) highlights that 

“high-tech sectors are where most technology creation takes place”.  

 However, while citing FDI as a significant channel of technology transfer, there are certain 

findings to consider. According to the argument of (Saggi, 2002), without additional supportive 

measures (such as human capital development, trade openness, R&D, etc.), spillovers from FDI 
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may not be attainable. Moreover, being subsidiaries of foreign firms more productive than the 

domestic ones, spillover from vertical FDI is another crucial aspect to be considered (Saggi, 2002).  

 Also, (Zhu & Fu, 2013) in the study of export upgrading concludes that being one of the 

principal channels of international knowledge transfer, FDI has a significant and positive impact 

on export sophistication. Therefore, inflows of FDI can be selected as a proxy variable to 

technology transfer for this paper to argue that it is one of the key determinants of high-technology 

exports.  

 Literature (for example, (Bayraktutan & Bıdırdı, 2018)) considers the inflow of FDI is 

considered as one of the key determinants of high-technology exports. Unlike outflows of FDI, 

inflows of FDI may become an important factor to influence a country’s technological capacity. 

 A significant positive relationship can be observed between FDI and export quality of a 

host country, especially in developing economies. For example, (Harding & Javorcik, 2012) 

conclude that, compared to other sectors, the sectors with a special focus to attract FDI through 

national efforts have 11% higher unit values of exported products. The positive impact of inward 

FDI is revealed in several other papers as well. For example, (Tebaldi, 2011) concludes that 

opening the economy to FDI will improve high-technology exports. (Gökmen & Türen, 2013) 

analyzed EU-15 countries for 1995-2010 term, and also concluded that FDI inflow had a 

significant impact on high-technology exports. Another paper also shows FDI inflow as one of the 

key variables with a significant positive effect on high-technology exports, particularly in the 

emerging countries (Abedini, 2013). In a very recent study, (Konya, Küçüksucu, & Karaçor, 2021) 

also note that FDI significantly affects high-technology exports of fast-growing emerging countries 

(BRICS and Turkey) in 1996-2017. This is similar to a conclusion drawn by (Güneş, Gürel, 

Karadam, & Akın, 2020) as well.  
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 Based on a vast number of studies in literature, this paper argues that inflows of FDI have a 

significant impact on high-technology exports of selected countries. 

 

2.2. Human capital development 

 A very recent study from an industrial development perspective reveals that “industries that 

use human capital relatively more intensively experience relatively lower prices and higher output. 

New industries are assumed to emerge in step with education productivity” (Gillman, 2021). 

Human capital accumulation improves export sophistication in China’s export. As highlighted in 

the study of factors (Wang & Wei, 2008), it contributes to the rise of sophistication of exports in 

Chinese cities. 

 Studies that specifically concentrate on the determinants of high-technology exports, such 

as (Tebaldi, 2011) and (Konya, Küçüksucu, & Karaçor, 2021) find that human capital has a 

significant positive impact on high-technology exports. Human capital’s significant contribution to 

export upgrading, particularly in low-income country groups, has also been revealed by  (Zhu & 

Fu, 2013). By comparing Visegrad countries with the core members of the European Union, 

(Śledziewska & Akhvlediani, 2017) estimate that human capital accumulation has a significant 

impact on high-technology exports of EU countries.  

 Based on literature, this paper argues that human capital development has a significant 

impact on high-technology exports of selected countries.  

 

2.3. Patent applications  

 One of the papers on the relationship between trade and ideas by (Eaton & Kartum, 1996) 

concludes that almost all OECD countries improve their productivity growth from abroad by its 
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capacity to absorb technology. Therefore, countries that aim to improve their technology 

absorption capacity need to trade ideas – and it requires patenting infrastructure. 

 A leading paper by (Ivus, 2010) on this topic underlines the influence of patent rights on 

exports of developing countries in two separate time intervals, namely, 1960-1994 and 1994-2000. 

By focusing on Trade-Related Aspects of Intellectual Property Rights (TRIPS), the paper indicates 

that if patent rights protection is strengthened in developing countries, it increases the export value 

of the patent-sensitive industries, especially in medicinal and pharmaceutical products, in 

developed countries. 

 Although (Briggs, 2012) claimed non-identical role of patent rights across all industries,  

(Konya, Küçüksucu, & Karaçor, 2021) also make similar conclusions to (Ivus, 2010) about the 

impact of patent rights on high-technology exports of fast-growing emerging countries. (Kabaklarli, 

Duran, & Üçler, 2017) also find that patent applications positively impact high-technology exports 

– increasing patent applications by 1% generates 3,47% growth in high-technology exports. 

(Bayraktutan & Bıdırdı, 2018) also studied developing and developed countries from 1996 to 2012, 

as a result of which the number of patents was found to be statistically significant for high-

technology exports in both country groups, particularly, with higher elasticity in developing 

countries.  

 Based on literature, the number of patent applications has a significant impact on high-

technology exports. 

 

2.4. Natural resources  

 It is clear that natural resources generate significant revenues for endowed countries. As a 

form of capital, natural resource revenues may create countries to invest in new forms of capital 
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and develop the overall economy.  

 Based on the analysis of the USA’s imports from 58 countries, (Faruq, 2010) concludes that, 

unlike FDI and R&D, physical capital does not have a considerable effect on the export quality. On 

the other hand, (Asiedu, 2013) argues that natural resources had a negative impact on FDI in 22 

developing countries during 1984-2011. Moreover, (Poelhekke & van der Ploeg, 2013) finds that 

natural resource abundance negatively affects aggregate FDI, as the authors claim “aggregate FDI 

falls by 4% if the resource bonanza is doubled”. This effect is even more significant (10%) on the 

FDI in sectors other than natural resources in the long run if a country doubles the oil price.  

 The natural resources-knowledge economy perspective concludes that due to the 

domination of natural resources in the exports of abundant countries, their development does not 

impede the development of the knowledge economy (de Ferranti, Perry, Lederman, & Maloney, 

2002). However, recent studies still demonstrate rather a pessimistic view. (Aljarallah, 2019) finds 

that increasing resource rents by one per cent decreases human capital by 0.16% in the case of the 

United Arab Amirates. Also, by reviewing the existing literature, (Mousavi & Edmund Clark, 2021) 

summarizes that there is, in general, natural resource abundance adversely affects  education and 

health (as a measure of human capital accumulation). The empirical findings by (Zhu & Fu, 2013) 

demonstrate that some (e.g., oil and gas) natural resource reserves positively affect a nation’s 

export technology upgrading. However, by including other natural resources, this impact becomes 

mixed and complex.  

 Unfortunately, there are a very limited number of studies directly focusing on the impact of 

natural resources on high-technology exports. For the purpose of this study, it can be argued that 

effect of natural resources may be ambiguous and indirect on high-technology exports, and this 

effect is negative.  
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2.5. Competitiveness of an economy  

 When explaining national competitiveness, (Porter, 1990) underlines that a country’s 

companies must develop productivity in existing industries before boosting its capabilities to 

compete in new and more sophisticated ones. Because high-technology industries are more 

productive and sophisticated, being able to export more high-technology products is highly 

associated with a nation’s competitiveness. (Marginean, 2006) distinguishes the concept of 

competitiveness from macro- and micro-perspectives. Within a macro-perspective, one of the ways 

to identify competitiveness is a nation's ability to sell abroad. Another study of 84 countries during 

1980-2003 by (Fugazza, 2004) focuses on demand and supply-side factors. The study shows that 

poor supply-side conditions (such as infrastructure, macroeconomic soundness, institutional quality, 

trade openness) significantly impact a nation's export performance.  

 Literature is rich with findings on how various factors, such as domestic competition, affect 

competitiveness in foreign markets. For example, (Sakakibara & Porter, 2001) reveals that, for 

Japanese firms, the domestic rivalry is important for export performance, and trade protection 

weakens that performance. Another study by (Amiti & Khandelwa, 2013) about the impact of 

domestic rivalry and import tariffs focused on exports from 56 countries across 10,000 products to 

the USA. The study stressed that if the products are close to the world quality frontier, lower tariffs 

are associated with quality upgrading. By analyzing a relationship between trade liberalization and 

export performance for a selected group of OECD countries, (Ratnaike, 2012) reveals that 

domestic competitiveness and global demand are considerable drivers of export performance. 

Another study by (Seyoum, The role of factor conditions in high-technology exports: An empirical 

examination, 2004) also considered domestic rivalry as a significant factor. 

 Based on the vast source of literature on competitiveness and export performance, 
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particularly in high-technology exports, this paper claims that the more competitive the economy 

becomes, the more high-technology exports it will perform.  

 For this paper, the global competitiveness of an economy, measured by the Global 

Competitiveness Index (see in detail, Chapter Three) will be considered as one of the crucial 

variables that have a possible strong positive correlation with other factors, such as trade openness, 

domestic competitiveness, R&D expenditures, institutional quality and macroeconomic soundness. 

Each of these factors has also been investigated in the literature as determinants of high-

technology exports.  

 

2.6. Research and Development 

 Moreover, in finding answers to the question of whether countries can create comparative 

advantages, (Braunerhjelm & Thulin, 2008) conclude that one percentage point growth in R&D 

expenditures in selected OECD countries for 1981-1999 increase three percentage points of high-

technology exports. By looking at EU economies, particularly the case of Romania, (Sandu & 

Ciocanel, 2014) confirm that total expenditures on R&D, especially private expenditures, have a 

positive correlation with the level of high-technology exports. Similar to (Zhang & Yang, 2016),     

(Zhu & Fu, 2013) highlights that the significant role of R&D in the export sophistication in high-

income countries. (Sezer, 2018) looked at BRICS and Turkey between 1996 and 2014, and found 

out that an increase by one percentage in R&D expenditure leads to the 0.28% increase in high-

technology exports. However, (Bayar, Remeikienė, & Gasparėnienė, 2020) demonstrate that R&D 

expenses have different effects on short- and long-run on high-technology exports. Unlike short-

run results, it considerably contributed to the high technology export in the long run for EU 

transition economies. 
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 Since expenditures on R&D is a sub-indicator of the Global Competitiveness Index scoring, 

there might an endogeneity problem. In the empirical investigation, this issue will further be 

checked.   
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CHAPTER THREE: METHODOLOGY 
 

3.1. Data collection 

 For the aim of this study, this paper collected data for the selected factors (inflow of FDI, 

human capital, patents, natural resource rents and competitiveness) and high-technology exports 

from the following major sources for 2008-2019 years: 

 High-technology exports – as a responding variable, its data is collected from the “High-

technology exports (% of manufactured exports)” indicator by(The World Bank, 2021) 

where high-technology exports explained as “products with high R&D intensity, such as in 

aerospace, computers, pharmaceuticals, scientific instruments, and electrical machinery”. 

 The inflow of FDI – this independent variable is measured by "Foreign direct investment, 

net inflows (% of GDP)" (The World Bank, 2021) as “net inflows (new investment inflows 

less disinvestment) in the reporting economy from foreign investors and is divided by GDP”.  

 Human capital development – for this factor, it would be more appropriate to choose 

“Human Development Index” score data (UNDP, 2019) instead of “Human Capital Index 

(HCI)” (The World Bank, 2021) scores because, unfortunately, the latter indicator is not 

available across years and some countries for the purpose of this paper.  

 Patents – for this factor, as exclusive rights applied to an invention, “Patent applications, 

non-residents” (The World Bank, 2021) is selected to demonstrate an indication of 

technology transfer to an economy from abroad.   

 Natural resource rents – for this factor, “Total natural resources rents (% of GDP)” (The 

World Bank, 2021) data is selected as “the sum of oil rents, natural gas rents, coal rents 

(hard and soft), mineral rents, and forest rents”. 
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 Competitiveness – since this factor encompasses other variables, such as trade openness, 

macroeconomic soundness, institutional quality, etc.) within itself, this paper uses the data 

on ranking scores from “The Global Competitiveness Report series” (The World Economic 

Forum) collected by the author for years between 2008-2019 from annual editions. 

Selecting this data is intentional because of its sub-indicators, such as enabling 

environment, innovation ecosystem, market sophistication, which incorporate, but not 

limited to, infrastructure, institutions, labor market, macroeconomic stability, financial 

system, market size, and business dynamism. Due to methodological changes in the scores 

in 2018 and 2019, the author stylized scores of these years in proportion to the scores of 

previous years. Please note that most of them are considered as significantly important 

determinants of high-technology exports, as mentioned in Chapter Two. 

 The purposive sampling method has been used to select members of OECD, OPEC, and 

BRICS. As certain countries lack data, a limited number of countries has been chosen. Moreover, 

outliers have been removed prior to estimation. Therefore, the following table illustrates the list of 

countries appropriately selected from OECD, OPEC and BRICS groups for this study, and totaling 

to 450 observations: 
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Table 1. Selection of countries: 

OECD OPEC BRICS 
1. Australia 
2. Austria 
3. Belgium 
4. Canada 
5. Chile 
6. Colombia 
7. Costa Rica 
8. Czech Republic 
9. Denmark 
10. Estonia 
11. Finland 
12. France 
13. Germany 
14. Greece 
15. Hungary 
16. Iceland 
17. Ireland 
18. Israel 
19. Italy 
20. Japan 
21. Korea, Rep. of 
22. Latvia 
23. Lithuania 
24. Luxembourg 
25. Mexico 
26. The Netherlands 
27. New Zealand 
28. Norway 
29. Poland 
30. Portugal 
31. Slovak Republic 
32. Slovenia 
33. Spain 
34. Sweden 
35. Switzerland 
36. Turkey 
37. United Kingdom 
38. United States 

39. Algeria 
40. Iran 
41. Kuwait 
42. Nigeria 
43. Saudi Arabia 
44. United Arab Emirates 

45. Brazil 
46. Russian Federation 
47. India 
48. China 
49. South Africa 
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3.2. Descriptive statistics  

 Data collected for the selected 49 countries in 2008-2019 gives the sufficient number of 

observations to conduct further empirical analysis.  

Table 2. Descriptive summary statistics 

Variables Observations Mean 
Standard 
deviation 

Minimum Maximum 

High-
technology 

exports 
450 13.73395 7.730143 .146971 39.79189 

Patents by 
non-residents 

450 7806.48 13641.31 1 62597 

Natural 
resource rents 

450 3.348133 6.135239 0 32.10489 

Human 
development 

450 .8229711 .08644884 .492 .957 

FDI inflows 450 2.171305 2.586746 -8.486933 9.894891 

GCI 450 4.7916 .5312205 3.3 5.8 

  

 As Table 2 describes, variables have 450 observations from the datasets. The minimum 

figure for the high-technology exports is 0.15%, while the maximum share is approximately 40%. 

Moreover, the minimum number of patent applications by non-residents is just 1, this figure 

reaches 62,597 as the largest observation. Although the mean for the total natural resource rents is 

3.35% of GDP, the largest observation is 32.1%. While the mean for the Human Development 

Index score is 0.82, this figure is 4.79 for the Global Competitiveness Index score. Observations 

for the FDI inflows ranges from minimum -8.49 and maximum 9.89. 

 The data showed certain outliers that have to be removed for the reliability of the expected 

outcomes. Therefore, after deleting outliers, the distribution of observations is given as follows: 
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  Two-way scatter plots illustrate observations without outliers for the two variables in each 

figure above.  

 After checking possible correlations between explanatory and dependent variables, the 

Table 3 is given below: 

Table 3. Correlations between variables 

 
Table 3 demonstrates, there are no strongly correlated variables for the estimation model. 

 Moreover, The distribution of each variable is indicated in the histograms below in Figure 3: 

 

 
High-

technology 
exports 

GCI 
Patents by 

non-
residents 

Natural 
resource 

rents 

Human 
Developme

nt Index 

Patents by non-residents 1.0000     

Natural resource rents -0.0635 1.0000    

Human development Index -0.0312 -0.3644 1.0000   

FDI inflows -0.0597 -0.0069 -0.0774 1.0000  

Global Competitiveness 
Index 

0.2311 -0.2776 0.7700 -0.1081 1.0000 

Figure 2. The distribution of observations of the variables
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 The histograms show high-technology exports, patents by non-residents, total natural 

resource rents, and FDI inflows are left-side squeezed, while Human Development Index scores 

A) High-technology exports 

C) Patents by non-residents 

B) Human Development Index scores 

D) The Global Competitiveness Index 
scores 

E) Total natural resource rents F) FDI inflows

Figure 3. Histograms for the variables
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and the Global Competitiveness Index scores are right-side squeezed.  

 

3.2. Estimated Model 

 The vast majority of literature, including (Gökmen & Türen, 2013), (Bayraktutan & Bıdırdı, 

2018), (Güneş, Gürel, Karadam, & Akın, 2020), (Kabaklarli, Duran, & Üçler, 2017) (Tebaldi, 

2011), (Sandu & Ciocanel, 2014), and others on the respective topic mostly employ Panel Data 

Analysis to explain the significance of each of the independent variables on a dependent variable 

across countries in a particular time frame to better demonstrate changes over time and control 

heterogeneity and collinearity. 

 For multivariate analysis, all explanatory variables have been added to the equation at the 

same time. Before regression results and interpretation, a diagnosis was made to check whether the 

analysis is appropriate, justified, theoretically sound and complete. The equation is as follows for 

multivariate analysis: 

HTX = β0 + β1*FDIinf+ β2*PNR + β3* NRR + β4*HDI + β5*GCI + ε 

Where: 

HTX – high-technology exports (as % of manufactured exports), 

FDIinf - Foreign direct investment, net inflows (% of GDP), 

PNR - Patent applications, non-residents, 

NRR - Total natural resources rents (% of GDP), 

HDI – Human Development Index score, 

GCI - Global Competitiveness ranking score, and 

ε – the error term. 
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 The Hypothesis for each variable will be below: 

 H0: Coefficient = 0 or Variables has no significant effect on high tech export (null 

hypothesis) 

 HA: Coefficient ≠ 0 or Variable has a significant effect on high tech export (alternative 

hypothesis) 
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CHAPTER FOUR: EMPIRICAL FINDING AND RESULT 
DISCUSSION 

 

 First, estimations for the random and fixed effects have been tested and found out that the 

fixed effect is preferred to random effect. However, considering the possibility of endogeneity 

issue since expenditures on R&D as a percentage of GDP is a sub-indicator of the Global 

Competitiveness Index scoring, Hausman-Wu test is applied, and an endogeneity issue has been 

detected on the GCI score. Therefore, the 2-SLS model has been applied as a final model, using 

R&D expenditure as an instrument for the GCI score. Below the regression table shows the 2 SLS 

regression result: 

Table 4. Instrumental Variables (2SLS) Regression 

HTX Coef. Std. Err. t P>|t| [95% Conf. Interval] 

GCI 8.714783 2.328964 3.74 0.000*** 4.1347 13.29487

PNR .0000789 .0000345 2.29 0.023** .0000112 .0001467

NRR -.2566627 .0856356 -3.00 0.003*** -.4250714 -.0882539

HDI -4.692875 12.07245 -0.39 0.698 -28.43425 19.0485

FDIinf .3259664 .130378 2.50 0.013** .0695681 .5823647

Instrumented:  GCI 
Instruments:    PNR, NRR, HDI, FDIinf, R&D 

Source  SS df MS Number of obs.       = 366 
F (5, 360)               = 27.52 
Prob > F                 = 0.0000 
R-squared              = 0.2078 
Adj R-squared       = 0.1968 
Root MSE             = 6.5281 

Model 
Residual 

4025.25317 
15341.7964 

5
360

805.050635
42.616101

Total 19367.0496 365 53.0604097

 

 Based on the final regression table, except the Human Development Index scores, it is 
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obvious that all explanatory variables are expected to have a statistically significant impact on 

High-Technology Exports. The Global Competitiveness Index scores and Total Natural Resource 

Rents are statistically significant at a 1% significance level, while Patents by Non-residents and 

FDI inflows are statistically significant at a 5% significance level.  

 It is worth mentioning that impact of the Global Competitiveness Index scores (similar to 

(Amiti & Khandelwa, 2013); (Seyoum, The role of factor conditions in high-technology exports: 

An empirical examination, 2004)), FDI inflows (similar to (Tebaldi, 2011); (Gökmen & Türen, 

2013); (Abedini, 2013); (Güneş, Gürel, Karadam, & Akın, 2020); and (Konya, Küçüksucu, & 

Karaçor, 2021)) and Patents by Non-residents (similar to (Kabaklarli, Duran, & Üçler, 2017); 

(Konya, Küçüksucu, & Karaçor, 2021) and (Bayraktutan & Bıdırdı, 2018)) are expected to be 

positive, while Total Natural Resource Rents (similar to (Zhu & Fu, 2013)) is negative, which 

matches with the expectations. Unlike expectations, the impact of the Human Development Index 

scores is negative, but this is not statistically significant.  

The highest impact magnitude is observed in the Global Competitiveness Index, nearly 8.7, 

which means that a 1-unit score increase in the Global Competitiveness Index scores will likely 

increase High-Technology Exports by 8.7%. Although the impact of the number of Patents by non-

residents is statistically significant, it is economically not significant, showing a very small 

coefficient of 0.00007 % increase in High-Technology Exports, if increased by 1%. Further, a one 

percentage growth in FDI inflows is expected to increase High-Technology Exports by 0.32%. 

Unlike other statistically significant variables, Total Natural Resource Rents is expected to 

decrease High-Technology Exports by 0.25% if it increases by 1%.  
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CHAPTER FIVE: CONCLUSION 
 

 5.1. Concluding remarks 

 This paper has focused on the reasons why some countries, although with sufficient 

resources and endowments, are obscured in certain markets, specifically, in the high-technology 

markets. Therefore, by applying instrumental variables 2SLS regression, the key determinants of 

high-technology exports during 2008-2019 are investigated for selected economies from OECD, 

OPEC and BRICS country groups. 

 Similar to the literature review, the empirical results of this study conclude that as a 

technology transfer channel, FDI inflows significantly impacts high-technology exports. Global 

competitiveness of an economy and patents by non-residents also  significantly and  positively 

affects high-technology exports. As expected, natural resource endowments do not necessarily help 

countries to boost their high-technology exports, since the empirical model also reveal that total 

rents from the natural resources have a significantly negative impact. Only human capital 

development is not in accordance with the initial expectations, but its impact is not statistically 

significant.  

 Based on empirical findings above, this paper concludes that in order to not be obscured in 

high-technology markets, countries have to be capable of transferring technologies via FDI inflows, 

absorbing knowledge from non-residents along strengthening their competitiveness in the global 

economy. Natural resource-rich countries have to be more attentive in avoiding the negative 

consequences of resource dependence if they aim not to be obscured in high-technology markets. 

Although they might attract huge FDI inflows, such inflows need to be diversified to non-natural 

resource sectors as well. A more diversified economy may increase their competitiveness as well.  



25 
 

5.2. Limitations 

 Readers need to interpret the findings of this paper by considering certain limitations.  

 The datasets do not provide rich observations for all the countries this paper aimed to 

include. Especially, the lack of data for the developing and least-developed countries restricts the 

model only to the countries selected by purposive sampling. This might cause bias in findings 

compared to the findings of studies with randomly selected samples.  

 Also, this paper mostly considered FDI as a channel to transfer technologies. As (Pack & 

Saggi, 1997) and (Saggi, 2002) highlighted, multinational corporations (MNCs) also do transfer 

technologies to host countries. However, this transfer is mostly within-firm transfer. Therefore, for 

the study, this paper does not count technology transfers by MNCs as a factor to impact high-

technology exports of host countries. However, this aspect might be further analyzed by future 

researchers.  

 Moreover, this paper could be further extended to analyze the impacts of each independent 

variable on high-technology exports for these selected groups, to compare and reveal real 

differences across the groups. Unfortunately, limitations in datasets and the number of observations 

make it challenging to conduct the fixed effect panel data analysis to have more reliable research 

outcomes.  
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