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xi

This study is based on a perspective that has risen all over the world follow-
ing the 2008 crisis, initially manifesting itself politically and then economi-
cally, and calling as the age of populism. Radical parties came to power in 
the countries that suffered seriously from the 2008 crisis and played a role in 
the implementation of protectionist policies in countries by giving the mes-
sage that they take a stand with the populace. The main question of this study 
(book) is how the concept of populism has become a concept that defines our 
age and how this concept affects the external economic atmosphere through 
internal political balances and causes economic tensions between countries. 
Above all, it is known that capitalism is going through a transformation pro-
cess seriously. As a result of this transformation process, the system has to 
rebuild itself and renew all its vehicles while stepping into a new era.

The gap between the financial economy and the real economy gradually 
increased—after 1980—the nation-states transfer their basic expenses to 
financial institutions through loans, and the implementation of the financial 
deregulation process all over the world without slowing down has created 
a huge financial structure growing uncontrollably. In 2008, the financial 
welfare process caused by the financial structure has come to an end. This 
period of prosperity, considered as the success of capitalism, ended up with 
a devastating system crisis. The crisis that occurred in 2008 indicated that 
the economic system built after the Second World War came to an end. The 
system responded with a systemic crisis to get rid of structures that were 
incompatible with it. In other words, the twentieth-century economic tools 
and methods of making money had a serious conflict in the face of high 
technology and new tools and structures that produce added value. This situ-
ation emerges as the confrontation between the Silicon Valley and the Wall 
Street in the United States and the rebuilding of the Wall Street by the Silicon 

Introduction
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Valley. As a matter of fact, when the characteristics of the companies operat-
ing on the Wall Street are examined, it can be concluded that this company 
or the companies in the trading markets are big technology giants that have 
become essential today. A similar situation was experienced again in the 
2000s with the “dot​.c​om” crisis and the internet bubble of that period caused 
the formation of giant technology companies that dominate the world today, 
see; Amazon, Apple, Google, etc.

This situation also shows itself in the human being who continues his daily 
life. Industry 4.0 technologies and the marvelous development of artificial 
intelligence arise as a result of the controlled continuation of human lives. As 
a matter of fact, this terrifying structure, which acts through data, can manipu-
late human preferences. Uncontrolled content that people in many parts of the 
world encounter with social media, such as the Cambridge Analytica scandal, 
also affects people’s economic, political, and individual preferences. This 
situation, which was one of the consequences of the 2008 crisis, had a much 
more severe impact on the political structure. The technologically changing 
content of capitalism has resulted in rulers who accept politically radical 
discourses and have protectionist perspectives, coming to power or gaining 
power all over the world. While it is thought that it is impossible to avoid 
data with technological developments, a period that can be called the age of 
populism globally has started.

During this transition period, more authoritarian and more radical leaders 
came to power. The United Kingdom has vetoed twice and decided to leave 
the European Union (EU) in 2016. President Trump, who came to power in 
2016, with his “First USA” policy—Trump Moment—broke the multilateral 
free trade policy of the United States by waging war on the freedom of the 
global economic system. Withdrawing from the Trans-Pacific Treaty, first 
the Pacific and then from the Trans-Atlantic Investment Partnership Treaty—
suspended—caused the collapse of economic relations with Europe. These 
actions of Trump have had repercussions in all countries, and the nationalist 
logic has been resurrected, clinging to populist rhetoric, and dealing a great 
blow to the polyphony of the world. At this stage, a mysterious disease that 
emerged in China began to spread rapidly all over the world.

This study argues that, based on a claim that the 2008 financial and eco-
nomic crisis led to the rise of the populist leader, the so-called trade war, 
the world has been going through a process that led to mutual commercial 
reprisals between the United States, China, and the EU. The current economic 
sizes of the relevant economic blocks, which have a large share in global 
trade, are 51.3 trillion dollars in total (US$21.4 trillion, China 14.3 trillion 
dollars, EU$27 15.6 trillion). The global economic size has been realized as 
87.7 trillion dollars with 2019 data for the world. This situation reveals how 
much the commercial friction between the related blocs has the potential to 
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narrow global trade. The sections of the study have been arranged in a way 
explaining the state of the global economy in this period and include promi-
nent topics in the global economy.

In the first part of the study, Altuğ Günar touches on the connections 
between populism and the global economy and trade wars and gives quite 
striking information on the trade relations and trade wars of economic giants 
such as the United States, China, and EU, which are accepted as leaders in 
the world economy. In the second part of the study, Rüya Ataklı Yavuz high-
lights the role of the World Trade Organization in the process of trade wars by 
focusing on the role of the World Trade Organization in global trade. In the 
third part, Samet Zenginoglu tries to evaluate the globalizing economy rather 
than the Western-centered globalization of the economy in terms of two axes 
and leading actors. Following Ilhan Aras makes a great evaluation of EU–
China economic relations in a historical context. In chapter 5, Süreyya Yiğit 
sheds light on issues such as the trade deficit, technology transfer, industrial 
policy, and currency manipulation which President Trump has highlighted as 
being paramount in dealing with China. Kaan Celikok and Cem Saatcioglu, 
in the sixth part of the study, underline the importance of the Industry 4.0 
technologies with the example of Germany’s ecological industrial policy 
approaches and give deep information about Germany’s industrial policy 
design. In the next part, Omca Altın highlights the importance of energy 
in global affairs and draws attention to the relations between the EU and 
Russia. She asserts that accessing energy resources in uninterrupted, reliable 
ways and at affordable prices is of vital importance for countries. Otherwise, 
interruptions in energy resources, high dependency on imports, failure to 
provide affordable access to energy resources, and sudden fluctuations in 
prices adversely affect the economic and social welfare of societies, thus the 
global economy, and can lead to serious crises. In chapter 8, Fatma Didin 
Sönmez presents a theoretical model analyzing the impact of economic inte-
gration between developed and developing countries on the economic growth 
rate, human capital allocation across sectors, and technological change. 
Technology transfer by trade and foreign investment is the most important 
positive outcome of economic integration. In her opinion, the role of new 
technology in enhancing economic growth is widely accepted. However, the 
diffusion of new technology across the member countries in the integration is 
not clear. Even if foreign countries producing technology is voluntary to give 
their innovations, the domestic capacity of countries may be insufficient to 
use these innovations. Countries that have not human capital skilled enough 
to use developed countries’ technology have to pay a fixed cost. In the next 
chapter, Çağla Yavuz Özgören elaborates the role and mission of universities 
evolved toward being more responsible not only to meet the educational need 
of wider society but also fostering innovation through knowledge transfer 
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activities from university to industry to gain a competitive advantage in a 
global economy. In addition to that, Özgören not only seeks to provide com-
prehensive and integrative view on the subject through unpacking dynamics 
of knowledge transfer mechanisms in university-industry relations but also 
delineates avenues for future knowledge exchange research, with a par-
ticular focus on implications for achieving competitive advantage in a global 
economy. Eventually, Yusuf Kurtoglu attracts attention to the artificial intel-
ligence technologies. Kurtoglu asserts that in the past two decades, the appli-
cation of the internet and digital technologies make it possible to collect and 
availability of big data including images for economic agents. This allowed 
utilizing the application of creative digital technologies on big data analysis 
such as machine learning algorithms. Kurtoglu underlines the importance of 
the artificial technologies on the economic growth, world economy, and the 
future professions supposed to be created.

It is also important to note that all chapters of this book underwent an 
external review process. We want to thank all the authors and researchers 
who are experts in their field for their devotion and diligence and hope to 
help our readers. We would also like to thank our external reviewers for their 
expertise and contribution to our book. At the end of our saying, we also 
offer our endless gratitude to everyone who are the source of motivation for 
us and our authors for their patience and support during the conduct of these 
valuable works.

Our respect.

Editor: Assoc. Prof. Altuğ Günar
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1

INTRODUCTION

Several developments that occurred in 2016 globally have left their mark 
on the era we live in. The UK’s leaving the EU as a result of the United 
Kingdom European Union membership referendum, commonly referred to 
as the Brexit referendum, and following this, Trump administration’s com-
ing to power in the United States has led global multilateralism to face a 
serious challenge since the Second World War. The triggering factor of all 
these developments was the Great Recession of 2008, that is, the capitalist 
devastation arising from the global financial and economic crisis in 2008. 
The 2008 financial crisis led all countries around the world to face a serious 
economic downturn.

Following the 2008 financial crisis, the number and popularity of populist 
political leaders have increased significantly, first in Europe, then all over 
the world. After the Second World War, the world has witnessed the rise of 
populist rhetoric in politics, politically, and culturally, and economically in 
particular. Populist trends in Europe have emerged in the context of under-
mining the EU integration process, anti-immigration policies, othering, and 
antidemocratic practices; besides, coming to the US administration in 2016, 
Trump, who turned economic nationalism into a foreign policy instrument, 
has made the United States withdraw from all multilateral agreements. The 
United States started a trade war that causes great damage to global trade 

Chapter 1

World Economy in the 
Age of Populism

On Trade Wars of the Leaders 
of World Economy: The US, 
China, The European Union 

Altuğ Günar

 EBSCOhost - printed on 2/12/2023 5:29 PM via . All use subject to https://www.ebsco.com/terms-of-use



2 Altuğ Günar

first with the EU and then with China. Trade wars have encouraged populist 
rhetoric in politics all over the world and the global economy has been under 
the influence of protectionism.

The key issue of this study is that the 2008 financial crisis has increased 
populist trends all over the world and destroyed the multilateral global order 
by triggering trade wars. So indeed, after the 2008 crisis, EU integration has 
entered a serious existence crisis, and populist leaders, who transform the 
EU’s support to the multilateral global order into a sense of hate on a social 
basis, have campaigned to convince people that integration is something to 
be hated. The most concrete outcome of this situation has been “Brexit.” 
Leaders who express themselves as populists have acted with suspicion 
toward thoughts such as global governance, global economic arrangements, 
and supranational integration and have begun to use the structures formed by 
the achievements of democracy to destroy democracy. As protectionism rises 
in the global economy and trade, the world becomes alienated from itself, 
collaboration processes suffer, and conflicts increase. This study consists of 
three chapters. Chapter 1 deals with the concept of populism and discusses its 
relationship with economic protectionism. Chapter 2 examines the trade wars 
in a historical context, along with their reasons, and reveals in what way they 
are similar to today. The third and last chapter, on the other hand, touches 
on the trade wars between the United States, the EU, and China and tries to 
explain the current situation from different perspectives.

CONCEPTUAL BACKGROUND: ON POPULISM 
AND TRADE PROTECTIONISM

Populism is regarded as “one of the main political buzzwords” of the twenty-
first century. The term is used to describe left-wing parties in Latin America, 
but this concept is also preferred to describe dissenting views expressing 
right-wing trends in Europe. As a matter of fact, when we look at the United 
States, we see that this concept emerges as an expression used for the US 
presidents, no matter left or right wing. Using the concept intensely to such 
a degree leads to a serious contradiction in terms. First of all, it should be 
revealed that the concept is a term of liberal democracy. In this context, 
examining the concept theoretically, it can be stated that it is closer to lib-
eral democracy. Indeed, most of the actors identified as populists can exist 
or continue their existence politically within liberal democracies. Attracting 
attention, this controversial concept is used to point out different phenomena 
in many different regions around the world. While populism manifests itself 
as xenophobia and anti-immigration in Europe, the economic aspect of the 
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concept outweighs in Latin America, and it refers to phenomena such as bad 
economics, partisan staffing, or “favoritism” (Mudde 2017, 1–2).

When the lexical meaning of the populism is examined, we see that it refers 
to “a type of politics that claims to represent the opinions and wishes of ordi-
nary people” (Oxford Leaner’s Dictionary, 2020). The concept of populist, 
on the other hand, means a member of a political party claiming to represent 
the feelings and thoughts, as well as the demands of common people or “a 
believer in the rights, wisdom, or virtues of the common people.” It is stated 
that the first known use of the concept dates to 1891, being derived from the 
Latin word “populous” (Merriam-Webster, 2020).

Parties or politicians with a populist political trend base their claim and 
administration legitimacy on the folk. Therefore, they think that structures 
created by the nature of the system weaken the public representation. Due 
to increasingly compromising with the principles of “the rule of law,” “an 
independent judiciary,” and “free media,” which can be considered as indis-
pensable for today’s democratic systems, the political system that wraps itself 
up in a different structure after a while begins to personalize and it leads 
to these people shape the system as they wish. While the situation in the 
political sphere, the superstructure of the system, undergoes such a change, 
in time, parallel developments occur in economics. Populist leaders desire to 
gain authority or to establish authority over independent agencies involved 
in economy administration since they reject restraints on the conduct of eco-
nomic policy (Rodrik, 2018 196–199).

Today, the concept of populism reflects the spirit of the existing age. As a 
matter of fact, following the global financial crisis of 2008, political movements 
which are characterized as populist figures gathered support and strength from 
far right ideologies. It can be argued that the most specific examples of this situ-
ation are the emerging political movements in the countries that suffered from 
the crisis. Syriza’s landslide victory in Greece, the rise of the Podemos Party in 
Spain is the most explicit sign for this situation. Giving the message that they 
stand by the common people, the political parties in question left the word that 
they disapprove the politics made by the elites. However, it is known that both 
parties get strength from the radical leaning left wing. Consequently, the use 
of the term populism has led to a big conceptual discussion. This acceleration 
increased its popularity in the wake of the withdrawal of the UK from the EU 
in 2016, and, particularly, Donald Trump’s election victory as the president of 
the United States in the same year truly exploded it. The term populism shot to 
fame with Trump’s inauguration in 2017 (Mudde 2018).

One of today’s striking paradoxes is the fact that the democracy form 
adopted after the Second World War appears before the humanity as threat-
ening itself today. The crisis of trust in democratic institutions in Europe is 
one of the outcomes of the success of the factors that hold together and form 
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democracy. Nationalistic attitudes that manifest themselves concretely and 
strongly as anti-immigration in Europe has significantly emerged with the 
rising of Marine Le Pen in France, who brings this trend forward, and his 
victory in the first round of the election. It is seen that far-right nationalism 
has gained strength also in Denmark, Sweden, the Netherlands, and Austria. 
Indeed, it can be explicitly seen that after the 2008 financial crisis, radical 
trends toward nationalism over identity have increased in Europe. However, 
radical and antidemocratic trends emerging in Europe shall play a determin-
ing role in shaping the future of democracy. Although the concept called 
populism remains in Europe, the response of European societies to these 
trends is of vital importance in shaping the future of democracy (Krastev 
2011, 11–12, 15).

Studies linking the balance of domestic policy and the policies of global 
trade have increased after the 1990s. As a matter of fact, along with the 
1990s, trends changing the global atmosphere have pushed the world to go 
through a major transformation. In this regard, national leaders meeting in 
trade negotiations reflected the situation of their countries in these meetings. 
Within the relevant period, during the Uruguay Round that led to the creation 
of the World Trade Organization (WTO), the effects of domestic political 
developments on global trade were monitored concretely. Domestic politics is 
not only effective in the context of leaders, groups representing the industry, 
interest groups, in particular, have been instrumental in resolving the dispute 
between the United States and Japan in the relevant process. In the 1990s, 
statist theories were highlighted in political science, and these influenced the 
foreign trade and economic policy of the states. While statist theories priori-
tize policies based on national interests and dominated by national interests, 
they make much less concessions to other political actors or participants, and 
by not including relevant stakeholders in the process, they become competent 
in determining international economic policies with an elite decision-making 
structure (Grossman and Helpman 1995, 676).

The economic globalization continued to develop in a largely unchecked 
fashion from the end of the Cold War through to the global financial crisis of 
2008. In fact, for the United States, to maintain its hegemony was possible 
in this way. Neither China nor Russia challenged the hegemonic power of 
the United States, and economic globalization continued to develop without 
slowing down until 2008. With Donald Trump’s presidency in the United 
States in 2016, the winds have changed. Facing a serious existential crisis in 
2016, the EU has also fallen behind its global competitors in the context of 
technological development and digressed from its role of being the fortress of 
multilateralism. Predictions that the post–Cold War global order will develop 
in the context of North America, Europe, and Asia has ended unexpectedly. 
In this regard, we witnessed the rise of Trump’s “America First” illiberal 
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policy in Western and Central Europe, while “Putinesque Revanchisme” has 
been effective in Eastern Europe and a “Chinese model of authoritarian capi-
talism” in large parts of Asia. The countries that are unsatisfied with the lib-
eral order let nationalist trends strengthen globally. The world has witnessed 
in this period a nationalism at levels unprecedented in the life of that order 
since the Second World War. Strengthening with economic protectionism 
and restraint measures, the populist rhetoric in a sense also causes culture 
wars (Higgott 2018, 4–5).

In Europe, populism has turned into a concept that arouses a sense of 
resentment to agitate societies, which is used to guide audiences toward the 
targeted goal with a sense of resentment. In this regard, a “thinner” version 
of populism has manifested itself, at different levels in various countries—
especially in EU member countries—as resentment, opposing supranational 
integration. The political and economic integration process of the EU appears 
to be one of the reasons for this resentment. Indeed, in the UK, this has 
undoubtedly made an important claim for Brexit supporters. Likewise, the 
measures taken to overcome the economic destruction that emerged after the 
2008 crisis and the necessities of being in the economic and monetary union 
have been claims by populists against the EU in Greece, Spain, and Portugal. 
Moreover, anger against the EU has turned into the belief that immigrants 
and pro-globalizers in Hungary and Poland pose a threat to national security. 
In the United States and some Latin American countries, this situation mani-
fested itself as an economic nationalism as opposed to trading (Rewizorski 
2020).

The mentioned situation was expressed by the famous economic thinker 
Karl Polanyi in the 1940s. Polanyi stated that with the integration of global 
markets, the opening of the global economy, and the growth of the capitalist 
market, democracies will decline and exemplified that racism increased dur-
ing the interwar period. However, at this point, Polanyi stated that irregular 
markets will lead to this situation. Polanyi underlined that if markets are 
not regulated and taken under control in a way that is replying to society, it 
will first emerge as a force against the life of people, democracy and then 
become extreme. Rodrik (2012) expressed this situation as the “Globalization 
Paradox.” Rodrik, in his work on the relationship between Democracy, 
Global Markets, and States, discussed why these structures cannot coexist.

In the world we live in, a new one is added to the rising inequality every 
single day. The gradual destabilization of the capitalist system and ris-
ing inequality cause us to frequently confront systemic capitalist crises. 
Socioeconomic inequalities appearing in the social sphere, the pressure of 
rapid technological change, and deindustrialization concretely destroyed 
the compromise between liberalism and the system. Indeed, this served the 
purpose of populist parties and enabled them to develop policies toward the 
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irregularities of modern global capitalism; thus, it increases the power of 
populist ideas on laborers. Although policies designed in a populist way give 
results when applied in the short term, they are not preferred because the costs 
of their implementation in the long term are not sustainable. However, as we 
have witnessed today, populist leaders, to whom Poland and Hungary can be 
inferred as examples, integrate nationalist and antidemocratic practices with 
these tendencies. Polanyi clearly expressed this situation and pointed out 
that populist and antidemocratic ideas will be strengthened in systems where 
people are thrown into the lap of the market (Milner 2019, 94).

Another claim that can be associated with populism is the thought related 
to the fact that the era of neoliberalism is over, and the era of neo-nationalism 
has just begun. Blyth has explained the situation which he calls “Global 
Trumpism” in this way and he stated that following the poll defeat of David 
Cameron in the UK, country’s withdrawal from the EU and Trump’s inau-
guration in the United States took place consecutively (Blyth 2016). At the 
same time, the overt support of the UK Independence Party (UKIP) leaders to 
Trump and Trump’s overt support for the UK’s exit from the EU have been 
announced to the international media during the mutual visits of the parties 
(BBC 2016; BBC 2016a).

Economic crises give great opportunities for political parties. The most 
important of these opportunities is to win the election by developing policies 
to get the votes of the voters who suffer from the economic crisis. In this way, 
political parties not only win new voters but also protect their existing votes. 
Therefore, economic crises or external economic shocks have the potential 
to influence the balance of domestic politics. It can be claimed that there 
is a relationship in this sense between the rise of populist parties or leaders 
globally after the 2008 crisis. However, there are many questions that need 
to be answered regarding the course of the relationship between the crises of 
capitalism and populism (Ahlquist, Copelovitch, and Walter 2020, 904, 907).

It is a fact that most of those who voted for Trump in the United States are 
people who live in regions affected by China’s membership in the WTO. It 
is known that there are strong trends within the EU indicating such a trend. It 
has been stated that in the regions where import competition prevails in the 
EU, the far-right parties are supported. Likewise, between 1997 and 2009, 
the tendency to vote for far-right parties increased in Germany in the import 
competition originating from China (Algan et al. 2018, 4–5).

After the 2008 crisis, measures for protectionism in global trade have 
increased significantly. Global trade in the twenty-first century is undoubt-
edly much freer than in the twentieth century. The acceleration of globaliza-
tion with technological developments and concordant policy changes enabled 
the factor mobility (free movement of persons, workers, services, and capital) 
to move freely. This led the post–Cold War global trade rules to become 
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much more flexible and attempts to establish common rules governing global 
trade have increased. This post–Cold War emerging situation continued until 
2008, the 2008 global financial crisis caused the global trade to come under 
pressure in the context of restrictive rules. The members of the G-201 decided 
that countries refrain from implementing trade-restrictive measures after the 
2008 crisis; however, the decision taken could not be implemented. After the 
2008 financial crisis, the G-20 governments implemented more than 12,000 
trade restrictive-interventionist measures. Besides this, the total number of 
trade facilitation measures reached 4.500. It can be stated that 70% of the 
trade interventions implemented after the 2008 crisis were damaging inter-
ventions. Even though the failure of the Doha Round of the WTO, whose 
main function is to deal with the global rules of trade between nations, did 
not have significant consequences for the global economy, this was the first 
time for the WTO failing in a global multilateral trade negotiation. The trend 
of global trade liberalization got a serious blow. But in the spring of 2018, 
new steel and aluminium tariffs on China levied by the United States have 
resulted in retaliation levied by various trading partners of the United States 
on the United States. Chinese retaliation, in particular, led to further pressure 
on the normal operations of the global trading system, even though it targeted 
the United States (Shatz and Chandler 2020, 7–8).

The link between populism and economic crises may not always emerge 
as expected. Thus, even though acceding of populist leaders after the 2008 
financial crisis, which also heavily influenced global trade, and increas-
ing protective measures afterward, it is also argued that globalization is 
the main factor that drives populism. Based on this, Brexit appears as a 
very explicit example. The social segment supporting Brexit in the UK has 
been classified as populist, and they shared common fears and concerns, 
like other prominent populist leaders of Europe. However, most political 
actors supporting the Brexit process defined the EU as a protective trade 
bloc that stands out in the global economy. It was thought that after with-
drawing from the EU, the UK would gain more profit from the global 
economy by relieving its commercial responsibilities in EU legislation. This 
situation indicates that protectionism is not always supported by those who 
are defined or classified as populists. What populists oppose is the EU’s 
supranational system. They claim that the rules imposed by foreign elites 
prevented popular sovereignty. Similarly, associating their approach to 
global trade with these foreign elites, populists are often associated with the 
protective measures they have developed. The populist movement emerged 
in the United States in the 1890s sets another example in this direction. The 
Gold standard caused the United States to suffer an economic shrinkage and 
bankers, the Gold standard, and financial elite were blamed for this crisis. 
In 1896, a serious reaction against financial globalization occurred in the 
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United States. Likewise, US populists opposed the customs tariffs applied. 
While Republicans were in favor of high tariffs to support the development 
of the US economy, Democrats and Populists considered import tariffs to be 
a taxation practice that protected the rich and harmed citizens. Although this 
clearly shows that there was a more rational perspective on import tariffs at 
that time, populists did not succeed in their opinions about the Gold stan-
dard. Nineteenth-century populists, therefore, supported free trade and they 
believed that ordinary people should be protected, instead of the country’s 
elites. Most of today’s populist leaders want protection for the same reason, 
namely that globalization benefits the rich and wealthy. In other words, 
they believe that globalization harms the middle class. The protectionist 
approach applied by Trump is of course different from the nineteenth cen-
tury, but in terms of attitudes toward globalization, what has changed in the 
meantime is just the relationship of the American elite to the world economy 
(Rodrik, 2020 22–23).

It can be argued that imposing a tariff on imports contributes the country’s 
free trade position and improve its welfare. This situation has been accepted 
in terms of international trade theory. However, the issue of what kind of 
results will be given by the sequential implementation of such an application 
by countries has been discussed in the literature. In fact, even though this was 
called “Optimum Tariff Theorem,” once a country retaliates against tariffs 
imposed, all parties are bound to lose as compared with the free trade position 
(Johnson, 1954 142). The concept of economic protectionism has previously 
threatened international trade regimes. This concept, which emerged in the 
1980s, caused the United States to decline globally and caused an increase in 
the shares of the European Communities (EC) (then) and Japan, which were 
its competitors in the global economy. The United States has hardly regained 
its lost trade position in the global economy (Baldwin, 1986). However, 
whether protectionism policies are necessary for a country is also discussed 
in the current literature. Protective measures that are effective and strategi-
cally determined for countries to reach a certain level of development are 
implemented in the development stages of the states, and then pro-free trade 
policies are supported by the relevant countries. Although it is known that 
protective measures have developed states economically, it is also a fact that 
the measures for the liberal and free global order are not implemented by the 
states at first (Çekin and Nuroğlu 2020, 75).

Contrary to the predictions that the economy will deteriorate due to the 
implementation of protectionist measures, it was pointed out that in some 
cases protectionist measures have positive results. The prohibitive measures 
taken against free trade shake the confidence of the country and lead to a 
decrease in foreign investments. Indeed, such a consequence emerged in the 
United States in 1930, following the Smoot-Hawley tariff. The consequences 
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of the 1929 “Great Depression” were even worse due to the stated tariff mea-
sures. When the economy is faced with the liquidity trap, economic policies 
cannot be implemented rationally. For this reason, although the implementa-
tion of protective measures is not a bad practice for economies facing the 
liquidity trap, this situation is not considered as a good approach in terms of 
foreign policy and bilateral relations (Eichengreen 2016).

Nontariff barriers may contribute to eliminate some effects on economy. 
However, nontariff barriers lead to increase of costs in production and trade. 
By 2018, nontariff barriers are estimated to be more than twice that of tariffs. 
Thus, international trade can be strongly affected by this situation, both posi-
tively and negatively (OECD 2018, 26).

Protectionist measures on global trade have increased after the 2008 finan-
cial crisis. The governments of the G-20 countries have implemented various 
protectionist measures and imposed restrictive measures on countries by 
enacting protectionist policies. After the 2008 financial crisis, the following 
protectionist measures have been implemented until 2015: export incentives, 
investment measures, nontariff barriers, export tax or restrictions, import 
countervailing duties, and state aid (Evenett and Fritzs 2017, 40).

ON TRADE WARS

Cambridge dictionary defines trade war term as “a situation in which two 
or more countries raise import taxes and quotas.” Countries often prefer 
such a practice to try to protect their own economies (Cambridge Dictionary 
2020). Today, trade wars suggest economic retaliations imposed by inter-
national economic actors such as the United States, China, and the EU, and 
throughout history, countries have experienced serious tension and even wars 
over trade. The first example to set in this context is the conflicts between 
England and the Dutch Republic. The main reason for the maritime conflict 
between the two countries in the seventeenth and eighteenth centuries was 
because of trade competition. Global superiority of the Netherlands ended as 
a result of the war. The two countries became the first instance of trade wars 
as the Netherlands conducted secret trade agreements and negotiations with 
the American colonies and triggered an uprising against England. Britain 
imposed a serious blockade on the Netherlands (Britannica 2020).

The conflicts between 1839 and 1842, and 1856 and 1860, known as 
“Opium Wars,” set another example of trade wars. The triggering factor of 
two major conflicts between the British and the Chinese governments was the 
opium trade. The claim of British, representing Western trade in China, on 
the fact that smuggling opium was made by Western merchants sparked the 
first war. Profits returned from the sale of opium enabled Western countries to 
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compensate for the losses incurred in the commercial context, but later things 
had changed, disputes over the sale of opium and failure to improve trade 
conditions caused conflicts to occur. The Opium Wars negatively affected 
China. The British increased their global economic dominance with industri-
alization (Reist 2012, 1).

Another example of trade wars is the conflicts known as the Banana Wars. 
It was waged to protect the commercial interests of the United States in 
Cuba, Haiti, and the Dominican Republic and resulted in US intervention in 
the region between 1898 and 1930 (Crandal 2014, 110). The Smoot-Hawley 
Act of 1930, the most infamous tariff on record, completely reversed the 
American trade strategy and provided US domination to shape (Lake 1988, 
184). The 1930s witnessed another trade war in terms of global trade. The 
Anglo-Irish economic war was eventually settled with the “Irish” victory. 
The bankruptcy of governments and mutual commercial reprisals turned into 
a great economic war between the two countries. In Ireland, with the “Fianna 
Fail” party of Eamonn de Valera coming to power in 1932, its first action was 
the suspension of the land revenues paid to England. The UK reacted rapidly 
economically to this situation, increased Ireland’s agricultural export tax by 
68% to 88%. In response to the export decisions taken by the UK, the Irish 
restricted the imports of coal, cement, sugar, iron, and steel, and machinery 
from the UK and increased Irish tariffs from 9% to 45% between 1931 and 
1936, while also increasing the number of goods entered has also increased 
coverage at the same time (O’Rouke 1991, 357–358).

The trade war on genetically modified foods has been one of the issues 
that attracted attention and aroused curiosity within the WTO’s solution 
mechanism. The United States, Canada, and Argentina acted together with 
the United States in 2003 to initiate the solution process against the EU 
(European Communities —then—)in the WTO in 2003. The subject has 
emerged in the context of the effects of genetically modified organisms 
(GMO) products on human health and has turned into a trade dispute due 
to the implementation and evaluation of various regulations for the risks of 
GMO foods. This dispute regarding the risk posed by genetic applications 
on agricultural products in terms of the future of agriculture has been closely 
followed in the United States and the EC WTO and made quite detailed 
defenses. It has been claimed that the ECs slow down the processes regard-
ing the regulation of GMOs or the severe delay of the approvals of these 
processes and the prohibition of some EC members’ GMO products in their 
own countries violated their responsibilities in the context of the WTO agree-
ments by the EC. The EC claimed that the WTO was not included in the 
judicial mechanism of the WTO in terms of the subject involving different 
disciplines, but later it implicitly abandoned this claim. According to the EC, 
the issue is handled on a very narrow ground for the other party. The United 
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States handled the issue based on the WTO’s Sanitary and Phytosanitary 
Measures Agreement and pointed out that this agreement should be followed. 
This agreement regulates the implementation of trade-restricting measures 
for WTO members in cases that pose a risk to human plant and animal health 
(Peel, Nelson and Godden 2005, 141–145).

In 2016, the change of administration in the United States, one of the 
world’s leading economic powers, has been effective in changing its global 
position. As the president of the United States, Trump’s “America First” 
policy has stricken a big blow on the global multilateralism of the United 
States, at the same time, this policy led to the country’s withdrawal from 
major agreements supporting the global economy. It has been the EU to suf-
fer from this consequence, at first. The “Transatlantic Trade and Investment 
Partnership”2 (TTIP) agreement, whose negotiations started with the EU in 
2014, was suspended during the Trump period. Following the macropruden-
tial policy imposed against the EU, Trump also made a serious move on the 
Pacific sphere and withdrew from the Trans-Pacific Partnership (TPP). Trade 
relations between the twelve countries included in the TPP have taken a 
different dimension and in this way, the United States ended the era of mul-
tinational trade agreements with Trump. The TPP was negotiated under the 
former president Barack Obama, but never ratified by Congress. Withdrawing 
from the TPP, Trump, thus, has announced that the United States will only 
negotiate trade deals with individual allies, and he has taken US trade policy 
to another dimension (Brookings 2017).

The rapid rise of populist political leaders in recent years in many western 
democracies, including the United States, has disrupted the global coop-
eration process and global governance. The short-term protectionist policies 
suggested by populist political leaders, disregarding their long-term conse-
quences, have remained incapable of paying attention to people’s fears and 
beliefs. In this context, a trend such as opposing global governance systems 
has emerged. In general, most of the populist leaders disdained interna-
tional institutions, and they concentrated resources domestically, choosing 
to strategically disengage from conflicts abroad. After 2016, these trends 
have showed themselves on a global scale as trade wars, closing of borders, 
and abrupt disengagement from international issues. In the United States, 
President Trump’s inauguration in 2016 triggered a dangerous trend such as 
using economic means to pursue foreign policy and to govern global issues. 
For the purpose of dictating the international interests of the United States, 
the policy of imposing sanctions through pressure over economic protection-
ist measures has become a populist practice with Trump, and this sparked 
the trade wars on a global scale. This process, which is called as trade wars, 
began in 2018 and the US import tariff tripled in 2019. Naturally, China 
responded to this situation in the same way with commercial retaliation. As a 
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result, trade wars have caused a serious contraction in trade activities, disrup-
tion of the global value chain, uncertainty of policies due to insecurity, and a 
decrease in global growth figures globally (Mattozzi, Marcos, and Nakaguma 
2020, 2).

THE TRADE WARS BETWEEN THE UNITED 
STATES, CHINA, AND THE EU

Throughout his election campaign, Trump consistently criticized the multilat-
eralism in the global order and the role of the United States in this multilater-
alism; moreover, he stated that international trade agreements account for the 
reason why the United States is in its current situation, and the commercial 
relations the country has entered into with the WTO, North Atlantic Free 
Trade Area (NAFTA), and other global organizations cost the United States a 
lot. Trump has clearly expressed that the agreement between the United States 
and NAFTA was the worst trade deal ever made in the history of the United 
States; it was a mistake to support China’s membership of the WTO in inte-
grating with global trade, and most of the policies to be implemented for free 
trade shall oblige the United States to implement foreign regulations. Trump 
remarked that the main reason for United States’ trade deficit reaching $1 tril-
lion is the multilateral trade agreements and international trade organizations 
of which the United States is a member. Uttering remarkably that the United 
States is subject to international rules, Trump argued that the reason why the 
United States is losing power is that the country is subject to such practices. 
Organizations with a multilateral structure such as the WTO have infringed 
the sovereign right of the United States and tarnished the reputation of the 
United States. Referring to Abraham Lincoln and George Washington, the 
founding leaders of the United States, Trump stated that the US trade policy 
should protect the country and claimed that if the protectionist measures were 
abandoned, the United States would become impoverished; he also pointed 
out that the right to sovereignty, which was violated by free trade agreements, 
should be given back to the United States. Stating that the United States was 
able to become a great capitalist power with protectionist measures, Trump 
has identified his own stance with Washington and Lincoln’s protectionist 
policies (Edwards 2018, 183–185).

Bilateral trade between China and the United States has grown extremely 
rapidly after China’s membership in the WTO. Trade figures between China 
and the United States explicitly show how interdependent the trade relation-
ship between China and the United States is. For the United States, China is 
a great export channel, source of imports, and one of the leading global trade 
partners. China’s share of total US imports rose from 8.2% in 2001 to 21.6% 

 EBSCOhost - printed on 2/12/2023 5:29 PM via . All use subject to https://www.ebsco.com/terms-of-use



13World Economy in the Age of Populism

in 2017, and in this context, China ranks first in US imports as of 2017. The 
United States to remove protectionist barriers to China over time has allowed 
China to access markets globally, outside of the United States. The relation 
between the United States and China has gained another dimension with the 
increasing trade deficit. The US trade deficit reached a record level in 2018, 
with $419.5 billion. Arguing that the main reason for the trade deficit is unfair 
trade practices, Trump has claimed to act to take the necessary measures indi-
vidually or mutually (Sukar and Ahmed 2019, 279).

2018 was the year to reach a turning point in the economic relationship 
with China, by Donald Trump. Following Trump’s administration to impose 
tariffs of 25% on steel and 10% on aluminum, today’s last trade war has 
begun. The Trump administration has continued to impose additional duties 
on China, and putting a 25% tariff on up to $50 billion of Chinese goods has 
taken the trade wars between China and the United States to another dimen-
sion. In return for this, China retaliated by imposing tariffs on imports from 
the United States worth an additional $50 billion, and this led the United 
States to introduce an additional 10% to cover $200 billion worth of Chinese 
imports. This power struggle in trade between the countries has continued. 
China announced to increase tariffs on products worth about $60 billion, from 
5% to 10%. This went down in history due to being one of the biggest trade 
wars in the world since the Second World War, the global economic outlook 
has serious effects on global financial markets (Sheng, Zhao and Zhao 2019, 
1–2). As a matter of fact, although the expression of “today’s last trade war” 
is not very accurate, reciprocal retaliations of these economic powers, which 
cover most of the world economy, have suppressed the global economy.3

One of the main reasons for Trump’s trade war with China in the context 
of the “America First” policy is regarded as meeting tax deductions and 
strengthening the financial position of the country. Thus, it can be stated that 
the trade wars of the United States served as a fundraising mechanism. China 
to miss out on this situation in the United States makes negotiations in trade 
wars less efficient. In 2017 and 2018, during the trade negotiation process, 
China tried to reduce its trade deficit with the United States, but Trump 
ignored this. However, the United States’ concerns about China such as intel-
lectual property rights, cyberattacks and breaches, and US companies to face 
discriminatory policies in China appear as the main factors that determine 
the United States’ attitude toward China. Therefore, without settling such 
disputes, it seems impossible to reach a reconciliation or peace between the 
two countries (Di, Luft and Zhong 2019, 211).

The trade war between the United States and China is alleged to cause 
great damage to the Chinese economy. As a matter of fact, in 2018, China 
has witnessed the lowest growth rate in the past ten years. The United States–
China trade war causes significant impact on the automobile and electronics 
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industry. In this context, it seems that it is a necessity for China to seek a 
deal to end this trade war. Because total vehicle sales of China have dropped 
by 11.7% from a year earlier, the stated consequence is also observed in all 
Chinese companies. Alibaba has revised down its full-year revenue, esti-
mated to be 4–6%, the turnover of Chinese brands in the smartphone market 
has also dropped drastically. In the event of a possible trade deal between the 
United States and China, the damages witnessed by the global economy due 
to trade wars are difficult to resolve at a rapid pace. The direct effect of the 
trade retaliation between the United States and China puts the EU in an eco-
nomically difficult situation, too. The break of the global supply chain raises 
serious concerns about the global economy (Jain and Saraswat 2019, 6).

In addition to China, the United States also has serious trade disputes with 
the EU, another economic partner of hers. These commercial disputes took 
another dimension with the breakdown of negotiations of the agreement, 
which is expressed as the biggest trade agreement of the century between the 
EU and the United States. The main goals of the TTIP, which is expected to 
be signed between the parties, were determined as “creating jobs”, “boosting 
innovation”, “improving competitiveness”, and “ensuring long-term growth 
and prosperity”. The partnership, therefore, has set out with the motto of 
making the best use of available opportunities; moreover, the unite of major 
commercial parties, creating holistic economic values, and creating a shared 
vision of Atlantic were determined as the main developments targeted by the 
agreement. In short, the transatlantic partnership aimed at the creation of a 
giant multilateral economic growth-oriented trade bloc system (Hamilton and 
Schwartz 2010, 2).

There were great expectations prior to this agreement to be made between 
the two parties. Considering that these two major trade blocs are the world’s 
most important economic powers, the possibility of such an agreement to 
enter into force led to debates. In general, the annual size of the transatlantic 
commercial activities in the world economy is stated as five trillion dollars, 
and it is pointed out that it provides fifteen million new job opportunities 
as employment. Considering that there is a daily trade of 1.7 million dol-
lars between two blocks, it is emphasized that one-third of the goods and 
services sector worldwide and more than 40% of the service sector are real-
ized between these two blocks. The United States provides three times more 
product trade to the EU than China and fifteen times more than India. On the 
other hand, the EU trade block provides the United States with twice as many 
commercial products as China and seven times more than India. Considering 
the commercial size of two blocs, the Trans-Atlantic partnership appears to 
be one of the most leading commercial projects. Examining the profiles of EU 
and US companies, it is seen that the US and European companies account 
for 60% of the top R&D companies. When the EU and US trade blocs are 
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considered together, partnership of these two blocs creates a giant bloc with 
the largest investment in R&D spending around the world, which corresponds 
to 69% of private R&D spending in the world. In other words, it is thought 
that the giant trade bloc to be established with the Trans-Atlantic partnership 
will constitute a structure that has 69% of the world’s R&D investments 
(Hamilton and Schwartz 2010, 2).

The economic crisis affecting the world in general in 2008 also caused 
millions of dollars of damage to the EU and US trade blocs. Companies hav-
ing transatlantic economic ties with each other faced the risk of not being 
able to continue their commercial operations due to the upheaval of current 
global economic values. For this reason, the EU and the United States aimed 
to restore the trade volume between these two trade blocs to its former poten-
tial with this trade agreement. However, the change of administration in the 
United States in 2016 has ruined the compromise on this agreement between 
the EU and the United States.

President Trump withdrew the United States from the TTIP at the end of 
2016; thus, the Trump administration has prevented the development of trans-
atlantic trade growth. Indeed, Trump has made it clear that they are against 
the WTO and other multilateral trade agreements in the context of global 
trade. Considering the US trade retaliation against China, in addition to the 
possibility that the “Trumpian” United States will approach the EU, signing a 
major free trade agreement with the United States appears as a rational option 
for the EU to eliminate the negative effects of the Brexit process. However, 
signing of a free trade agreement between the United States and the EU under 
the Trump administration seems highly unlikely. Examining the situation 
from a United States–China–EU perspective, it is seen that the aggressive 
US protectionism vis-à-vis China has caused Chinese export diversion toward 
Association of Southeast Asian Nations4 (ASEAN) and the EU (Jungmittgag 
and Welfens 2020, 260–261).

In the 1900s, the dominant political approach for the United States was 
the policy of isolationism. The emergence of multilateral agreements in 
the international arena was possible with the Cobden Chevalier Treaty.5 
Five years after this treaty, the establishment of the International Telegraph 
Union (today, it’s known as International Telecommunication Union) accel-
erated the globalization process. The world economy has grown well with 
the dynamics mentioned, while the industrial revolution emerging in the 
UK has become the economic pillar of globalization. Thanks to its colo-
nies spread all over the world, advanced banking activities, and industrial 
strength, the UK was able to become the world’s largest economic power. 
However, supporting the international economic order emerged as a must. 
On the other hand, in the period between the First and Second World War, 
the intergovernmental organizations that are weak in regulating the global 
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system failed, and in 1930, Smoot-Hawley tariffs were put into effect by 
the United States. This led to a decrease in the global trade volume. This 
attitude of the United States caused a serious public reaction at that time. 
In fact, these tariffs led to imported goods become more expensive, and in 
addition to reparations, exports of Germany and other European countries 
have significantly decreased. This situation, on the other hand, caused the 
real income to reduce and the employment level to decrease. This conse-
quence can be clearly expressed as a dead end. As a matter of fact, in such 
a situation, the export of the United States to Europe has decreased signifi-
cantly, too. The situation that emerged between the United States and the 
EU in 2018 resembles many aspects. But today, there are stronger global 
organizations that support the global trade system. “Trumpian” United 
States’ trade competition between the EU at first and with China later has 
resulted in a return to the dynamics of the 1930s, which could pose a great 
economic danger to the United States. The economic growth of the United 
States is posted as a guarantee that such a situation will not be experienced. 
However, it should not be forgotten that although the economic growth 
of the ASEAN countries was quite high in 1995–1996, a serious crisis 
occurred in Asia and no signs were perceived before this crisis (Welfens 
2019, 151–152).

There is no doubt that continuation of Trump’s populism, that is, Trump’s 
isolationism, means enormous damage to the transatlantic and global econ-
omy. The withdrawal of the United States from the system where it is the 
leader may result in jeopardizing the country’s global interests in security 
and other issues. In this way, global costs will increase at a predictable level. 
Loss of political stability globally will have an impact on global investments, 
while the global economic size will shrink. The withdrawal of the United 
States from the world due to economic nationalist policies has the potential 
to cause serious effects on the Middle East, particularly in Latin American 
countries. Trump withdrew the United States from the trade deal negotiations 
with China. This has led to a closer convergence between China and ASEAN 
and the EU. However, high shipping costs in the EU–China trade relation 
puts the ASEAN forward. In this case, constructing a network of railway over 
Russia and accompanying shipping opportunities could bring higher Chinese 
exports to the EU. At this point, the Russian factor stands out. Differences of 
opinion between Russia and the EU on Ukraine cause Russia and the EU to 
fail to find grounds to cooperate. Trump’s attitude toward global economic 
multilateralism and his protectionist policies puts the EU under serious pres-
sure for existence. The Brexit decision sets the most tragic example of the 
Trump-supported populist approach today. For this reason, when the United 
States behaves like an enemy for or remains passive toward EU integration, 
this case leads the EU to face serious crises, too (Welfens 2019, 153–154).
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Trade disputes and trade problems between the United States and the EU 
differ from each other. “In 2018, the United States had an overall $115 bil-
lion trade deficit in merchandise and services with the EU, as the merchandise 
deficit outweighed the services surplus.” In this context, Germany, one of the 
EU member states, accounted for the fourth-largest US bilateral merchandise 
trade deficit, at $69 billion. Although the Trump administration is against 
multilateral trade, it is important to reduce the US trade deficit. However, 
Trump stated that the reason for the trade deficit between the two economic 
blocs is the policies implemented by the EU. Besides, stating that the policies 
implemented by the EU in automobile trade also contribute to this situation, 
Trump points out the different levels of tariffs. According to the EU, mutual 
trade is in the interests of both sides, and commercial activities carried out by 
EU companies in the United States contribute significantly to the US econ-
omy. Indeed, the Trump administration’s unilateral initiation to apply tariffs 
under the national security-based “Section 232” trade law is regarded as one 
of the major points of tension in bilateral trade with the EU. In this context, 
customs duties of 25% and 10%, respectively, have begun to be imple-
mented by the United States for steel and aluminium imports. According to 
the EU, the United States violates the rules set by the WTO that protect the 
domestic producer from excessive imports. It has carried out a commercial 
retaliation by applying unilateral measures to this trade restriction imposed 
by the United States in the EU. The EU imposed an additional tax of 10% 
to 25% on US products, around $ 3 billion. Another cause of commercial 
tension between the parties emerged concerning automobile and automobile 
parts, and Trump stated that the authority to restrict and enforce imports was 
revealed, claiming that national security was threatened. In this context, the 
US trade representative was appointed and revealed that negotiations should 
be held to investigate the situation with the parties. The EU is regarded as 
a crucial market for Harley Davidson motorcycles. For this reason, Harley 
Davidson attracted attention in terms of being the first company aiming to 
expand its production abroad not to be affected by the trade war between the 
parties. It raises concerns that the same situation may be the case for automo-
biles imported from the United States and that the economic consequences 
may be more severe. Another trade war between the United States and the EU 
appears in the context of the USA-EU “Boeing-Airbus” that has been going 
on for fourteen years. This long struggle of the parties resulted in the imple-
mentation of trade measures of eleven billion dollars for the United States and 
twelve billion dollars for the EU, and the parties mutually seriously damaged 
the civil air transport industries. In addition to this, the United States monitors 
the EU’s activities on data protection, digital trade, and tax evasion. In this 
context, the United States started an investigation into France regarding the 
digital services tax (Akhtar 2019).
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The first years when the United States began to turn away from the WTO 
were the eras of the Bush and Obama administrations. Under the Trump 
administration, the country has only implemented aggressive protection-
ist measures and found the solution to run its own negotiations bilaterally. 
However, the course of the Doha Round resulted in the United States drifting 
away from the WTO. The rise of China, India, and Brazil has led the United 
States to digress from the multilateralism. The United States has turned to 
bilateral global trade agreements; however, the blocking of a draft text of the 
Doha agriculture agreement proposed by the United States and EU by a group 
of countries, led by Brazil, formed the key catalyst for the United States. The 
United States, thus, has turned to the strategy of negotiating new bilateral 
and regional free trade agreements and challenged the rise of China rise in 
the global economy, and the multilateral system, to protect its geopolitical 
interests (Hopewell 2020, 8).

Following the Second World War, the United States and EU were the two 
major economic blocs contributing to the emergence of a multilateral and free 
global trading system. The Trump administration’s skepticism of the commer-
cial and political regulatory role of global organizations poses most threats 
for the United States. In this context, it may be possible for the United States 
to withdraw from the WTO. In fact, this situation seriously disturbs other 
WTO members. However, the EU, like the United States, has the potential to 
meet at a common point. The United States and EU are actively discussing 
potential WTO reform, including changes to the present system. However, 
the Trump administration’s skepticism of the EU multilateral nature and the 
policy of the United States to make bilateral trade agreements with EU mem-
ber states further increase the tension between the two parties. Since there 
is no free trade agreement between the United States and EU, both parties 
trade on WTO’s “Most-Favored-Nation” (MFN) terms. Until Trump comes 
to power, US and EU tariffs were generally low. In 2018, the Trump admin-
istration seeks more reasonable trade agreement negotiations with the EU; 
therefore, President Trump and Jean-Claude Juncker (European Commission 
President at that time) met and initiated a set of “fairer” and “more balanced” 
negotiation process. But, due to a lack of consensus between the parties 
on their scope, the negotiations have not started formally. The differences 
between the US and EU perspectives were in the fields such as “government 
procurement,” “digital trade,” “regulatory cooperation,” and “geographical 
indications” at most. Trump has threatened the EU with increasing tariffs on 
agriculture, the EU, on the other hand, asserted that it will stop negotiating 
if it is subject to the “Section 232 tariffs” of the American Trade Law, the 
Trade Expansion Act of 1962. The United States and the EU each has its own 
free trade agreements, fourteen trade agreements for the United States and 
over forty trade agreements for the EU. In the absence of a trade agreement 
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between the United States and the EU, US businesses are disadvantaged in 
the EU market relative to such trading partners with whom the EU recently 
concluded free trade agreements. Indeed, the Brexit process presents such a 
potential for the United States. If Brexit happens, the UK, acting as a trade 
corridor for US goods, would not access the EU market, and this would harm 
the commercial interests of the United States (Akhtar 2019).

Considering the current number of cases of the United States, China, and 
the EU in the WTO dispute settlement mechanism, it is seen that all three 
blocs have problems on the level of issues that need to be resolved mutually. 
According to the WTO, there are twenty-three cases brought by the United 
States against China. On the other hand, there are twenty cases brought by the 
United States against the EU. It can be seen that the trade disputes brought by 
the United States for settlement to the WTO covered the whole world. The 
country which China has the most problems in the WTO is the United States. 
China brought sixteen cases to the WTO, against the United States. It can be 
stated that China is the most problem-free country in WTO trade disputes. 
Of the WTO disputes from the EU perspective, it can be explicitly seen that 
the country which the EU has the most problems with is the United States. 
There are thirty-five cases in the WTO brought by the EU against the United 
States. The number of EU trade disputes pending settlement in the WTO, 
globally, is higher than China and lower than the United States (World Trade 
Organization 2020).

CONCLUSION

The concept of populism used in this study is related to the decisions taken 
by the populist leaders to prevent the liberalization of the global economy as 
a result of their coming to power. However, it should be noted that with their 
nation-prioritizing approaches, the leaders of the twenty-first century, who 
act with the thought that after the Second World War national sovereignty 
is inviolable, encourage discriminatory and exclusionary approaches in their 
countries, acting with populist rhetoric not only in terms of international 
economy but also in domestic and foreign policy decisions. From this per-
spective, it can be claimed that the EU sets a very good test environment in 
terms of overcoming the nation-state understanding.

In terms of the crises of capitalism, each crisis is claimed to have changed 
the spirit of capitalism. The capitalist system takes on a new form by elimi-
nating the irregularities within it, thanks to crises. In this context, the 2008 
global financial crisis is important for the way capitalism will evolve in the 
future. After the 2008 crisis, globalization trend took a major blow, as well 
as the collapsing of financial structure has damaged the political dialogue 
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in the countries. In countries that suffered from the crisis, the extremist 
political movements and exclusionary rhetoric have rapidly gained strength, 
mass-social demonstrations were organized in countries and pro-change calls 
were made. Therefore, after the 2008 crisis, the rise of populist political 
leaders has been experienced all over the world. In this respect, the breaking 
point was Brexit in 2016 and the inauguration of Trump in the United States 
afterward. Protectionism discourses of the Atlantic have become the routine 
practice of European leaders, and most of the political leaders have opposed 
the regulatory organizations existing in the global system, especially the EU. 
The populist rhetoric, which was perceived in Europe as supranationalism, 
democratic values, and anti-immigration, came to life in the United States 
with Trump’s economic nationalism practices. Democracy-based structures 
started to collapse after the 2008 crisis. However, it should be known that the 
tension between democracy and antidemocratic values shall rebuild the new 
form of democracy around the world.

In terms of global trade, Trump’s moves such as suspending the relations 
with the EU at first and initiating a trade war with China afterward have 
strengthened anti-globalization and antidemocracy tendencies around the 
world. Global trade has come under a protectionism that it has not witnessed 
since the Second World War; moreover, as global economic growth has 
shrunk, global supply chains have suffered. Trump has used economic retali-
ation as a foreign policy instrument to look out for the interests of US foreign 
policy. The United States opposed not only economic blocs such as the EU 
and China but global structures that are pioneers of multilateralism all over 
the world.

Using trade as a means of peace within its own structure, the EU liberal-
izes the international economy and tries to put it in a certain order. In this 
way, the EU both imposes its own standards and expands its world trade 
network. In this respect, there is a firm link between the EU and the glo-
balization process. As globalization deepens, the power of the EU increases 
and the integration process progresses. But as protectionism increases in the 
global economy, the economic integration process becomes difficult, and the 
EU suffers serious political and economic damage. This situation emerged 
in 2016 after Trump won the elections in the United States. The withdrawal 
of the United States from the TTIP, agreed in 2014 and expected to be one 
of the greatest projects of the period, has affected the EU in all respects. 
Considering the issue in terms of the size of the two economies, it is obvi-
ous how great the benefit of such a treaty would be for the global economy 
and economic development between continents. On the other hand, the 
“America First” policy adopted by the United States in its economic rela-
tions with China not only made the global economy difficult but also caused 
an incomprehensible situation. The foreign deficit of the United States has 
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increased more than ever before; Trump has begun using trade wars as a tool 
to improve the financial situation.

The statements made after the election of Biden were in line with 
these suggestions. After Trump lost the elections, Biden came to power 
and the whole world was excited about the urgent implementation of US 
policies to support global multilateralism. Although Biden’s declaration 
“America is Back” at the Munich Security Conference was suspiciously 
approached by Germany and France, the steps Trump took after leaving 
the White House and Biden’s election as president gave strong signals that 
it would return. Shortly after Biden took office as president of the United 
States, quickly; the United States returned to the G-7, rejoined the Paris 
Climate Agreement and the World Health Organization, extended the 
duration of the new nuclear agreement with Russia, announced its inten-
tion to reengage in the so-called Comprehensive Action Plan with Iran. 
Withdrawing support for Saudi Arabia, it emphasized human rights and 
democracy, sanctions were made for the coup in Myanmar, and finally, the 
United States declared its support against the global effects of COVID-19 
(Tepperman, 2021).

It can be assumed that the trade wars between the United States, China, 
and the EU that have been going on for the past five years are the outcomes 
of the tension between democracy and capitalism. The unrecoverable eco-
nomic situation after the crisis has initiated opposition to globalization and 
multilateralism in all countries. The start of the Brexit process in 2014, and 
after Trump came to power in the United States in 2016, the global eco-
nomic and political atmosphere began to disappear under the US-led pro-
tectionist measures. The post-Trump United States can regain the role it lost 
economically and politically globally by reversing the policies accepted as 
Trump like. Decisions that damage the global role of the United States, such 
as the United States’ withdrawal from multilateral cooperation processes 
such as the Paris Climate Agreement, should be reversed. It is essential 
for the post-Trump United States to establish a new economic partnership 
ground with the EU, to restart its economic and political relations with 
China in the context of the transpacific, and to put an end to the so-called 
trade wars.

The structures that hold the capitalist system together or constitute it 
change over time. However, “the era of uncertainties or populism” happening 
today stems from the tension the capitalist system has experienced in finding 
its new form after the 2008 crisis. Conservative and protectionist reactions 
against global multilateralism after the crisis have led to the rise of protec-
tionism all over the world by attacking democratic values. The whole world 
has taken on protectionism in the shadow of populist political discourses, and 
the cooperation promoted by trade has disappeared.
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NOTES

1.	 Argentina, Australia, Brazil, Canada, China, France, Germany, Italy, India, 
Indonesia, Japan, Mexico Republic of Korea, Russia, Saudi Arabia, South Africa, 
Turkey, United Kingdom, United States, European Union. For more information, 
visit: https​:/​/ec​​.euro​​pa​.eu​​/info​​/food​​-farm​​ing​-f​​isher​​ies​/f​​armin​​g​/int​​ernat​​ional​​-coop​​erati​​
on​/in​​terna​​tiona​​l​​-org​​anisa​​tions​​/g20_​​en

2.	 The negotiations for the Transatlantic Trade and Investment Partnership (TTIP) 
started in 2013 and were terminated in 2016, without any conclusion. With the deci-
sion taken by the EU Council of Ministers, the regulations regarding TTIP have been 
invalidated. For further information, see: https​:/​/ec​​.euro​​pa​.eu​​/trad​​e​/pol​​icy​/i​​n​-f​oc​​us​
/tt​​ip/

3.	 It is useful to be reminded. The GDP of the United States announced by the 
World Bank today is $21,374,418.88 trillion and China’s GDP is $14,342,902.84 
trillion. The two economies account for $35 trillion of the total world GDP of $88 
trillion. For further information, see: https​:/​/da​​ta​.wo​​rldba​​nk​.or​​g​/ind​​icato​​r​/NY.​​​GDP​
.M​​KTP​.C​D

4.	 The member states: Brunei Darussalam, Cambodia, Indonesia, Lao PDR, 
Malaysia, Myanmar, Philippines, Singapore, Thailand, Viet Nam. For more informa-
tion, visit: https​:/​/as​​ean​.o​​rg​/as​​ean​/a​​sean-​​membe​​​r​-sta​​tes/

5.	 In 1860, with the Cobden Chevalier Treaty, negotiations for trade liberaliza-
tion between France and Britain began. A series of negotiations that started in 1850 
resulted in the signing of the Treaty in 1860. With the agreement, the lowest tariffs in 
the European continent started to be applied. A. G. Kenwood, A. L. Lougheed, “The 
Growth of the International Economy 1820–1960: An Introductory Text,” Sunny 
Press, 1971. p. 77.
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INTRODUCTION

Together with the end of the Second World War, various initiatives were 
taken to remove barriers to world trade and to increase free trade relations. 
Compared to the prewar era, a fundamentally different world trade area 
emerged in the post–Second World War era. It can be said that between 1945 
and 1975, an important part of the world as a geographical place was opened 
to open market relations (Kürkçü 2013, 3). During the period in question, the 
ground has been established for the freer circulation of capital in rich coun-
tries. Thanks to the beginning of the capital to circulate with less restriction, 
the number of countries transitioning to a free market economy, or in other 
words, capitalism has increased. Thus, the development of capitalism has 
gained momentum in the countries called as the “Third World” (Büyükbaykal 
2004, 19). Besides, unprecedented-scale increases have begun in world trade 
volume. However, in recent years, trade wars, which continue as imposing 
surtaxes on imported goods and increasing quotas on export goods for rea-
sons such as the development of the domestic industry through protectionism, 
creation of new lines of work, enlivening the old lines of work, and other 
countries to respond to this protectionist approach similarly, spread over vast 
geography, including the United States and China, Mexico, India, Canada, 
Russia, and European countries. These trade wars, performed for the protec-
tion of the economies of the country, carry serious risks such as slowing down 
of the world economy and shrinkage of domestic sectors in the long term.

The development of world trade is often studied in the context of global-
ization today. Pro-globalization classes argue that the increase in world trade 
increases the welfare level and that the number of people living on the brink 
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of starvation around the world has been constantly decreasing, especially 
after the 1950s. People opposing globalization, on the other hand, state that 
free trade policies, which began with the General Agreement on Tariffs and 
Trade (GATT) in 1947 and continued under the leadership of the World 
Trade Organization (WTO), get the developed countries richer, while cause 
the third world countries to be economically and politically disadvantaged. 
It is an undeniable fact that there should be a structure that functions as a 
regulatory and supervisory supreme board to ensure the effective functioning 
of the world trade system despite all differences of opinion and ongoing trade 
wars. Setting the framework of the point where the developments starting 
from GATT to WTO have reached today, therefore, forms the main subject of 
discussion in this study. WTO’s role has become more complex and critical 
at the point where the global trade system has reached today. In this context, 
we believe that in the long run, the WTO will continue to act as the dominant 
mediator in the trade disputes and conflicts that may arise between countries 
and to set the rules of trade in the future. In the light of this idea, the develop-
ments from the Customs Tariffs and Trade General Agreement to the WTO 
will be mentioned first. Then, the development of world trade after WTO 
will be mentioned. Finally, information about the Doha Round and the latest 
developments will be given.

FROM THE GENERAL AGREEMENT ON TARIFFS AND 
TRADE TO THE WORLD TRADE ORGANIZATION

As a result of efforts to liberalize the post–Second World War world trade 
system, the GATT was signed by twenty-three founding member states on 
October 30, 1947, and took effect on January 1, 1948. While signing this 
agreement, the establishment of a world trade system based on certain rules 
and substantial reduction of all international trade barriers have been the most 
fundamental purposes. In this context, the deduction of import duties and the 
elimination of discriminatory practices in trade can also be regarded as other 
purposes. As a result of the agreement, these 23 founding member states 
decided to apply tariff concessions for 45,000 items (Gelir İdaresi Başkanlığı 
2009).

After the signing of the GATT, a series of global trade negotiations which 
were held in rounds were performed. Following the signing of the agreement, 
a total of eight multilateral negotiations were held, including four conferences 
and four multilateral trade negotiations. These were as follows, respectively: 
1947 Geneva Conference, 1949 Annecy Round, 1951 Torquay Round, 1956 
Geneva Round, 1960–1961 Dillon Round, 1961–1967 Kennedy Round, 
1973–1979 Tokyo Round, and 1986–1993 Uruguay Round. This system has 
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undergone a transformation over the years, and with the decisions taken after 
the Uruguay Round on December 15, 1993, a signature was put to one of the 
most significant changes, the creation of the WTO (Karaca 2003, 84–85). The 
final decision was signed on April 15, 1994, in Marrakesh, Morocco, by the 
representing ministers of the countries acceding to the Uruguay Round. The 
WTO officially commenced on January 1, 1995, and replaced the GATT. The 
establishment of the WTO has been a harbinger of a great transformation for 
the world economy. The WTO is a continuation of the GATT but more than 
that. In addition to the subjects covered by GATT, the WTO tries to impose 
certain rules on the issues that previously concerned countries acceding to 
international trade but were not emphasized.

The WTO is the only intergovernmental organization that is concerned 
with the regulation of the international trade between member countries 
acceding to foreign trade. The basis of the WTO comprises of the agreements 
negotiated and signed by many of the countries acceding to international 
trade and approved by the parliaments of these countries (WTO 2020). The 
agreement establishing the WTO consists of four annexes as follows: The 
Multilateral Agreements on Trade in Goods (Annex 1), Understanding on 
Rules and Procedures Governing the Settlement of Disputes (Annex 2), Trade 
Policy Review Mechanism (Annex 3), and Plurilateral Trade Agreements 
(Annex 4). As it can be understood from the annexes in question, the WTO 
is an organization that conducts multilateral studies for the development and 
liberalization of international trade and the settlement of any dispute that may 
prevent this development and liberalization. The WTO manages the trade 
agreements that form the foundation of the organization, signed by member 
states. Besides, it is WTO’s duty to review the national trade policies of the 
member countries. The WTO also undertakes the function of providing tech-
nical cooperation and training to developing countries when necessary. While 
performing all these functions, the WTO carries out its activities in coopera-
tion with other international organizations. The WTO has 164 members, who 
realize more than 98% of the world trade volume today (WTO Statistical 
Review 2020).

POST-WTO WORLD TRADE

In the post–Second World War era, the world has become a different place 
with the economic, social, and political changes. From initially GATT and 
then after the WTO, its successor, to the present day, the world trade volume 
is seen to increase gradually. Particularly in the past fifteen years, bilateral, 
regional, or unilateral barriers to trade in goods, investments, and services 
in most WTO member countries and even elsewhere outside the WTO have 
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been greatly reduced (Baldwin 2016, 96). As a result of the WTO’s vigorous 
efforts, today, the tariffs applied in international trade are mostly below 5% 
and are at zero levels for some goods in import. This is shown as one of the 
important factors contributing to the increase in world trade volume.

According to export figures published by the WTO, world merchandise 
exports, which were $58.500 million in 1948, increased to $2.036.136 mil-
lion in 1980, $6.454.020 million in 2000, $15.306.475 million in 2010, and 
$18.888.714 million in 2019. As can be seen clearly from here, although 
the world trade in goods decreased some during the crisis (e.g., world mer-
chandise exports which were $16.497.329 million in 2008 and $12.710.106 
million in 2009 due to the shrinkage experienced after the 2008 crisis.), this 
situation was compensated in a short time, and it followed an exponentially 
increasing trend over the years (WTO 2020).

DOHA ROUND

The Doha Round, also known as the Doha Development Round, the final 
round of trade negotiations of the WTO, launched at the Fourth Ministerial 
Conference of the WTO in Doha, Qatar between November 9 and 14, 2001. 
The original deadline of the round in question was January 1, 2005.

With the commence of the Doha Round, the studies were begun immedi-
ately, and the Trade Negotiations Committee was established on February 1, 
2002. All negotiation issues under the Doha Round were handled under sepa-
rate negotiation groups and all groups are affiliated with this committee. This 
committee carries out the coordination and monitoring of the negotiations. 
The Doha Round negotiations are being carried out in many areas on a scale 
that has never been seen in any negotiating round in GATT/WTO history. In 
the process of conducting the negotiations, at the fourth meeting of the Trade 
Negotiations Committee held on October 3–4, 2002, the general tendencies, 
and differences of opinion of the WTO member countries participating in the 
Doha Round started to be seen clearly. After this phase, due to the differences 
in the attitudes and approaches of the member countries, negotiations reached 
a stalemate (Altay 2003).

As a rule, in the Doha Round negotiations, unanimous consent was 
required in the possible decisions to be made in trade negotiations. Also, it 
was not possible to make sub-agreements in parts. Agreements had to be fully 
accepted, and if even a single country voted negatively or did not join the 
agreement, it was impossible to reach an agreement. This caused the negotia-
tions to inch along.

Particularly, agriculture was one of the subjects that are emphasized insis-
tently, where no agreement was reached. The Agricultural Trade Negotiations 
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carried out in the Doha Round were mainly aimed at ensuring the continu-
ity of the agricultural liberalization process initiated in the Uruguay Round. 
In this context, in the Agricultural Negotiations held in the Doha Round, 
obtaining better access to foreign markets for agricultural products, phasing 
out agricultural export subsidies, and ensuring fair competition were aimed 
(Fotourehchi and Şahinöz 2016, 2026). Agriculture was one of the topics that 
occupy the agenda the most, the reason why the negotiation tour could not 
be completed, and where the countries acceding to the negotiations cannot 
find a middle ground. This was the most common issue that pits developed 
countries against developing countries.

WHERE TO NOW?

In terms of the activities it has carried out since its establishment and achiev-
ing the goals set forth, the WTO is generally recognized as a successful 
organization. However, in recent years, the deviations and failures in the 
initially anticipated negotiation end date of the Doha Round, the latest WTO 
negotiation, have led to dissatisfaction with both the member countries and 
the WTO itself. In total, twenty countries, including China and Russia, have 
been participating in the negotiation talks since 2001, but the round has not 
been finalized (Baldwin 2016, 96).

If the goals set in the Doha Round in 2001 had been achieved without 
deviation and if the round could have been finalized in 2005, as planned, 
it was thought that any country acceding to the negotiations would benefit 
mutually. But, at this point today, the world economy is very different from 
its former state in 2001; therefore, the goals envisaged in the Doha Round no 
longer derive a profit for everyone. Issues such as especially China’s rise in 
the world economy, international investments to steer for offshore accounts 
rather than profitable areas, and the great demand for multilateralism instead 
of unilateralism have made the negotiating items no longer appealing to many 
countries (Baldwin 2016, 113).

In 2008, WTO member states almost reached an agreement on methods for 
progressing the Doha negotiations but failed to obtain a result. Today, nego-
tiations seem to have stopped permanently. Recently, the rise of populist and 
introverted politics in several developed countries presumably contributed to 
a general feeling of dissatisfaction (Irish 2019, 38).

When the Doha Round begins, the United States and the EU, which usually 
take the leading role in WTO negotiations, had promised developing coun-
tries a trade agreement that would promote their development but not require 
them to reduce their import barriers to the same extent as industrialized 
countries. However, since the beginning of the Doha Round, the developing 
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countries, especially China, start to export more goods than they import drew 
the reaction of the United States and other developed countries.

The United States and other developed countries asked for developing 
countries to reduce their import barriers and cut agricultural domestic sub-
sidies. Particularly, developing and less developed WTO member countries 
want the negotiation clauses to be implemented to remove the barriers to the 
initially promised exports of agricultural products and labor-intensive mer-
chandise, while they expected the United States, Japan, and the EU to take 
steps on domestic subsidies and export subsidies. The United States and the 
EU behaved timidly to reduce agricultural subsidies, in particular.

While the United States is opposed to regulation in domestic subsidies in 
real terms, it does not find it favorable to further tariff discount in agriculture 
in the EU. The fact that the United States tries to carry out liberalization and 
protectionist approaches together but failed to clarify which it would concen-
trate on, and the fact that EU continues its preferential trade policy with its 
former colonies of Africa, the Caribbean, and the Pacific countries without 
damaging its internal system too much gave the impression that neither of 
the major actors was very keen to take action on this issue (Fotourehchi and 
Şahinöz 2016, 2031). Besides, the United States, which has a certain weight 
in the world trade system, does not yet see the level of liberalization provided 
in various negotiation areas sufficient. Therefore, it has made additional 
demands from rising economies such as China, India, and Brazil. Arguing 
that especially Brazil, China, and India have become more competitive by 
taking advantage of the liberal trade environment created as a result of the 
WTO’s efforts and thus become rising economies, the United States asked for 
the countries in question to make more concessions to agricultural and non-
agricultural products (TOBB 2010, 16). China and India, on the other hand, 
continued to remain unresponsive to these demands and insist on sticking to 
the initial principles.

Besides, another reason why the Doha process could not be completed 
was the fact that negative political factors in the United States, EU, India, 
and other countries have come together. For example, elections held in India 
in 2009 like Brazil’s new protectionist approach toward rapidly increasing 
imports from China and the increase in exchange rate likely contributed to the 
failure of the negotiations in 2008 (Gantz 2011, 323). In summary, stalemates 
occur in the multilateral system at the points where conflicts of interest of 
developed and developing countries begin.

As a result of the efforts made, negotiations on agriculture, one of the most 
discussed issues, started to bring results only after fourteen years. During the 
Doha Round negotiations, instead of reducing the practices that harm recipro-
cal trade mentioned in the Agricultural Agreement, the goal of removing them 
completely has been adopted (Parıltı 2019, 1888).
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Considering all of these, it is very difficult to establish a holistic system 
where all countries will benefit jointly. However, arrangements and efforts to 
achieve such a system would mean taking steps for the best possible setup 
of the system. Hence, ensuring the continuity of the multilateral approach 
despite all kinds of setbacks and disputes is important for everyone.

CONCLUSION

The number of bilateral, regional, and multilateral trade agreements that are 
thought to contribute to the development of world trade, in which countries 
make various concessions to each other and hope to gain high benefits in 
return, is gradually increasing today. Since such agreements include many 
issues such as services trade, public procurement, improving investment 
opportunities, protection of intellectual and industrial property rights, as well 
as trade in goods, they are broader than the traditional free trade agreements 
between countries. However, this makes the global trading system more 
complex rather than facilitating its operation. Therefore, the need for a more 
comprehensive upper-observer structure, like the WTO, has started to be felt 
stronger than before. The role of WTO in the global trade system has become 
more complex and critical today. Although the WTO failed to complete the 
Doha Round, the final round of negotiations, it already has a more compre-
hensive structure than these bilateral, regional, and multilateral trade agree-
ments, which are very popular today. In recent years, the WTO has come 
under serious pressure. While negotiations on the Doha Round agenda have 
been stalled by agricultural subsidies and disputes over intellectual property 
rights, member states are increasingly turning to bilateral and regional free 
trade agreements to boost their commercial interests. In addition, the recent 
COVID-19 outbreak in the world has caused a sharp decline in international 
trade and created uncertainty about the future of global supply chains.

The proliferation of complex intersecting problems in international trade in 
recent years has led to the question of whether the WTO serves the main pur-
pose of creating a strong basis for international trade. At this point, the WTO 
is at a critical point where its legitimacy and authority are eroded, and resto-
ration is urgently needed. Therefore, it is necessary to reactivate the negotia-
tions on trade, revise the rules-based structure of the global trade system, and 
ensure its modernization. In this context, it is clear that the development of a 
new work program for the WTO is important for all participating countries.

We believe that as the multilateral approach continues to live under the 
WTO roof, the WTO will continue to act as the leading mediating role in 
trade disputes and conflicts, which may arise between countries, and that the 
WTO will continue to set the rules of trade in the future. In this case, to ensure 
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that the WTO continues to be one of the main actors of the global economic 
order in the future, both developed countries and developing countries should 
be in a vigorous effort.
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INTRODUCTION

Globalization refers to a phenomenon analyzed from various perspectives 
and tried to be defined and interpreted. The multidimensional context of the 
phenomenon under cause, process, and effect titles suggests that discussions 
need to be reconstructed. Because many innovations or updates in a broad 
spectrum, including cultural, economic, political, and theoretical dimensions, 
force us to reevaluate or re-question globalization. It is thought that the East-
West axis has importance in this assessment process. The East-West relations 
and factors of competition have included cultural, theological, economic, and 
political components since the historical process. Besides, the bipolar system 
of the Cold War period led boundaries between these two directions/camps 
to distinct and fault lines to deepen.

Even though international relations theorists have long debated the unipo-
larity and multipolarity in the post–Cold War period; the rise of Asia with the 
twenty-first century, and the Chinese factor standing out in this rise resulted 
in the necessity of analyzing a new axis in terms of international politics. 
As a matter of fact, the rise of China in the sight of the political economy in 
return for the Western-centric or Western-oriented construction of globaliza-
tion in the context of theory and discourse, and the resulting data, made the 
picture clearer. When the Western world is addressed under the leadership 
of the United States and the EU, the Eastern world has represented a new 
dimension under Chinese leadership in the perspective of macroeconomic 
indicators.

Chapter 3

Globalization of the Economy 
or the Globalizing Economy?

An Analysis in the Context of the 
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This study was prepared in three sections to evaluate the globalizing 
economy rather than the Western-centered globalization of the economy, 
in terms of these two axes and leading actors. In the first section, basic 
approaches and conceptualizations for the phenomenon of globalization 
were mentioned, as well as the assessments regarding globalization’s 
Western-centric construction and perception were introduced on the basis 
of some concepts and discourses. In the second section, by contrast with 
these assessments, China’s rise in the West-East dilemma and some of the 
arguments/instruments that took place in this rise were analyzed. The third 
and final section focused on several economic indicators in the dimen-
sion of US-EU and China for the purpose of introducing the comparative 
perspectives.

GLOBALIZATION: WESTERN CENTRIC OR GLOBAL?

The globalization phenomenon has had various impacts specifically in tech-
nology from the second half of the twentieth century and in the political 
economy field following the post–Cold War period. While the cross-border 
dimension of technology confirms the characterization of the sphere as a 
village, processes that can be expressed in terms of response/reaction/depen-
dency in the relations in the field of political economy were discussed. For 
example, it has been inevitable for an economic crisis to reach a global con-
text and to bring multidimensional outcomes along. In addition to these fields 
(technology and political economy), the factor of culture has undoubtedly 
gained a new dimension with the globalization process. In fact, global studies 
on culture have taken place among the frequently discussed issues in the lit-
erature (Rieff 1994, 73–81; Berger 1997, 23–29; Ladegaard 2007, 139–163).

Various approaches have been suggested to interpret and explain the 
globalization phenomenon (Stefanovic 2008, 263–272). These approaches, 
discussed under three titles which include hyper-globalists, sceptic, and trans-
formationalists, have regarded several contexts ranging from the future of 
nation-states through the transformations in the globalization-oriented world. 
In addition to these approaches, various concepts have come up to analyze 
the several effects and reflections of the process. Samples such as glocaliza-
tion (Grigorescu and Zaif 2017, 70–74; Roudometof 2016) or grobalization 
(Ritzer 2020; Ritzer 2003, 193–209) are considered remarkable expansions in 
this perspective. However, the fact that the construction of these and similar 
concepts, discourses, and theories that are expressed in the eyes of the pro-
cess and effects of globalization are of Western origin has brought along the 
observations and evaluations that globalization exhibits a Western-centric 
superiority on the axis of liberal values.
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Particularly in the post–Cold War period, Fukuyama’s thesis “The End of 
History?,” still a controversial theory at present, is one of the primary stud-
ies that try to construct and prove this superiority. Besides, global reflections 
of technology language, the undeniable influence of the United States in the 
global political economy since Bretton Woods, and Western-oriented/centric 
discussions in the cultural field have striking arguments in this sense. The 
debates on the fact that globalization is Americanization in some way (Daghrir 
2013, 19–24; Owolabi 2001, 71–92), therefore, are considered as a perspec-
tive that explains this framework. The concepts/approaches such as “Coca-
Colonization” (Sorensen and Petersen, 2012 597–617), “McDonaldization” 
(Ritzer 2020a), or “McWorld” (Barber 1996) undoubtedly offer processes 
that support the relevant perspective.

Although this context raises explanations and analyzes that globalization 
is West centric, the fact that globalization has gained a global dimension as 
of the twenty-first century is encountered. For example, the rise of countries 
like India in technology, the re-emergence of local elements in the cultural 
field, and the transformation of the local, so to speak, gains importance in this 
sense. In the political economy field, on the other hand, the rise of Asia and 
China’s economic and commercial progress, in particular, are regarded in this 
manner (Florini 2011, 23–33; Saunders 2014, 19–55). Therefore, although 
it is possible to discuss the Western-centric globalization of the economy 
until the twenty-first century, it is thought that in this century, an economy 
globalized with the influence of the Asian actors (especially China) should 
be uttered.

THE WEST-EAST DILEMMA IN THE 
GLOBAL POLITICAL ECONOMY

Historically, the West-East dilemma has a multidimensional scope. It is pos-
sible to trace this scope in a wide spectrum including political, commercial, 
cultural, and military dimensions. Several factors such as ideational interac-
tion between the West and the East, religious-cultural rivalry, conflicts, and 
the political reflections of these rivalries and conflicts, commercial relations, 
and the economic outputs of these relations should be stated in this context. 
Even the immigration phenomenon represents a different dimension on this 
axis.

Considering the East-West relations from a political-economic perspec-
tive, it is known that the commercial axis influencing this perspective extends 
to the Silk and Spice roads. In the context of the processes and effects of 
arriving at new continents in the fifteenth century and afterward, it is pos-
sible to see numerous reflections of this commercial axis. As a matter of fact, 
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relations and rivalry between Asia and the West in production, trade, and 
consumption were then evaluated in a multidimensional scope. This scope 
can be analyzed in the context of “China’s rise” and trade wars, specifically 
in the post–Cold War period (Steinbock 2018, 515–542; Zhu, Yang and Feng 
2018, 423–426).

Factors that could be considered as an advantage, such as population 
density, low-cost labor, raw material procurement, (renewable) energy, and 
large product range have resulted in China being evaluated as a rising actor 
in this respect. Although the foundations of China’s policy to open its doors 
to foreign businesses initiated with the reforms of Deng Xiaoping period in 
1978, regarding specifically the post–Cold War period as a milestone, for 
China, it now becomes possible to mention a structural thought “to recon-
struct the system or to be the leader of the system.” China’s integration into 
the system is a remarkable factor in this context. Therefore, it is possible to 
talk about a transformation dominant in the system rather than a transfor-
mation that gets involved in the global economic system externally. Thus, 
China’s International Monetary Fund membership in 1989 and the World 
Trade Organization membership in 2001 should be interpreted in this regard 
(Kafkasyalı 2012, 103–128). When viewed from the aspects of the free trade 
agreements and indicators, the fact that two of the ten biggest banks in the 
world are Chinese, sixty-one Chinese companies take place in the Fortune 
Global 500, and it has six of the ten largest container ports in the world 
(Aydın 2019, 1–12) indicate China’s commercial rise in this context.

Besides these developments, China’s “Belt and Road Initiative” (formerly 
One Belt One Road) that will add a new dimension to the trade route between 
China and the West as of 2013 and located on the historical Silk Road route 
should be paid regard to (Ikiz 2019, 1688–1700). Thanks to creating an 
economic corridor, the “Belt and Road Initiative” is considered also as a 
geostrategic and geo-economic move (Cai 2017, 1–22; OECD 2018; Lu et al. 
2018). This move, undoubtedly, can be evaluated in the context of the twenty-
first-century trade wars. In fact, trade wars between the West and China, in 
particular, and reflections of protectionism policies give us important clues. 
Globally, the countries defined as the world’s foreign trade giants are China 
and the United States (Baran 2019, 36). Economic and commercial relations/
indicators between the two giants reveal the dimension of rivalry. Although 
the United States is regarded as a dominant actor in the global economic sys-
tem, China’s presence now reflects an undeniable truth. In fact, China, with 
the above-mentioned advantages, today functions as a production station for 
companies around the world (Patnaik 2020). This is among the factors that 
trigger competition, on the other hand. Besides, China to rank first (Baran 
2019, 40) in the list of countries from which the United States imports is also 
striking from this perspective. When compared the competition between the 
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United States-EU and China in terms of several economic indicators, it is 
possible to see the signs of the rise mentioned in this section.

THE UNITED STATES-EU AND CHINA IN 
THE CONTEXT OF ECONOMIC DATA

The transformation in the context of the West-East in terms of globalization 
and political economy has reflected in some data. For example, examining 
table 3.1, it is possible to see these reflections in the growth rates of the 
gross domestic product (GDP). Analyzing the table from the perspective of 
the Eurozone, the United States, and China triad as of the 2000s, the relative 
superiority of Chinese growth rates draws attention. Additionally, it is pos-
sible to make a comparison with China for the 2007–2008 global financial 
crisis, regarded as one of the first major financial crises of the global economy 
in the twenty-first century that affects both the US and the EU economy. 
While the United States’ GDP growth rate was −0.1 in 2008, this rate was 
9.7 for China.

Table 3.1  GDP Growth (Annual %)

 Euro area United States China

2000 3.9 4.1 8.5

2001 2.2 1.0 8.3

2002 1.0 1.7 9.1

2003 0.7 2.9 10.0

2004 2.3 3.8 10.1

2005 1.7 3.5 11.4

2006 3.2 2.9 12.7

2007 3.0 1.9 14.2

2008 0.4 −0.1 9.7

2009 −4.5 −2.5 9.4

2010 2.1 2.6 10.6

2011 1.7 1.6 9.6

2012 −0.9 2.2 7.9

2013 −0.3 1.8 7.8

2014 1.4 2.5 7.4

2015 2.1 2.9 7.0

2016 1.9 1.6 6.8

2017 2.5 2.2 6.9

2018 1.9 2.9 6.8

2019 1.3 2.3 6.1

Source: World Development Indicators, 2020.
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At this point, the following question may come to mind: Can the fact 
that China did not affected by this crisis be evaluated as it is not yet fully 
integrated into the global economic system? When this question is answered 
departing from the presupposition that the global economy is West oriented 
only, it seems possible to answer “Yes” due to China’s unique economic 
structure. This answer, on the other hand, appears to contradict the “global-
ization of globalization” assertion of the study. However, a second question 
has to be asked, on the other hand, and this question would be about whether 
it is possible to consider this and similar crises truly on a global scale. For 
example, while a Western-oriented crisis is regarded as a global crisis along 
with its various exposures (Kim and Haque 2002, 37–44), an Eastern-centric 
economic crisis might be described as an “Asian crisis” only. While the 1997 
financial crisis was regarded as the “Asian crisis,” the US-centric financial 
crisis in the 2007–2008 period was accepted as a “global financial crisis” 
(Helleiner 2011, 67–87). Hence, in addition to the debates on whether to 
integrate into the global economic system or not, it should also be clearly 
explained/analyzed whether the crisis is truly global.

With the globalizing economy argument, as well as the GDP growth rates, 
the focus is on foreign direct investment. Because the process of foreign 
direct investment is related to the position of the relevant country in the 
global political economy, as well as its strong domestic economic process, 
too. In this respect, when the foreign direct investments in table 3.2 are ana-
lyzed in terms of actors, it is possible to refer to the relative success of the 
Eurozone. In addition, comparing the United States and China, it seems that 
China has average higher data. Therefore, stating that the above-mentioned 
question of integrating into the global system does not constitute an agenda 
item for China in this respect would not be wrong.

As well as the relevant data, it is possible to focus on the current account 
balance in the context of the United States and China. The current account 
balance indicates important data in terms of macroeconomic indicators, in 
particular. Here, a scope such as services, export-import, investment, and 
current transfers balance is expressed. Data of the current account balance in 
table 3.3 indicate that as of 2000, the United States has negative indicators 
while China positive indicators. Although there are disruptions on a global 
scale in the current account balance in the context of import-oriented growth 
for developing countries, it is considered that such a table on the US scale is 
disputable.

Besides, considering research and development expenses and making a 
comparison in the context of the United States-China, the expenditure to 
GDP ratio for the United States between 2012 and 2015 was 2.7%, while it 
was 2.8% for 2016 and 2018. For China, on the other hand, these ratios were 
realized as 1.9%, 2.0%, 2.1%, and 2.2% for 2012, 2013–2014, 2015–2017, 
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and 2018, respectively (World Bank, 2020a). Therefore, these differences 
between R&D expenditures, which cannot be ignored in terms of produc-
tion and investment activities in the context of the global economic system, 
represent another dimension of the competition between the United States 
and China. Finally, looking at the world’s leading countries in goods and 
services trade, it is possible to see economic growth, foreign investment, 
current account balance, and R&D expenditures; also the actors’ presence in 
global trade is one of the most important indicators of presence in the global 
economy. Analyzing the leading actors in global trade (World Bank 2020b), 
it is seen that the United States ranks first while China second. On the other 
hand, Germany, one of the leading actors of the EU, ranks third in this list. 
Thus, the representation of these three actors between the two axes provides 
an important view in terms of the main argument of the study. In addition 
to this view in the context of the West-East, it should be stated that the UK, 
Japan, France, and the Netherlands came after this triad. Although it can be 
thought that the EU-centric perspective would remain incomplete in terms of 
the Brexit process, this is regarded significant in terms of clarifying the com-
plex structure in the context of the West-East in political economy.

Table 3.2  Foreign Direct Investment, Net Inflows (of %GDP) 

 Euro area United States China

2000 8.6 3.4 3.5

2001 4.9 1.6 3.5

2002 3.5 1.0 3.6

2003 3.0 1.0 3.5

2004 2.7 1.7 3.5

2005 6.0 1.1 4.6

2006 7.3 2.2 4.5

2007 10.0 2.4 4.4

2008 4.7 2.3 3.7

2009 3.4 1.1 2.6

2010 4.2 1.8 4.0

2011 6.0 1.7 3.7

2012 4.3 1.5 2.8

2013 4.4 1.7 3.0

2014 2.8 1.4 2.6

2015 6.3 2.8 2.2

2016 4.9 2.6 1.6

2017 3.0 1.8 1.3

2018 0.8 1.3 1.7

2019 1.2 1.5 1.1

Source: World Development Indicators, 2020.
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CONCLUSION

This study aimed to make an evaluation or research in terms of the time 
period we are in the first quarter of the twenty-first century on political-
economic grounds. This objective has grounded on the globalizing economy 
in the context of the West-East with several macroeconomic data, in par-
ticular, or on the globalization of the globalization, so to speak. For more 
than half a century, the globalization phenomenon distinctively constitutes 
one of the main discussion/analysis areas of social science disciplines. The 
multidimensional context of the phenomenon has brought about evaluations 
containing various perspectives. This study, on the other hand, has grounded 
on the globalizing economy argument rather than the globalization of the 
West-centric economy. The superiority of Western values in terms of percep-
tion, discourse, and theory during and after the Cold War period has brought 
with it identifications and determinations regarding the conclusion that glo-
balization is of Western origin. At this point, the Western values, norms, and 
judgments specific to the United States and EU have been regarded as to be 
linked to globalization processes. However, it has been observed that with 

Table 3.3  Current Account Balance (of %GDP)

 United States China

2000 −3.9 1.7

2001 −3.7 1.3

2002 −4.1 2.4

2003 −4.5 2.6

2004 −5.2 3.5

2005 −5.7 5.8

2006 −5.8 8.4

2007 −4.9 9.9

2008 −4.6 9.2

2009 −2.6 4.8

2010 −2.9 3.9

2011 −2.9 1.8

2012 −2.6 2.5

2013 −2.1 1.5

2014 −2.1 2.3

2015 −2.2 2.7

2016 −2.3 1.8

2017 −2.3 1.6

2018 −2.4 0.2

2019 −2.3 1.0

Source: World Development Indicators, 2020.
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the twenty-first century, there has been a transformation in terms of culture, 
technology, and political culture.

Departing from the idea that culture and technology-oriented analysis 
of this transformation field should constitute the focal problem of a differ-
ent study, this study focused on the transformation in terms of the political 
economy, in particular. Considering the competition factors and actors in 
the political economy field, we see Asia and more specifically China, which 
has a non-ignorable increase trend against the West. China’s competitive 
power in the comparison areas of macroeconomic indicators, as well as its 
active steps in the field named trade wars, have also attracted attention at 
this point. In particular, it is possible to evaluate the “One Belt One Road” 
project in this context. Therefore, it is thought that evaluating the globaliza-
tion–economy relation in terms of political economy with only West-centric 
facts, events, and data would bring incomplete or incorrect evaluations along. 
We, therefore, introduced the analysis of the competition in the context of 
the West-East in the second section and data confirming this competition in 
the third section.

At the stage reached in terms of the basic assertion of the study, in other 
words, in the first quarter of the twenty-first century, we think that it would 
be appropriate to mention two main issues. The first of these is the fact that 
today, globalization is globalizing—such that, this fact includes the notion 
that the United States and the EU are not the sole authority in terms of factors 
such as management/design in the economy. As a matter of fact, in addition 
to the China case, discussed in this study, also the presence and influence of 
actors such as India and Japan have the characteristics of being a determinant. 
Second, it is possible to discuss the decentralization of globalization. This 
argument, on the other hand, is directly interested and related to the globaliza-
tion of “globalization” statement and reflects the opinion that globalization 
follows a course appropriate to its nature. Therefore, it is thought that in the 
medium term, the reflections in the field of political economy would become 
more evident in the context of the West-East.
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INTRODUCTION

EU and China have been rising powers in the second half of the twentieth 
century. EU–China relations officially started in 1975. In the following years, 
the EU wanted to improve its relations with China to establish a close rela-
tionship with an economic power. Both opportunities and challenges coex-
isted in this relationship. However, the basis of the relationship has always 
been economic issues.

Political problems continue between the parties on many issues, from the 
arms embargo to human rights. Despite these political problems, EU–China 
economic relations continue to improve. Trade agreements between the par-
ties and China’s increasing investments in Europe show that the future of 
economic relations will proceed in a similar way. In other words, the similar-
ity between the economic giants of China and the EU and their close trade 
relationship will continue in the future.

In this context, the study deals with only the economic dimension of EU–
China relations. First, the economic relations before 1975 will be discussed 
in the study. In the next chapter, the development of economic relations 
since 1975 is presented on the basis of data and related literature. Besides, 
intense relations and investments of the parties especially after 2000 will be 
mentioned.

Chapter 4

China and European Union 
Economic Relations

Building a Partnership1

İlhan Aras
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ECONOMIC RELATIONS BEFORE 1975

The first important agreements between China and the EU show that the rela-
tions have developed on the trade axis since 1945. During this period, while 
the United States considered China as an enemy, European countries continued 
to trade with China (Borght and Zhang 2010, 70). Until the 1960s, although 
the Chinese market was insignificant in the exports of Western European coun-
tries, there was an increase in trade between the parties in the following years.

The political and ideological imperatives of the Cold War period acceler-
ated the development of economic and commercial relations between the 
parties (Casarini, 2006 9). Therefore, the break-in Sino–Soviet relations in 
1963 can be regarded as an important turning point in China–Europe trade 
relations. In the spring of 1963, China’s vice minister of foreign trade Lu 
Hsung-chang visited Britain, Switzerland, and the Netherlands. In 1964, 
exhibitions and fairs were organized in China by the French and the British 
(Bressi 1972, 827).

As can be seen from table 4.1, the break of relations with the Soviet Union 
also caused a big decrease in trade. In addition, with the development of 
relations with Western Europe, there has been a continuous increase in trade 
between the parties.

Trade between the Community and China was limited until the 1970s for 
some reasons. First, Mao’s policy of a self-contained country did not encour-
age trade with countries outside the communist bloc. In addition, China did 
not have foreign currency for foreign trade and China did not have products 
to export (Strange 1998, 59–60). In this context, China, which has improved 
its trade with the Common Market, has tended to focus on different trade 
opportunities (Broadbent 1976, 191–192).

From table 4.2, it is seen that China’s exports to the European Economic 
Community (EEC) 9 member states increased from 7.5% in 1971 to 24% in 
1972.

From 1972 to 1974, China’s trade with Western Europe increased by more 
than 25%. The most important country in this trade was the Federal Republic 

Table 4.1  China’s Trade with the Soviet Union and Western Europe

Year % of Total % of Soviet Trade Europe

1950 37.1 35.6  9.8
1955 71.0 49.7  8.7
1960 64.7 41.2 15.9
1965 29.4 10.7 17.8
1970 19.5  1.0 24.0
1975 10.0  0.5 30.0

Source: (Broadbent 1976, 193).
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of Germany. In 1973, China’s export to Federal Germany exceeded 27%, 
while its import from Federal Germany was 33%. In 1975, the share of EEC 
in China’s trade was 30%. Thus, China’s third-largest trade partner was the 
Community. On the other hand, after the United States, Japan, and Hong 
Kong, the Federal Republic of Germany was China’s fourth-largest trade 
partner (Broadbent 1976, 191–192).

China–Italy relations are generally based on economic issues. Italy wanted 
to play a leading role in the trade negotiations between Western Europe 
and China. Beijing and Rome negotiated a trade agreement in May 1971. 
In this process, China’s request to trade in Italian and Chinese currencies 
was accepted by Italy. Thus, China became the first socialist country whose 
money could be exchanged for a Western country. However, these offers 
from China and Italy were rejected by the Community, and the agreement 
later signed included normal provisions (Bressi 1972, 842).

Among the products that China sells to Europe, there is a wide range of raw 
materials for modern production. Textile, canned food, ceramics, etc. prod-
ucts can be given as examples. China has bought products such as machinery, 
transportation equipment, special steel products, and nonferrous metals from 
Europe (Wilson 1973, 656–657).

RELATIONS AFTER 1975

In 1974, the Community discussed commercial relations including China and 
decided to make European Community Treaties instead of the terminated 
commercial agreements of the member states. This situation is in line with 
the Treaty of Rome and the Common Trade Policy. In this context, the draft 
agreements were sent to the relevant countries, including China. It is possible 
to evaluate Commissioner Christopher Soames’s visit to China in May 1975 
within the scope of the Common Trade Policy of the Community (Laursen 
2011, 9).

While the trade volume between China and the EU was 2.5 billion dollars 
in 1975, when political relations were established between the parties, it was 
6.4 billion dollars when the Trade Agreement was signed in 1978 (Kovačević 
and Bojić 2016, 64). Table 4.3 shows China’s trade with some European 
countries during the EEC–China relations period.

A Trade Agreement was signed between the parties on May 2, 1978. Thus, 
the EU–China Joint Committee was established and its first meeting was 
held in Brussels fifteen months later. The first agreement between the par-
ties was in the field of textile trade on July 18, 1979 (Filippini, 2009 228). 
The 1978 EC-China Trade Agreement is the first agreement the EC made 
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with an economy outside of the market. The EC Trade Commissioner also 
supported the establishment of strong trade ties with China (Vichitsoratsatra 
2009, 70–71).

In the 1980s, China was an interesting place for Western European busi-
nessmen. China has also increased its commercial ties with Western Europe. 
Until 1987, trade between China and Western Europe totaled 13 billion dol-
lars. In the same period, China’s imports from Western Europe increased by 
169%. This amount constitutes 15% of China’s total foreign trade and 1% of 
EC’s total trade (Shambaugh 1992, 109). It is seen that China’s share in the 
trade of Eastern European countries was realized at a small rate during the 
same periods. These rates ranged from 0.2% in Bulgaria to 4% in Romania. In 
addition, this ratio was less than 1% in Hungary and Czechoslovakia in 1985 
and 2% in Poland (Sobell 1987, 107).

As a result of the development of China–Europe economic relations, trade 
between China and the EEC increased from 2.4 billion dollars in 1975 to 5.6 
billion dollars in 1984; thus the annual increase between 1975 and 1985 was 
15%. In addition, until the end of 1984, direct investments from the EEC in 
China exceeded 800 million dollars (Shouyuan 1986, 1173). Trade between 
the EEC countries and China surpassed China-USA trade for the first time in 
1983. In 1985, China-EEC trade, which was 8 billion dollars, surpassed the 
US–China trade, which was 7.2 billion dollars, for the second time. Thus, 
in 1985, the EEC replaced the United States as China’s third-largest trading 
partner after Japan and Hong Kong (Shouyuan 1986, 1164, footnote 1).

In May 1985, the Agreement on Trade and Economic Cooperation was 
signed between the EC and China. The 1985 agreement established the basic 
legal framework in EU–China relations. The agreement is more comprehen-
sive than economic and commercial cooperation as it provides a framework 
for cooperation in the fields of industry, mining, energy, transportation, 

Table 4.3  China-EEC Trade Relations

Country

Total Trade (£ m.)

1974 1975

Federal Republic of Germany 325 420
France 173 300
United Kingdom 165 173
Benelux 144 185
Italy 115 140
Denmark    24*  50
Ireland     8*  12
*Estimated

Source: (Broadbent 1976, 193).
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communication, and technology. Within the scope of this cooperation, a 
Science and Technology Agreement was signed in 1999 (Griese 2006, 546, 
footnote 2).

During the Deng period, technology transfer, attracting foreign invest-
ment and enhancing bilateral trade in economic and trade relations between 
the EU and China were three important goals (Lirong 2012, 18). As can be 
seen from table 4.4, China became a country importing from the EU in the 
relevant period.

According to table 4.4, in the period of 1979–1996, while the exports of 
the EU to China increased approximately seven times, imports from China 
increased almost twenty times in the same period. For this reason, it is seen 
that there is a situation in favor of China in the trade between the parties, 
especially since the 1990s.

In table 4.5, it is seen that China’s exports to the EU and imports from 
the EU in the 1982–1996 period were generally balanced, and there was no 
significant increase. In addition, the first half of the 1990s was a period when 
China’s exports to the EU exceeded imports from the EU. The situation that 
China’s exports to the EU are more than imports from the EU continued in 
the post-2000 period.

The gap between imports and exports was closed in the early 1990s, and 
imports and exports went hand in hand until the second half of the 1900s. In 

Table 4.4  EU Imports and Exports from and to China, 1979–1996

Year Exports Imports Total volume Trade Balance

1979 2.882 1.847 4.729 +1.035
1980 2.412 2.628 5.040 −0.216
1981 2.255 2.544 4.799 −0.289
1982 2.150 2.437 4.587 −0.287
1983 2.573 2.485 5.058 +0.088
1984 2.929 2.639 5.568 +0.290
1985 5.484 2.971 8.455 +2.513
1986 6.403 4.106 10.509 +2.297
1987 6.430 5.945 12.375 +0.485
1988 6.772 7.719 14.491 −0.947
1989 6.901 9.159 16.060 −2.258
1990 6.711 12.312 19.023 −5.601
1991 6.935 16.902 23.837 −9.967
1992 8.659 19.460 28.119 −10.801
1993 13.452 20.753 34.205 −7.301
1994 16.246 27.644 43.890 −11.398
1995 19.237 32.333 51.570 −13.096
1996 19.407 34.608 53.015 −16.201

Source: (IMF, The Financial Statistical Yearbook; See Hu, Watkins 1999, 155).
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the following period, with the increase in China’s exports to the EC, a new 
era was entered in the trade between the parties. Due to the break-in EU–
China relations, the economic relationship that started to change in the 1990s 
and was dominated by China’s exports has been permanent in the 2000s 
(Leal-Arcas 2010, 237–238). In the process, EU has always had an important 
share in China’s trade.

China’s share in EU exports has increased gradually since 1995, this share 
reached 10% in 2005 from 1% in 1981. In addition, the increase after the mid-
1990s is also noteworthy. Besides, while there was no significant increase 
in the EU’s exports to China, there was an increase in its imports to China. 
In this case, it doubled its foreign trade deficit within five years (Leal-Arcas 
2010, 237–238).

AFTER 2000

In the post-2000 period, the approach of the EU toward China was carried 
out more distantly on the grounds that China did not provide sufficient sup-
port for the development of the EU–China economic partnership. According 
to the EU, a balanced partnership with China cannot be established as China 
always gains more benefits in its economic relations. Therefore, the increas-
ing trade deficit in economic relations has also been an important issue 

Table 4.5  China’s Imports and Exports from and to the EU, 1982–1996

Year
Exports 

(US$ billions)
Imports 

(US$ billions)
Total trade 

(US$ billions)
Balance 

(US$ billions)

1982 2.188 2.588 4.776 −0.400
1983 2.428 3.395 5.823 −0.968
1984 2.220 3.525 5.745 −1.305
1985 2.193 5.562 7.755 −3.369
1986 2.652 5.919 8.571 −3.267
1987 3.619 5.734 9.353 −2.115
1988 4.280 5.915 6.343 −1.635
1989 4.347 6.120 10.467 −1.773
1990 5.070 4.830 9.900 +0.240
1991 6.740 8.400 15.140 −1.660
1992 7.627 9.806 17.433 −2.179
1993 14.407 11.652 26.059 +2.755
1994 16.938 14.580 31.518 +2.358
1995 19.096 21.254 40.350 −2.158
1996 19.826 19.867 39.693 −0.041

Source: (Almanac of China’s Foreign Economic Relations and Trade, China National Economy Publishing 
House; See Hu, Watkins 1999, 159).
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in EU–China relations. In 2001, the EU, which supported China’s WTO 
membership (Eglin 1997, 489–508), aimed to access the Chinese market 
in better conditions with this support, but the expectations of the EU could 
not be fully realized. China has made progress only in certain areas, such 
as removing tariff barriers, and has not made comprehensive progress. It 
is also estimated that the barriers to investment and trade in China cause a 
trade loss of 21,400 million Euros to EU companies every year (Bustillo 
2012, 365–366).

The EU has been the party with high import in trade with China, and this 
trade deficit has increased more than five times in the 1999–2010 period. In 
the said period, there was a decrease in the EU trade balance only in 2009, 
and in all the remaining years, EU imports from China were more than 
exports to China.

The number of companies that have contributed significantly to the devel-
opment of trade between the EU and China has gradually increased. By the 
end of 2007, the number of EU companies operating in China reached 27,000 
(Saili and Lin 2012, 142).

As the trade between China and the EU increased significantly, the EU 
took the first place in China’s trade in 2007. While the share of the United 
States in China’s total exports was 21.1% in 2003, the share of the EU was 
16.5%, in 2007 the share of the EU increased to 20.1%, and the share of the 
United States was 19.1% (Saili and Lin 2012, 149).

Germany has been the leading country among the EU’s economic pow-
ers in the relations of EU countries with China. The large difference 
between Germany and other countries (France, UK, Italy) shows once again 
Germany’s power within the EU. Germany exported three or four times more 
than these countries (Eurostat; Freeman, 2017 192).

Xi Jinping made the following comments on the economic relationship 
between Europe and China at the conference at the European College in 
Bruges on April 1, 2014:

We need to build a bridge of growth and prosperity linking the two big markets 
of China and Europe. China and the EU are the two most important economies in 
the world, accounting for one third of the global economy. We must uphold open 
markets, speed up negotiations on investment agreements, proactively explore the 
possibility of a free trade area, and strive to achieve the ambitious goal of bringing 
bilateral trade to US$1 trillion-worth by 2020. We should also look to combine 
China-EU cooperation with the initiative of developing the Silk Road Economic 
Belt, so as to integrate the market of Asia and Europe, energize the people, busi-
nesses, capital and technologies of Asia and Europe, and make China and the EU 
the twin engines for global economic growth. (Jinping, 2014 307–308)
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As can be seen from table 4.6, imports of EU member states from China 
have gradually increased over the years. It is possible to list the prominent 
countries in import as Germany, Netherlands, the UK, Italy, and France. 
Although the Netherlands is smaller than other countries in terms of popula-
tion and economy, it is noteworthy that it ranks first among countries import-
ing from China.

In table 4.7, it is seen that the exports made by the member states to China 
lag behind the imports from China. The countries that export the most to 
China are Germany, the UK, France, and Italy.

Table 4.6  EU Member States’ Imports from China: 2002–2015 (Million Euro)

Member States 2002 2005 2010 2015

Austria 1.162 2.119 3.366 5.266
Belgium 4.746 8.552 12.635 14.684
Bulgaria 145 567 493 966
Croatia 271 704 1.085 524
Cyprus 164 193 340 238
Czechia 1.991 1.676 6.929 10.538
Denmark 1.474 2.884 4.674 5.615
Estonia 264 302 336 625
Finland 956 1.953 2.298 1.959
France 8.572 14.479 23.270 27.625
Germany 19.053 35.121 63.032 69.036
Greece 1.028 1.702 2.861 2.551
Hungary 2.208 3.815 6.559 5.574
Ireland 762 1.550 1.890 2.694
Italy 8.306 14.134 28.788 28.158
Latvia 45 105 220 416
Lithuania 193 291 430 725
Luxembourg 73 2.249 1.655 2.436
Malta 65 57 117 212
Netherlands 12.000 25.826 49.475 66.291
Poland 2.197 2.606 6.933 13.083
Portugal 344 568 1.578 1.777
Romania 392 1.315 2.548 2.887
Slovakia 366 407 2.014 2.720
Slovenia 237 213 934 1.458
Spain 4.757 9.782 15.952 19.797
Sweden 1.822 3.196 5.598 7.412
United Kingdom 16.811 24.626 37.907 55.157
EU28 90.418 161.007 283.931 350.435

Source: (Eurostat, 2020).
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According to tables 4.8 and 4.9, in 2019, the same member states stand out 
in both imports from China and exports to China: the Netherlands, Germany, 
Italy, and France.

MUTUAL INVESTMENTS

Foreign direct investment is becoming increasingly important in EU–China 
economic relations. European companies have invested hundreds of billions 
of Euros in China since the 1980s, and these investments have contributed to 
the transformation of China into a new consumption economy. On the other 

Table 4.7  EU Member State Exports to China: 2002–2015 (Million Euro)

Member States 2002 2005 2010 2015

Austria 1.184 1.592 2.573 3.071
Belgium 2.009 2.711 5.404 6.775
Bulgaria 13 57 187 550
Croatia 2 7 28 70
Cyprus 0.4 11 15 38
Czechia 157 240 918 1.664
Denmark 540 848 1.772 3.588
Estonia 20 33 112 135
Finland 1.226 1.562 2.732 2.536
France 3.708 6.297 11.064 17.912
Germany 14.570 21.165 53.660 71.973
Greece 60 80 316 228
Hungary 163 331 1.177 1.262
Ireland 543 908 1.573 1.649
Italy 4.017 4.603 8.608 10.422
Latvia 3 8 28 108
Lithuania 3 11 27 102
Luxembourg 58 138 132 230
Malta 5 17 60 24
Netherlands 1.573 2.625 5.525 9.577
Poland 219 476 1.232 1.819
Portugal 80 170 233 838
Romania 216 165 308 525
Slovakia 42 102 971 1.020
Slovenia 22 43 106 294
Spain 786 1.523 2.626 4.327
Sweden 1.506 2.028 3.735 4.831
United Kingdom 2.363 3.985 8.319 24.797
EU28 35.101 51.748 113.453 170.376

Source: (Eurostat, 2020).
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hand, although China’s investments in Europe are limited, it is seen that it 
has an increasing trend in recent years (Hanemann and Huotari 2017, 3).

Subsidiaries and investments of EU member states in China is also an 
important issue. In table 4.10, this situation is shown in the period 1979–1996.

China’s purchases in European countries have become increasingly com-
mon. China has shown more interest in Western European countries such 
as the UK, Germany, and France. Nearly 60% of purchases in 2017 were in 
these countries. In addition to these investments, Europe’s famous brands 
continue to be purchased by China. Pizza Express, Travelfusion, Emerald 
Automotive, Manganese Bronze are examples of these brands. In this con-
text, Germany has been recognized as an important market for Chinese com-
panies. While sixty-eight German companies were bought by the Chinese 
in 2016, it is noteworthy that this figure doubled compared to the previous 

Table 4.8  EU-27 Imports of Goods from China, 2019

Member States EUR Million % of China in Extra EU-27 Imports

Netherlands 88.414 26,1
Germany 76.772 18,8
Italy 31.665 17,3
France 31.426 15,1
Spain 24.821 16,4
Poland 20.536 25,9
Belgium 16.704 10,9
Czechia 14.806 35,6
Sweden 8.424 17,4
Hungary 7.470 24,9
Denmark 6.253 21,4
Austria 5.606 14,3
Romania 4.537 19,3
Greece 4.061 14,9
Ireland 3.146 5,8
Portugal 2.953 14,0
Slovakia 2.904 17,2
Finland 2.296 11,2
Slovenia 2.016 13,6
Luxembourg 1.509 42,7
Bulgaria 1.484 13,8
Lithuania 929 8,7
Croatia 726 13,6
Estonia 651 16,7
Latvia 511 12,1
Cyprus 410 12,2
Malta 255 8,6

Source: (Eurostat (ext_st_eu27_2019sitc) and Comext DS-018995, 2020).
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year. The purchase of the German Kuka company, which is one of the most 
important robot manufacturers in the world, by China for 4.7 billion dollars 
has been China’s most important investment in Germany, among other acqui-
sitions (Sputnik 2017).

China invested more in Western Europe than in Eastern Europe espe-
cially the UK and Germany have been the countries that received the 
most investments from China. The countries that received the most and 
the least investment were England and Latvia (Hanemann and Huotari 
2017, 10).

From table 4.11, it is seen that foreign direct investments from the EU to 
China have gradually increased, and there has been a rapid rise especially in 
the 2000s.

The initiation of negotiations on the EU–China Investment Agreement 
in 2013 is also an important development. The purpose of the agreement 

Table 4.9  EU-27 Exports of Goods to China, 2019

Member States EUR Million % of China in Extra EU-27 Imports

Germany 96.283 15,2
France 20.959 8,5
Netherlands 13.906 6,3
Italy 12.993 5,5
Ireland 8.207 8,6
Belgium 7.108 5,1
Spain 6.799 5,6
Sweden 6.763 9,9
Denmark 4.837 10,2
Austria 4.611 9,0
Finland 3.548 12,0
Poland 2.651 4,3
Czechia 2.146 5,9
Slovakia 1.690 10,5
Hungary 1.456 6,1
Greece 892 5,5
Bulgaria 814 7,8
Romania 612 3,3
Portugal 604 3,4
Slovenia 435 3,9
Lithuania 277 2,1
Luxembourg 198 6,7
Estonia 173 3,8
Latvia 159 3,0
Croatia 108 2,1
Malta 36 2,9
Cyprus 34 1,9

Source: (Eurostat (ext_st_eu27_2019sitc) and Comext DS-018995, 2020).
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Table 4.10  Sector Distribution of EU Subsidiaries in China (1979–1996)

Sector Categories

European Investment

US $ Million %

Agriculture, forestry, and fishing 94.74 2.10
Mining 38.55 0.86
Manufacturing 3.758.22 83.47
Food 346.25 7.69
Textiles and clothing 184.52 4.10
Paper and wood products 192.39 4.27
Chemicals, rubber, and plastics 892.53 19.82
Leather 23.42 0.52
Non-metallic minerals 361.10 8.02
Basic metals 160.34 3.56
Metal products, machinery, and equipment 484.54 10.76
Electrical and electronic industries 483.86 10.75
Transport equipment 597.36 13.27
Toys, measuring equipment, and related industries 31.92 0.71
Services and trade 610.91 13.57
Transport and communication 316.48 7.03
Construction 52.03 1.16
Finance, insurance, and real estate 168.04 3.73
Other services 74.36 1.65
Total 4.502.43 100

Source: (MOFTEC database of FIEs in China (1983–1998), See Bulcke, Zhang, Esteves 2003, 62).

Table 4.11  EU Direct Investment in China, 1979–2007

Year
Total Number of FDI 

Projects EU Projects Percentage of Total (%)

1979–1985 6.797 134 1.97
1986 1.498 32 2.14
1987 2.346 42 1.79
1988 5.945 87 1.46
1989 5.779 78 1.35
1990 7.273 82 1.13
1991 12.978 163 1.26
1992 48.764 763 1.56
1996 83.437 1.726 2.07
1997 21.001 1.040 4.95
1998 19.799 1.002 5.06
1999 16.918 894 5.28
2000 22.347 1.130 5.06
2001 26.140 1.214 4.64
2002 34.171 1.486 4.35
2003 41.081 2.074 5.06
2004 43.658 2.423 5.55
2005 43.988 2.846 6.47
2006 41.485 2.738 6.60

Source: (Compiled from Statistical Yearbook of China External Trade and the China Investment Guide 
website, See Saili, Lin 2012, 143).
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is to ensure long-term access of both parties to each other’s markets and to 
protect the investments and investors of both parties. The EU–China 2020 
Strategic Agenda for Cooperation is considered the basis of the EU’s rela-
tions with China as the EU–China Investment Agreement. In the negotia-
tions that started in 2013 for the Investment Agreement, the following were 
aimed:

	 i.	 improve investment for European and Chinese investors by creating 
investment rights and guaranteeing nondiscrimination

	ii.	 improve transparency, licensing, and authorization procedures
	iii.	 provide a high and balanced level of protection for investors and invest-

ments, and;
	iv.	 put in place rules on environmental and labor-related aspects of foreign 

investment (European Commission 2020)

Looking at the 2010–2016 period, China’s investments in the EU started 
to increase especially in the post-2010 period, and in the post-2013 period, 
these investments increased much faster than in previous years. The invest-
ments of the EU in China, on the other hand, have generally been at the same 
levels, especially in the post-2012 period, and they have a decreasing trend 
(Hanemann and Huotari 2017, 5).

In the period 2000–2016, especially advanced technology, service, and 
infrastructure issues have been prominent issues in China’s investments in 
the EU. In addition, France, Germany, and the UK had the biggest share 
in China’s investments. These three countries received investments from 
China from 41.7% in 2008 to 59% in 2016 (Hanemann and Huotari 2017, 
7–8).

Table 4.12 shows some of China’s investments in EU member states. It is 
seen that commercial relations are established in different fields and in vari-
ous amounts, from mining to banking, from food to energy.

Despite the EU–China trade and mutual economic relationship, there are 
some obstacles to trade and investment between the parties. These obstacles 
are shown in table 4.13.
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CONCLUSION

China–EU relations have been continuing intensely since 1975. Economic 
issues are at the center of the relations between the EU and China, as impor-
tant actors of the global economy. Although the two sides have disputes 
over political issues such as Taiwan, the arms embargo or human rights, it is 
important that economic relations are not affected by these problems.

It is also possible to see the effects of China’s rising economic power on 
EU–China economic relations. China’s increasing investments in European 
countries and its increasing importance in the European market are remark-
able. It is seen that the EU and China have become each other’s most impor-
tant trading partners, especially in the post-2000 period.

From the second half of the 1990s, a new era began when China’s exports 
were more than the EU. Therefore, imports from EU member states have 
been higher. The EU became China’s most important trade partner in 2007. 
Germany has been the country with the most intensive economic relations 

Table 4.13  Trade and Investment Barriers between EU and China

Types EU Actions on China’s Goods/Capital
China Actions on EU Goods/

Capital

Tariff 
Barriers

-Discriminatory Duties
-Anti-dumping Duties
-Anti-subsidy Duties

-Relatively higher tariffs rate 
(under WTO rules)

-Anti-dumping Duties
Nontariff 

Barriers 
-Technical Barriers: Green or 

environmental protection standards 
(e.g., Foods, Textile, electronic 
equipment such as Freezer, Air-
conditions)

-Export Restrictions(especially on Hi-tech 
products to keep intellectual property 
and keep advantages in the future)

-Arms sale ban (due to political 
considerations)

-Dumping
-Subsidies (especially on agricultural 

products)
-Anti-dumping investigations
-Anti-subsidy investigations

Subsidies and Exports Tax 
Rebates

-Quotas and License 
Regulation

-Nontransparent Trade Rules
-Exchange regulation
-Anti-dumping investigations
-Anti-subsidy investigations (on 

potato starch in 2011, this is 
the first time to do an anti-
subsidy investigation on EU 
products )

-Dumping (especially currency 
dumping and social 
dumping)

Capital 
Mobility 
Barriers

-Foreign Investment Restrictions and 
National Security Review on foreign 
investors’ merger actions

-Foreign Investment Regulation 
(Guidance Catalogue, 
Regulations) and National 
Security Review on foreign 
investors merger actions 
(launched in Feb. 2011 )

-Nontransparent regulations

Source: (Lu, Yan and Deng 2014, 19).

 EBSCOhost - printed on 2/12/2023 5:29 PM via . All use subject to https://www.ebsco.com/terms-of-use



64 İlhan Aras

with China. In addition, investments from China to the EU have exceeded 
those from the EU to China.

It is possible to foresee that the future of EU–China relations will not be 
affected by the political problems between the parties and that China will 
have a more dominant role in this relationship. In addition, another reason 
that will strengthen the EU–China economic relations will be the problems 
in the US–China relations. The problems in US–China relations in the period 
after Trump has shown to China that the EU is an important economic partner 
that does not have political problems. Therefore, in the future, as in the past, 
EU countries want to increase their trade with China since they do not see 
China as an economic rival like the United States, and China continues to 
increase its investments in European countries.

NOTE

1.	 This chapter was updated and developed from the book entitled “İlhan Aras, 
Avrupa Birliği ve Çin: Ekonomik ve Siyasi İlişkiler [European Union and China: 
Economic and Political Relations], (Ankara: Detay Yayınclık, 2018), 91-121.”
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INTRODUCTION

A dominant pole’s relationship with an aspiring pole in the international sys-
tem is undoubtedly one based upon competition. The leading state wishes to 
maintain its status and the challenger wants to depose it as soon as possible. 
Their bilateral relationship certainly has an important political dimension 
but not always a deep economic relationship. The purpose of this chapter is 
to investigate the trading relationship between the established polar power, 
namely the United States and the aspiring polar power, China. We shall 
examine closely the change in tone and policies undertaken by the Trump 
administration and evaluate its effects on the bilateral relationship.

The preeminent economic issue at the top of the international agenda for 
the past two years has been the deteriorating United States–China relation-
ship. Historically, this relationship was unimportant in terms of trade for 
Washington. With the implementation of Deng Xiaoping's economic reforms, 
the Chinese economy began its dramatic economic ascent and the goal of 
establishing a presence on the international stage. Needless to say, this devel-
opment came to be reflected in trading relations with the United States. The 
end of the Cold War witnessed a China which was politically highly authori-
tarian but with a relaxed attitude regarding its economy. Year by year, and 
decade by decade, the trading relationship came to signify that China had 
arrived on the international stage as a giant economic actor enjoying a size-
able trade surplus with the United States.

During the final months of his administration, President Obama sought 
to maintain a neutral tone concerning president-elect Trump’s statements 
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concerning the relationship with China. Historically, the bilateral relation-
ship which witnessed the reestablishment of diplomatic relations in 1979, 
five essential issues highlighted the central areas of cooperation and conflict:

	 i)	 Security issues;
	ii)	 Relations with Taiwan;
	iii)	 Economic issues, which include the United States debt, the trade and 

investment relationship, China’s commitments to the World Trade Orga-
nization (WTO), intellectual property, and the negotiation of the Bilateral 
Investment Agreement;

	iv)	 Cooperation issues against climate change;
	v)	 Promotion of democracy and human rights.

OBAMA ERA

During his term of office, the Obama administration maintained diplomatic 
relations with China in a constructive sense without too much friction on 
sensitive issues such as Taiwan or the Chinese political system. One of 
the most emblematic cases in the disputes between China and the United 
States occurred in 2014 during Obama’s visit to Japan, where the president 
reaffirmed the commitment of the military alliance between both countries 
(Green and Szechenyi 2014, 19). The background to this related to the dis-
pute with China over the Diaoyu Islands, a situation that caused distress in 
the Ministry of Foreign Affairs of China, which responded by declaring that 
the United States should pursue a responsible attitude and not take sides in 
matters of territorial sovereignty within the region (Zhao 2018, 369–389).

The meeting between President Obama and the Dalai Lama in June 
2016 provoked further anger of the Foreign Ministry in Beijing, which 
requested the Obama administration to respect Chinese sovereignty over the 
Tibet region (Oxford Analytica, 2016). Similarly, after the decision of the 
International Court of Justice on the maritime territorial dispute between 
China and six neighboring countries in July 2016, the State Department 
asked Beijing to comply with its obligations on international law—referring 
to the court ruling—to which the Chinese government categorically declared 
that it would not yield in the vindication of its historical rights (Song 2016, 
247–261).

The announcement of the construction of an anti-missile shield in South 
Korea during the same month provoked a strong reaction from the Chinese 
Foreign Ministry, stating that the installation of this defense system would 
“seriously” damage the military balance in the region (Swaine 2017, 1–15). 
Near the very end of his mandate, in September 2016, during the Summit of 
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the Group of the twenty in Hangzhou, Obama once again warned that there 
could be consequences for Chinese policy in the face of its territorial conflict 
with neighboring countries (D’souza 2016).

It is important to note that, during this Summit, China and the United 
States presented their ratification of the Paris Agreement, demonstrating 
good faith between both countries and their commitment to the fight against 
climate change. However, Donald Trump, then still a candidate, repudiated 
the agreement and called on his team to find a way out of it quickly. In fact, 
as president, Trump referred to climate change as a “Chinese hoax” (Eilperin 
2016, 12).

A few days after the presidential election, President Obama held a bilateral 
meeting with his Chinese counterpart Xi Jinping within the framework of the 
Asia Economic Cooperation Forum in Lima. During the meeting, the two 
leaders called for close cooperation between the two countries in the face of 
what President Xi Jinping described as a “hinge moment” in the relationship 
and said he hoped that it would be a smooth transition (Lo, 2018). In the same 
vein, President Obama indicated that the constructive relationship between 
the two had benefits for the international community. This meeting was the 
last between the two Presidents—who in total met nine times and embodying 
a call to continue cooperation between the two most important economies of 
the world.

During the eight years of Obama’s presidency, balancing the relation-
ship of the United States with the countries of the Asia Pacific region was 
of utmost importance. To achieve this balance, Obama marked four main 
pillars:

	 i.	 Positioning 60% of the US fleet in the Asia Pacific
	ii.	 Improving dialogue with countries that had territorial disputes with 

China 
	iii.	 Negotiating the Trans-Pacific Economic Partnership Agreement (TPP) 

as a counterweight to the growing presence of China in commercial and 
strategic matters

	iv.	 Keeping all communication channels with China open

President Trump once in office reversed course and the United States left 
the TPP, very much viewing the rise of China as an economic and military 
powerhouse, as a threat or at least a strategic challenge for the United States 
and its allies in Asia (Trump 2017, 23). On the one hand, the acquisition of 
US sovereign debt by China had reached 1.32 trillion dollars in 2013, result-
ing in concerns about whether Beijing would have intentions to sell its stake 
in the debt, which would result in a depreciation of the US currency, although 
it should be noted that in 2016 Japan surpassed China as the main holder of 
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sovereign debt in dollars (United Nations 2019). In another sense, Chinese 
investment in its armed forces was 261 billion dollars in 2019, having dou-
bled since 2010, although still well below American spending (Glaser 2020).

The last episode that triggered a verbal confrontation between the two 
countries before Donald Trump took office was on December 16, 2016, when 
a Chinese combat ship intercepted a US unmanned amphibious vehicle in a 
disputed maritime region, which led to a formal protest by the US govern-
ment (Johnson 2020, 1–11). Although a few days later the vehicle was agreed 
to be returned to US troops, Donald Trump accused China of committing an 
“unprecedented act” and “stealing” the vehicle (Sputnik 2016). The aggres-
sive tone of the president-elect, which was also given in the framework of 
the call of congratulations to Donald Trump by the president of Taiwan, led 
President Obama to warn the president-elect to hope that in matters of foreign 
policy, Trump would form a team of advisers who would be prepared and 
informed (Seib 2016). He also recommended that such decisions on interna-
tional politics be taken systematically and consistent with national interests.

In 2016, China had experienced a strong decline in manufacturing and con-
struction output, which until then had been the main drivers of its economic 
growth. There were, however, three other major factors that affected long-run 
growth, namely labor, productivity, and capital. Added to this, before Trump 
took office, one could identify three important weaknesses which threatened 
China’s role as the driver of global growth:

	 i.	 Fixed asset investment no longer coming from the private sector.
	 ii.	 Overcapacity acting as a burden on the government.
	iii.	 Services sector not being competitive enough to make up for lost growth 

elsewhere.

Background to US Tariff Measures

As a candidate campaigning for the Republican Party’s presidential nominee 
Donald Trump had stated in May 2016, “We can’t continue to allow China 
to rape our country and that’s what they’re doing. It’s the greatest theft in the 
history of the world” (Kim 2019, 104–122). That statement was one of many 
that he made on the campaign trail concerning China’s trade practices. The 
US trade deficit in goods that Trump inherited was to reach $811.2 billion in 
2017, of which $375.2 billion was with China, which encompassed 46.3% of 
the total (Jiming and Yangmei 2019).

After winning the presidential election, Trump hosted Xi Jinping in April 
2017 at his Florida estate, where they agreed to set up a 100 Day Action Plan 
to resolve trade differences. The US trade representative was authorized later 
that month to investigate whether steel/aluminium imports posed a threat to 
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national security. The United States and China agreed to a trade deal in May 
that would give American firms greater access to China’s agriculture, energy, 
and financial markets. The US trade representative started an investigation 
into Chinese government policies in August 2017 relating to technology 
transfer, intellectual property, and innovation. President Trump signed a 
memorandum in March 2018, which allowed for opening a WTO case against 
China for their discriminatory licensing practices, restricting investment in 
key technology sectors, and imposing tariffs on Chinese high technology 
products such as aerospace and information communication technology. In 
this move, the United States also imposed a 25% tariff on steel imports as 
well as a 10% tariff on all aluminum imports (Lu 2018, 83–103).

A month later, China retaliated by imposing tariffs on goods worth US$3 
billion which included fruit, wine, and pork. The very next day, the US trade 
representative published a list of goods worth US$50 billion which would 
be subject to a potential 25% tariff. The next day China reacted by propos-
ing 25% tariffs be applied on goods worth US$50 billion which included 
soybeans, automobiles, and chemicals. Later on, in the same month, the US 
Department of Commerce concluded that ZTE Corporation, a Chinese tele-
com company, had violated US sanctions, and American companies were 
banned from doing business with ZTE for seven years (Sutherland 2019).

The United States began trade talks in May 2017 with China in Beijing, 
demanding that China reduce the trade gap by US$200 billion within two 
years. The talks ended inconclusively though later on in the month the trade 
dispute was frozen after China had reportedly agreed to buy more US goods. 
After a week or so, the United States reimposed its original tariff plans. At the 
beginning of June, trade talks took place once again in Beijing. The United 
States agreed that ZTE could continue its operations. In mid-June, the list of 
products was finalized instructing a 25% tariff on hundreds of products to 
be implemented on July 6. Another shorter list consisting of other products 
was also announced to be under consideration. The next day, China revised 
and expanded its initial tariff list to include a 25% tariff on products valued 
at US$34 billion. This tariff would also take effect on July 6. Furthermore, 
China also proposed a second round of 25% tariffs on further products valued 
at US$16 billion (Unites States Trade Representative 2018).

US–China Tariff War 2018

On July 6, the United States began to collect the 25% tariff and China 
took retaliatory measures by imposing its own 25% tariff on goods which 
included agricultural products and cars. Four days later, the US trade 
representative published a third list imposing a 10% tariff on thousands 
of Chinese goods worth US$200 billion. On August 2, the United States 
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proposed a 25% rather than a 10% tariff for the third list valued at US$200 
billion, which included consumer products, chemical and construction mate-
rials, textiles, tools, food, and agricultural products. The US Department of 
Commerce added dozens of Chinese firms to its export control list as pos-
ing a “significant risk” to US national security (Zheng 2018). Responding 
the next day, China announced additional tariffs ranging from 5 to 25% 
on thousands of American products worth US$60 billion, which included 
agricultural products, chemicals, machinery, and medical equipment (Wong 
and Koty 2018).

On August 7, the United States published tariffs on a final list of US$16 
billion worth of Chinese imports facing a 25% tariff to be implemented on 
August 23. China proposed a reciprocal 25% additional tariff on US$16 
billion of US exports to be effective the same day. A week later, China 
revealed that a formal case concerning damaging China’s trade interests had 
been lodged at the WTO against the United States due to its tariffs on solar 
panels (Stanway 2018).

After inconclusive talks between the two countries on August 23, the 
United States implemented the 25% tariff on goods worth US$16 billion 
which included semiconductors, chemicals, plastics, motorbikes, and electric 
scooters. China, in turn, responded with a similar 25% tariff on goods includ-
ing coal, fuel, buses, and medical equipment. Moreover, China also filed 
another WTO case against the United States’ 25% tariffs on Chinese goods. 
On September 17, the US trade representative published the list of tariffs on 
US$200 billion worth of Chinese goods with the tariffs being implemented 
on September 24, at 10% increasing to 25% by January 1, 2019. The next 
day, China stated a similar tariff on US$60 billion worth of US goods after 
the latest round of tariffs being implemented on September 24. On September 
22, China rejected planned trade talks with the United States; two days later 
the two countries implemented the third round of tariffs (Kwan, 2020 55–72).

Argentina Truce

December 1, 2018, at the G20 Summit in Argentina, the leaders of the 
United States and China agreed on a 90-day “truce,” during which the par-
ties refrained from raising trade tariffs and other restrictive measures. It 
was assumed that during this time Beijing and Washington would have to 
compromise on the main economic issues on which the United States had 
claims to China—providing easier entry of American capital to the Chinese 
market, protecting the intellectual property of American companies in China, 
protecting the American market from, in the American interpretation, cyber-
attacks and technological espionage by the Chinese. At the beginning of 
2019, Beijing and Washington demonstrated their readiness to intensify the 
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economic dialogue by organizing a series of meetings of representatives of 
a high level (Geithner Meets with Chinese Counterparts for Strategic and 
Economic Dialogue 2009).

The tactics of the parties’ behavior were noticeable during the ninety-day 
“truce.” For Beijing, this concerned a readiness for economic compromises, 
but the unacceptability of “trade” in basic ideological and political interests. 
China, on the one hand, was aggressively demonstrating the rigidity and 
intransigence of its position in the main strategic areas—the right to modern-
ize its armed forces, dominance in the South China Sea and the Indian Ocean, 
the right to own interpretation of human rights, etc. It was significant in this 
sense that Beijing began the year 2019 with Xi Jinping’s call for the armed 
forces to “prepare for a comprehensive military struggle from a new starting 
point. .  .  . Preparation for war and combat must be deepened to ensure an 
efficient response in times of emergency” (Lau 2019).

On the other hand, Beijing made it clear that it was ready to make accept-
able concessions in the economic sphere. For example, since November 1, 
2018, China had reduced import duties on more than 1,500 goods imported 
into the country. In December 2018, China, in response to the demands of 
the United States, created the Intellectual Property Rights Court of Appeal, 
opening the possibility of reaching a final compromise (Zhou 2018).

At the same time, despite growing complexity, the military sphere of bilat-
eral relations was interpreted by Beijing as the main channel of a strategic 
partnership with Washington under the conditions of trade friction. From 
May to December 2018, five meetings of the defense ministers of China and 
the United States took place; as well as in November 2018, joint military 
exercises of countries on cooperation in rescue at sea were held in Shanghai. 
Their “two sides” were also present in the American approach. The United 
States increased pressure on China, criticizing it for “illegal” naval activity, 
for the ambitious plans announced by Beijing in November 2018 to create 
a modern rocket and space forces, which once again confirmed the status 
of China (together with Russia) as the “main military target” of the United 
States. An additional tension in relations was introduced by the active pos-
ture, at the end of 2018, of US–Taiwan military relations (Wuthnow 2019, 
133–150).

At the same time, Trump demonstrated that he was ready for trade rec-
onciliation with Beijing, but only on those conditions that met American 
interests, focusing on the interests of the American taxpayer and voter. At 
the same time, the US president used a different kind of tactic, resembling 
more of an exchange broker, transferring it to foreign policy: he aggravated 
relations with China and “removed” domestic dividends from it, proceed-
ing to a partial normalization of relations and once more trying to remove 
dividends.
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US–China Tariff War 2019

In January, talks began in Beijing and continued in Washington to resolve the 
trade dispute. In February, President Trump declared that no meeting with Xi 
could take place before the tariff ceasefire expiring on March 1. On February 
22, he extended the deadline for tariffs beyond March 1, without specifying 
a new date as negotiations continued between the two sides. In March, China 
having suspended tariffs on US autos and auto parts from January 1 until 
April 1 extended them without giving a firm date. In April, China announced 
it will ban Fentanyl as negotiations continued. On May 5, President Trump 
announced tariffs would increase from 10% to 25% on US$200 billion worth 
of Chinese products that were initially meant to be implemented on January 
1, which had been suspended until March 1, would take place on May 10. 
Furthermore, the Chinese backsliding on commitments and attempts to 
“renegotiate” a trade deal led to Trump threatening new tariffs of 25% on a 
further US$325 billion worth of goods, covering nearly all remaining Chinese 
products (Sider 2019, 15–26).

On May 10, the United States increased tariffs from 10% to 25%. Three 
days later China proposed to increase tariffs on US$60 billion worth of US 
goods on June 1. They included beef, lamb, pork, vegetables, refrigerators, 
and furniture. A tariff exemption system was established providing for tem-
porary exemption. A few days later, the US Commerce Department banned 
American companies from selling to Huawei without prior government 
permission. On June 1, China increased its tariffs on US$60 billion worth 
of products. Three weeks later the US Commerce Department declared that 
five new Chinese firms (including a state-owned enterprise) had been added 
to its list, banning them from buying US parts and components without 
prior government approval.  The next day China published a white paper 
that denounced the US protectionist measures as unilateral and criticized its 
backtracking on bilateral trade talks. The white paper was important in terms 
of highlighting China’s stance on trade consultations and strategy to achieve 
real solutions (Singh 2019, 10805).

Chinese Reaction

Overall, China viewed the US measures as determined to keep China down 
rather than achieve a deal. In the context of the Chinese understanding and 
response to the trade war, the State Council Information Office published a 
white paper on June 2, 2019, which outlined nine specific areas (Hi 2019):

	 i.	 China does not want but is not afraid of a trade war with the United States
	ii.	 US-imposed tariff measures harm others and are of no benefit to itself
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	iii.	 US-provoked trade friction is a peril to the world
	iv.	 US accusations of Chinese IP theft, forced technology transfer are 

unfounded
	 v.	 US trade bullying harms the world 
	vi.	 The United States backtracks on commitments in China-US trade 

consultations
	vii.	 China’s sovereignty and dignity must be respected
	viii.	China is committed to credible consultations based on equality, mutual 

benefit
	ix.	 US government bears responsibility for the setback in trade consultations 

with China

One can identify five main themes in the Chinese approach:

	 i.	 China is against the trade and economic war unleashed by the United 
States but is not afraid of the current situation and will respond with 
dignity. China continues to be ready for negotiations, but only on the 
condition of mutual respect and observance of agreements. Beijing also 
seeks to continue negotiations on concluding a Sino-US investment and 
free trade agreement.

	 ii.	 The PRC supports the WTO and opposes protectionism.
	iii.	 The Chinese authorities strictly adhere to the standards of protection of 

intellectual property rights and will make further efforts to improve the 
regulation of this sphere in the country.

	iv.	 PRC is impartial to Chinese and foreign companies and will protect their 
interests.

	 v.	 Beijing is committed to openness.

In July, President Trump threatened once more to implement tariffs on 
another US$325 billion of Chinese goods, despite earlier promises not to 
after the G20 Summit. On August 1, the day after trade talks had ended in 
Shanghai, Trump tweeted: “The U.S. will start, on September 1, putting a 
small additional tariff of 10% on the remaining 300 Billion Dollars of goods 
and products coming from China into our Country.” A few days later, the US 
Treasury branded China a currency manipulator. The same day the Chinese 
Ministry of Commerce announced that several companies had suspended 
buying American agricultural products. On August 13, the US trade repre-
sentative declared that the imposition of additional tariffs on certain Chinese 
imports would be delayed until December 15, although a 10% tariff on a 
variety of Chinese goods would still be implemented on September 1. Ten 
days later China declared that 5% and 10% tariffs would be imposed in two 
groups, from September 1 and December 15 on US$75 billion worth of US 
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goods. Trump immediately responded on Twitter, stating that “American 
companies are hereby ordered to immediately start looking for an alternative 
to China” (Hi 2019).

On September 1, the United States began to implement tariffs on more 
than US$125 billion worth of Chinese imports, and China began to impose 
additional tariffs on some of the US$75 billion goods. On September 13, 
China announced a list of tariff exemptions mainly for agricultural produce 
which were followed a week later by an American exemption list focusing 
on chemicals and machinery. On December 13, the United States and China 
announced a phase one trade deal had been reached. The deal stipulated that 
the United States would not implement a 15% tariff on US$160 billion worth 
of consumer goods intended for December 15, and would also lower the 
September 1, tariffs from 15% to 7.5% on US$120 billion on Chinese goods. 
Nevertheless, the 25% tariffs on US$250 billion of Chinese imports would 
remain. China, in return, would buy at least US$200 billion of goods and ser-
vices, mostly within the manufacturing, energy, and agriculture sectors over 
the next twenty-four months and freeze its retaliatory tariffs scheduled for 
December 15, as well as ensure intellectual property safeguards (Lai 2019, 
169–184).

US–China Tariff War 2020

On January 13, the United States removed the charge of currency manipula-
tor for China. Two days later the ninety-six-page phase one trade deal was 
signed. On February 7, China indicated that it would halve its tariffs on hun-
dreds of goods from 10% to 5%, and on others from 5% to 2.5% which would 
take place on February 4. Ten days later hundreds of other American goods 
were exempted from Chinese additional tariffs. On May 12, China publicized 
a new list of dozens of American products excluded for a year from retalia-
tory tariffs which would be implemented starting from May 19. In mid-July, 
China announced in line with its commitments under the trade deal that it 
was buying billions of dollars’ worth of corn and soybeans from the United 
States (Wilson 2020).

US ACCUSATIONS

To reduce the trade deficit and facilitate access for American companies to 
China’s markets, the United States considered it necessary to liberalize the 
trade and investment regime of China. In this regard, Beijing had to stop 
using public policies to protect and promote certain industries and state-
owned enterprises. The United States demanded the removal of barriers to 
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access to China’s domestic markets, a level playing field, lower import duties, 
elimination of subsidies to state-owned enterprises, reduction of overcapac-
ity, removal of local data storage requirements, and other restrictions on for-
eign companies (Noland 2018, 262–278). In addition to the direct effect, the 
United States hoped that this would speed up reforms in China and China’s 
integration into the world economy and force China to accept to live by the 
rules of global trade.

China, as a measure to reduce the trade deficit, suggested increasing the 
export of American goods to China, primarily by lifting restrictions on the 
export of high-tech products. However, this did not appeal to the United 
States. The complex of problems related to the protection of intellectual prop-
erty rights was already one of the most sensitive for the American administra-
tion. This issue was made especially acute by the fact that the United States 
considered this as a potential claim of China to compete in the scientific and 
technological arena, which has traditionally been regarded as the sphere of 
US dominance (Brander 2017, 908–921).

The United States accused China of creating conditions for the forced 
transfer of technology and know-how through various regulatory measures, 
including through legislative coercion of the creation of joint ventures, 
direct administrative coercion to transfer patents, as well as requirements for 
mandatory storage of data on local servers. China, according to the United 
States, did not take measures against cyber espionage, industrial espionage, 
counterfeiting of branded products, piracy, and had even encouraged them. 
The Center for Strategic and International Studies estimated that the United 
States lost up to $ 600 billion annually as a result of fraud, piracy, and theft 
of trade secrets (Lewis 2020).

Despite the undoubted benefits of the United States from economic coop-
eration with China, one can ascertain the growing contradictions in several 
areas of bilateral cooperation. The official list of US claims toward China 
was as follows. China should stop demanding that American companies 
operating in the country transfer their technology to Chinese partners (Kwan, 
2020). That underlined the fact that the influx of American investments 
should not be due to the transfer of the latest American technology to China 
(Harris, 2017). Also, there should be no restrictions on the terms of licensing 
by American companies of their technologies in China (Qin 2019). Thus, it 
became necessary to:

	 i.	 stop the practice when US companies trading with China must register 
their business in China as joint ventures (Lai 2019);

	 ii.	 stop industrial espionage against American companies, stop unauthorized 
cyber penetration into American companies to obtain information about 
new technologies (Oxnevad 2019);
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	iii.	 stop subsidizing Chinese national companies operating in high-tech 
sectors of the economy, as this gave them unjustified advantages over 
foreign partners (Wu, Liu, and Ma & Chen 2020);

	iv.	 reduce barriers to US agricultural exports (Hopewell 2019);
	 v.	 reduce the large US trade deficit in bilateral trade (Hosain & Hossain 

2019);
	vi.	 stop manipulating the national currency, which gave China an advantage 

in foreign trade (Yoon, Kim, and Kwon & Kim 2018).

Let us consider in more detail the essence of the contradictions between the 
two countries in the trading and economic field, which became the subject of 
bilateral negotiations. One of the main concerns of the Trump administration 
was and remains the problem of trade deficits. Thus, the deficit in trade with 
China in 2016 amounted to $347 billion, which was the largest trade deficit 
that the United States had among all other foreign trade partners (Lin 2018, 
579–600). Trump believed that such a deficit was a result of unfair trade 
policies and practices by China. Another interpretation concerned that official 
trade deficit data with China created a distorted picture of bilateral relations 
since they did not take into account indirect deliveries of goods by US multi-
national corporations. Traditional trade statistics also do not fully reflect the 
added value created in each country and how it participates in foreign trade.

Another area of controversy concerned intellectual property rights and 
cybercrime. This problem in the United States was considered one of the 
main obstacles to doing business with China. In 2013, a study conducted by 
the American Commission on the Protection of Intellectual Property found 
that China accounted for 80% ($ 240 billion) of all losses resulting from the 
theft of intellectual property. The US Customs Service noted that China and 
Hong Kong accounted for 78% of all counterfeit goods confiscated on the 
US border. According to FBI Director Vray, “Put plainly, China seems deter-
mined to steal its way up the economic ladder, at our expense” (FBI 2019). 
This problem was constantly discussed by representatives of the United 
States and China, including at the highest level, but, according to the US 
administration, no progress had been made in resolving such contradictions. 
The subject of ongoing discussions in the field of trade between the United 
States and China focused on the issue of violations by China of intellectual 
property rights.

The subject of contradictions in bilateral relations was the fact that China, 
in the opinion of the United States, had not completely switched over to 
a market economy. According to the Trump administration, the Chinese 
government in its industrial policy through the benefits provided to Chinese 
companies created unreasonable advantages for them in interacting with their 
American counterparts.
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The issue of the scale of real Chinese investment in the United States 
worried the Trump administration in connection with attempts by Chinese 
companies to gain access to advanced US technology. In August 2018, the 
United States passed a new law on control over the investment market, which 
clarified the list of critical technologies that are important for US national 
security, as well as improving the procedures for the activities of the US 
Foreign Investments Committee.

Another area of trade controversy, which became an important catalyst for 
the unfolding trade war between the United States and China, related to the 
supply of steel and aluminum to the United States. Based on section 232 of 
the Trade Expansion Act of 1962, which referred to the possible impact of 
imports on US national security, in March 2018, President Trump announced 
an increase in import tariffs on steel (25%) and aluminum (on 10%) (Dhar, 
2018 12–17). In response, in April 2018, China increased duties on $3 billion 
worth of products imported from the United States (BBC 2018).

An increasingly serious challenge for the United States remained China’s 
participation in international value chains in the areas of high technology in 
the fields of information technology, in communications, in the production of 
telecommunications equipment, where China occupied a leading position in 
the world as the largest producer and supplier. Therefore, in 2018, the volume 
of US imports from China of information and communication equipment was 
$ 157 billion, which amounted to 60% of all imports of this equipment in the 
United States (Morrison 2019). In this regard, President Trump declared a state 
of emergency in this area and imposed sanctions on one of the largest Chinese 
telecommunications companies, Huawei, and eight of its partner contractors.

Understanding the vulnerability of their economies, the Chinese authori-
ties took proactive measures to sustain their economic growth. A variety of 
measures continued to aid state support for the economy. The State Council 
of China announced plans to implement infrastructure projects such as broad-
band in rural areas with a total volume of 22 billion dollars by 2020 (China 
Power Team 2020). Also, a plan was published to improve the rural economy 
for the period from 2018 to 2022. The Chinese authorities also planned to 
increase consumer potential in the areas of tourism, medicine, and education. 
Affected by US sanctions, the Chinese ZTE rather unexpectedly won a series 
of tenders for the supply of equipment to three Chinese mobile operators 
(Gao 2018, 19–26).

CONCLUSION

The United States always maintained that it was interested in China fulfilling all 
its commitments. In practice, this has been quite difficult to achieve, especially 
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since many of them have contradicted each other. Therefore, if China, for 
example, met the US demand to halting the mandatory transfer of technology, 
creating joint enterprises, limiting the borrowing of intellectual property, this 
could stimulate outsourcing from the United States on an even larger scale, 
which would contradict Trump’s call to return jobs to America. The goal of 
Trump to reduce the trade deficit with China by increasing US exports cer-
tainly implies an increased interaction with China and thus contradicts another 
strategic objective—to limit the scientific and technological progress of China.

The strategy pursued by President Trump has been one whereby quite 
deliberate excessive demands are put forward to China, following his 
favorite tactic of first raising the stakes, then, judging by the circumstances, 
giving away a little and, ultimately, gaining victory. President Trump does 
not only think in economic and strategic categories, of entering a trade and 
political confrontation with China. His tasks are also tactical to demonstrate 
the achievement of any specific results in anticipation of future presidential 
elections. Trump had calculated that his reelection campaign would focus on 
a powerful economy with a surging buoyant stock market. Hence, the trade 
negotiations between the United States and China in July 2019 that did not 
lead to agreements were postponed until October. The relatively good state 
of the US economy still left the US administration with time to maneuver. 
China’s depreciation in August 2019 of the yuan against the dollar again 
aggravated the situation in trade relations between the two countries and led 
to accusations by the United States of currency manipulation (Contractor 
2019).

With the presidential election in November nearing, the trade war with 
China had become a political football with President Trump accusing his 
Democratic challenger Biden. On September 8, Trump promised: “We will 
make America into the manufacturing superpower of the world and we’ll 
end reliance on China once and for all, whether it’s decoupling or putting in 
massive tariffs like I’ve been doing already. We’re going to end our reliance 
on China because we can’t rely on China.” He went on directly blame his 
opponent declaring:

In 2001 Biden said the United States welcomes the emergence of a prosperous 
integrated China at the global stage because we expect this is going to be a 
China that plays by the rules. They didn’t play by the rules. . . . The World Trade 
Organization . . . that’s why they became a rocket ship. They were flatline for 
years and years and years and they joined the World Trade Organization. And 
frankly, they cheated. (Nelson 2020)

The reaction by the opposing party was to reiterate this outburst to be 
another instance of Trump’s economic nationalism and underline the nature of 
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this issue being highlighted as a model of partisan electioneering. In the final 
analysis, one cannot identify Trump’s trade strategy toward China as being 
conventional nor predictable. Evaluating his statements and actions, evaluating 
his statements and actions, one could easily assert that Trump has been any-
thing but a statesman, never possessing the details of complicated trading mat-
ters, frequently changing his mind and track, ultimately trying desperately to 
score political points off a policy he never considered the long-term effects of.

The election of Biden as president has raised questions concerning what 
the approach of the new administration will be toward trade with China. Will 
the new president continue the policies of his predecessor or change tactic? 
As of the time of writing, barely a month into his presidency, President Biden 
has declared that China must be held to account for its economic practices, 
insisting that each state must play by the same rules and that China’s abuses 
and coercion which undercut the foundations of the international economic 
system must be resisted.

It is clear to see that the approach Biden takes will be markedly different 
from his predecessor. Biden should challenge and encourage China to partici-
pate in an economic level playing field. The levers at his disposal include the 
blunt instruments of tariffs but go beyond them. A restrengthened Transatlantic 
alliance, with a determined focus on providing leadership to global and inter-
national institutions to direct attention to China’s economic policies, can 
achieve the desired results. In all likelihood, the new administration will likely 
use the tariffs imposed by Trump as a bargaining chip to gain concessions from 
Beijing, underscoring Biden’s public strategy concerning the fundamental 
concerns he has relating to China’s coercive and unfair economic practices.
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INTRODUCTION

Industry, which is seen as the most important power in the growth and devel-
opment of countries, on the one hand, contributes greatly to the increase in 
national income; on the other hand, it is the determining factor of interna-
tional competitiveness.

It is possible to talk about different and successive stages in the industri-
alization process: the first success of the Industrial Revolution was that it 
revolutionized cotton garment production, first with those water wheels and 
then with new machines powered by steam engines. The mechanization of 
cotton production has increased the productivity of workers first in textiles 
and then in other industries. The mechanization of cotton production has 
increased the productivity of workers first in textiles and then in other indus-
tries. The pioneers of technological advances in the economy are innovations 
driven by new entrepreneurs and businessmen who want to apply new ideas 
(Acemoğlu and Robinson 2018, 37). The Industrial Revolution in Britain 
between 1780 and 1840 created a new social order and mode of production, 
and it also established the factory-based order of industrial capitalism. The 
changes that started in the economic structure in Britain during this period 
surrounded Europe after a while, and the order under the influence of capi-
talism brought new behavioral patterns, lifestyles, and production relations 
with it. Therefore, the Industrial Revolution did not only have an accelerat-
ing effect on economic growth but also led to economic development due to 
economic and social transformation (Hobsbawn 2013, 32–51).

The first Industrial Revolution was realized with the establishment of 
mechanical production facilities using water and steam. The second Industrial 
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Revolution means the creation of mass production and the division of labor 
by using electrical energy. The third Industrial Revolution involves the 
establishment of electronics and information systems to automate production. 
Industry 4.0, the fourth Industrial Revolution, outlined at the Hannover Fair 
in 2011, together with the use of cyber-physical systems and brand new it has 
created the modes of production (Wahlster 2013, 6).

It is not possible to separate Germany, which constitutes 24.7% of EU 
gross domestic product (GDP) in 2019 (2019 data),2 its industrial power 
and trade policy in coordination with the EU. In this context, it must be 
known that the European Commission created a new market access strategy 
in 2007. In 2013, it announced the start of EU-US Transatlantic Trade and 
Investment Partnership negotiations, which is expected to contribute 100 bil-
lion Euros to Europe and the United States in a few years. In 2015, the EU 
introduced its new trade strategy. The same year, the EU and Canada signed 
the Comprehensive Economic and Trade Agreement (Bundesministerium für 
Wirtschaft und Energie, n.d.).

In this context, while discussing widespread effects in our study, trade 
policy, which is the only foreign policy affecting the industry according to the 
EU’s Industrial Policy and Classification of Policies Affecting the Industry 
Classification (Darmer-Kuyper Classification) in industrial policy,3 will also 
be considered in terms of Germany and globally.

Industry 4.0 has significant effects on technological development and 
international competition, the level of automation in the sectors, the ability 
to develop new products and services that will accelerate the development 
of employment, the adaptation of the education system to future skill needs, 
and the overall economic growth level. With Industry 4.0, the fact that digital 
technologies become a part of economic and social life requires a sustain-
able structural change. Although there is an assumption that digitalization 
will increase productivity and thus economic growth, its macroeconomic 
effects on production and employment depend on the level of utilization from 
Industry 4.0 technologies.

Apart from the Industry 4.0 approach, which will increase the efficiency 
and productivity of Germany in the production process with digitalization, 
the ecological industrial policy approach is applied to reduce the negative 
environmental impacts of economic activities in order to provide sustainable 
industry. In principle, any environmental policy measure is expected to lead 
to some degree of innovation. Due to the stringency of government regula-
tion, the change in the opportunity costs of pollution may result in increased 
costs for some factors of production and thus encourage innovation to save 
on the use of these factors (OECD 2012, 85).

The purpose of this study is to reveal the guiding power of Industry 4.0 
and ecological industrial policy approaches to German industrial policy and 
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to emphasize the importance of making widespread effects in the world by 
evaluating all aspects of these approaches. And for this purpose, the study 
first mentions the economic structure of Germany that constitutes the indus-
trial power and its role in global trade policies. Then describes Industry 4.0, 
which is one of the approaches that shape the industrial policy of Germany. 
Third, the study focuses on the economic, ecological, and social effect of 
Industry 4.0 following it examines the ecological industrial policy approach 
of Germany.

GERMANY AS AN INDUSTRIAL POWER AND 
ITS ROLE IN GLOBAL TRADE POLICIES

Germany has for many years had an open economic system with a strong 
industrial base. It exports about half of its GDP.4 The German economy also 
enjoys social protection, and it is an economy in which the state plays the 
dominant role. Due to its openness, the German economy has been affected 
both by the intense competition in the world product markets and by the 
capital mobility and technology found in the international factor markets. 
Therefore, the economic decisions taken in Germany are directed toward the 
country’s need to compete in the world economy. This has been a fundamen-
tal economic approach for Germany since the end of the Second World War. 
In addition to regulations for competitiveness, many areas of the German 
economy, especially practices aimed at protecting individuals available. For 
example, there is a social security system, health system, nursing care, pen-
sion, and social benefits to protect the unemployed (Siebert 2005, 1).

Germany has become an industrial powerhouse and achieved world-
class status in science and technology since the late nineteenth century. 
The fact that there are many industrial branches with competitive advan-
tage has brought Germany, which has established an innovation-oriented 
economy since then, a strong position in international competition. As of 
2019, Germany, which has the largest national economy in the EU with a 
population of nearly 83 million and a GDP of approximately US$4 trillion, 
ranks fourth in the world GDP ranking. Germany provides about one-fifth 
of EU-GDP and about one-fourth of Eurozone production (2019 data).5 The 
reason for this economic transformation in Germany, which could transform 
itself from the “sick man of Europe” to an “economic superstar” in a short 
time, focuses on the implementation of the labor market reforms called the 
“Hartz reforms”6 of the early 2000s and the trade balance in the Eurozone 
context. At this point, however, the focus should be on restructuring the 
labor market and enhancing competitiveness, which helps Germany’s exports 
(Dustmann et al. 2014, 168). The structural strength of the German economy 
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also increases Germany’s influence on the EU bodies and the general policies 
of the EU (Büyükbay 2016, 50).

At this point, the reproach of the US president Donald Trump is under-
standable. He criticized Germany for its excessive trade surplus and stated 
that this situation creates a trade disadvantage for the United States.7 He 
announced that high tariffs should be imposed on German cars, which is a 
very important export item for Germany.8 In addition, Christian Grimme, who 
is an expert of Munich-based IFO, which is one of the largest economic think 
tanks in Germany, critically looked at the excessive foreign trade surplus and 
stated that “Germany’s receivables from foreign countries exceeded foreign 
countries’ receivables from Germany,” and drew attention to the problem 
that “the continuation of a high foreign trade surplus may cause problems 
in case of non-collection and the interest burden of debtor countries.” The 
EU Commission also emphasized that Germany’s foreign trade surplus cor-
responds to 7.4% of the annual economic output. Although it has relatively 
declined since the record level of 8.9% in 2015, the Commission stated that 
it is still well above 6%, which is considered a threat to economic stability. 
The resulting trade disputes, global uncertainties, and the predictions that the 
automotive industry will be in trouble cause economic activity in Germany 
to slow down and warnings that Germany may face the threat of recession 
(Zeit Online 2019).

Although public debates stress that Germany will suffer from global-
ization and competitive pressure from low-wage countries, all indicators 
show that Germany has been benefiting from the international division of 
labor and integration and maintaining its trading power in world markets 

Table 6.1  Leading Exporters and Importers in World Merchandise Trade (2019)

Rank Exporters

Value 
(Billion 
Dollars)

Share 
(%) Rank Importers

Value 
(Billion 
Dollars)

Share 
(%)

1 China 2499 13.2  1 United States 2568 13.4
2 United States 1646  8.7  2 China 2077 10.8
3 Germany 1489  7.9  3 Germany 1234  6.4
4 Netherlands  709  3.8  4 Japan  721  3.7
5 Japan  706  3.7  5 UK  692  3.6
6 France  570  3.0  6 France  651  3.4
7 Republic of 

Korea
 542  2.9  7 Netherlands  636  3.3

8 Hong Kong, 
China

 535  2.8  8 Hong Kong, 
China

 578  3.0

9 Italy  533  2.8  9 Republic of 
Korea

 503  2.6

10 UK  469  2.5 10 India  484  2.5

Source: World Trade Organization 2020, 82.
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despite competitive pressure from Eastern Europe and China (Frankfurter 
Allgemeine 2005).

According to table 6.1, Germany, which accounts for about 7.9% of world 
merchandise exports with exports of 1 trillion 489 billion dollars, ranks third 
in the world in this field, after China and the United States in 2019. Germany 
also takes a 6.4% share in the world merchandise import with its import of 1 
trillion 234 billion and ranks third after the United States and China in 2019.

INDUSTRY 4.0: AN OVERVIEW

With the increasing globalization and increasing network communication, 
there is an improvement in the processing speed of the world. Increasing 
international competition is creating a violent fluctuation in demand for 
products, partly with high variance and high-cost pressure. This situation has 
made the action areas of most companies more dynamic, unpredictable, and 
turbulent. Industry branches are merging, customers are thinking and taking 
action more actively, and the competitors are taking the attack. Shortened 
life cycles of products lead to an increase in technology and product innova-
tions. Since the traditional factory layout cannot meet these requirements, 
factories and the world of production is on the brink of the Fourth Industrial 
Revolution, also called “Integrated Industry” (Soder 2017, 3).

Industry 4.0 is used to refer to the fourth Industrial Revolution, includes a 
new level of organization and the direction of the entire value chain through 
the life cycle of products. This cycle is geared toward increasingly individu-
alized customer requests and is based on ideas from product development, 
production requests, delivery of a product to the end customer, and recycling 
including related services. The main basis here is, on the one hand, real-time 
access to all relevant information through the networks of all institutions 
involved in the value creation process; on the other hand, the system’s ability 
to derive the optimal flow of value from the data at any point in time. Through 
Industry 4.0, it is aimed to create dynamic, real-time, optimized, and self-
regulating, inter-business-level value creation networks that can be optimized 
according to different criteria such as cost, availability, and resource con-
sumption through the connection of people, objects, and systems (Hogrebe 
and Kruse 2017, 149). With the increasing importance of knowledge with 
Industry 4.0, “smart” factories are developed by reducing the need for raw 
materials, labor, time, space, capital, and other inputs (Toffler and Toffler 
1996, 62). At this point, the German industry is well-suited for industrial 
digitalization, based on German companies’ good standing, especially in net-
worked mechanical engineering and sensor technology, and their unrivaled 
export power in the high-quality industrial products market (Weber 2016, 
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67). However, Industry 4.0 will not only require a technological or IT-related 
approach for companies. Changing technology will also have wide-ranging 
organizational impacts, enabling the development of new business and cor-
porate models and facilitating greater employee engagement. Germany suc-
cessfully launched the third Industrial Revolution (“Industry 3.0”) in the early 
1980s by providing more flexible, automated production through the integra-
tion of Programmable Logic Controllers (PLCs) into production technology, 
while also managing the impact on the workforce with a social partnership-
based approach. A strong industrial base, a successful software industry, and 
know-how in semantic technologies are signs that Germany is well positioned 
to implement Industry 4.0 (Kagermann, Wahlster, and Helbig 2013, 16–17). 
However, in addition to the fact that most of the investments are directed 
toward large companies, the fact that the vast majority of employees are 
employed by small- and medium-sized enterprises raises question marks on 
the level of abstraction, complexity, and networking of small- and medium-
sized enterprises (Weber 2016, 67).

German industry is an industry with very favorable conditions to benefit 
from digital transformation. Germany can be a pioneer in the digital trans-
formation process required by Industry 4.0 with approximately 23% of eco-
nomic output (approximately 16% at the EU level) obtained from the industry 
quota, knowledge-intensive products taking a significant share in exports, and 
leadership in the world market in industrial branches. High-level education 
in the academic and nonacademic field and the establishment of generally 
well-functioning networks between businesses and science provide a good 
basis for the continuation of digital competition. However, the important 
thing for next-generation products to be equipped with smart services, is that 
companies, which are among the world leaders in their fields, use system 
information and the data produced by their products (Bundesministerium für 
Wirtschaft und Energie 2015, 13).

New technologies empowered by digital capabilities will enable compa-
nies to be effective and efficient in R&D, marketing, sales, and distribution 
channels and will provide an advantage over innovative competitors in terms 
of quality, speed, and price before, during, and after the production process 
(Schwab 2017, 59–61).

The expectations of the manufacturers from the changes experienced with 
Industry 4.0 can be explained as follows:

•	 Digital Performance Management: Digital performance management can 
contribute to digital production due to its minimum resource requirement 
and simple and fast solutions. The application accelerates existing lean 
management processes and helps create a digital capability and data-driven 
structure that underpins more advanced digital technologies.
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•	 Predictive Maintenance: Predictive maintenance makes possible an esti-
mated maintenance approach that combines different data sets and uses 
complex deep learning algorithms, with significant advances in data avail-
ability, machine learning technology, and cloud technology. Companies 
need three components to be successful in predictive maintenance: deep 
maintenance expertise and knowledge of related care, strong advanced 
analytical knowledge, and appropriate change management capabilities.

•	 Efficiency, Energy, and Product Optimization: Integration of process con-
trol system data with other data such as cost data helps companies optimize 
efficiency, energy, and products. It appears that manufacturers are making 
progress by combining existing data with the right software. In addition, 
companies have to provide the necessary knowledge to create the right 
algorithms.

•	 Advanced Automation: There is still great potential for almost all com-
panies to increase the use of automation in jobs that require both blue-
collar and white-collar workers. In terms of jobs requiring blue collar, it 
is expected that the use of robots in more complex systems and situations 
will be adopted in the coming years, the accessibility and potential value of 
automation will increase with the decrease in the cost of industrial robotics, 
the widespread use of sensor technology, developments in the field of artifi-
cial intelligence. It is known that there is a great potential for optimization 
in functions such as demand planning and order management in the supply 
chain process for white-collar workers.

•	 Digital Quality Management: Beginning manufacturers can gain sig-
nificant advantages in the form of higher efficiency, ability to trace back 
errors, and cost reduction from recalls with the application of digital 
documentation systems that help record and store service information 
(McKinsey&Company 2016, 14–15).

EFFECTS OF INDUSTRY 4.0

Developments in digital transformation and increased connectivity will bring 
new challenges to organizations as Industry 4.0 will significantly change 
product and manufacturing systems for designs, processes, operations, and 
services. Industry 4.0 will also have a significant impact on industry and mar-
kets, affect the entire product life cycle, provide a new way of manufacturing 
and doing business, improve processes and increase the competitiveness of 
companies in the creation of management styles, future businesses, and new 
business models (Pereira and Romero 2017, 1212).

The impacts of Industry 4.0 will be examined under three subheadings as 
economic impacts, ecological impacts, and social impacts:
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Economic Effects

It is predicted that Industry 4.0 will make production very flexible and effi-
cient. In addition, resource efficiency and effectiveness will increase. Thanks 
to Industry 4.0, it will be possible to manufacture individualized products 
at the cost of a mass-produced product. With Industry 4.0, products that are 
both small and complex, unlike conventional methods, can be produced cost-
effectively. Industry 4.0 also creates resistance to economic crises or deterio-
ration caused by infrastructure failures and increases its capacity for renewal 
by enabling predictions to be made earlier and much better thanks to Smart 
Data (Kagermann 2017, 239).

As shown in figure 6.1, the purpose of Industry 4.0 is to maintain 
Germany’s traditionally strong position in production and engineering and 
to guarantee its investments in machinery and equipment as a result of the 
digital transformation. Germany’s traditionally strong engineering includes 
automation and factory areas, and the German industry has an important role 
in the development of Industry 4.0 (Kagermann et al. 2016, 37).

Industry 4.0 is a very important factor for sustainable economic production 
in Germany. The aim of Industry 4.0 is to be able to produce more quantities 
with less raw materials and energy. Industry 4.0 will help companies achieve 

Figure 6.1   Expected Economic Impacts of Industry 4.0. Source: Bundesministerium für 
Wirtschaft und Energie 2015, 8.
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an efficient production process with greater production, energy, and resource 
efficiency (PWC 2014, 19).

Ecological Effects

Intelligent networking through Information and Communications Technology 
(ICT) ensures more efficient and careful use of resources. For example, in a 
smart factory, smart processes such as start-stop functions on the machines 
significantly reduce the factory’s energy consumption. Waste is significantly 
reduced by detecting errors beforehand. Thanks to smart communication net-
works in logistics, the routes and capacity utilization of road users become 
more efficient (Kagermann 2017, 240).

Social Effects

With the fourth Industrial Revolution, people’s quality of life is increasing. 
Industry 4.0 provides better job quality as well as securing workers’ jobs, 
reducing resource consumption, and re-industrializing urban areas. ICT will 
improve work-life balance. With social networks and social media determined 
and adapted for the jobs in the smart factory, each individual will return to 
the center of the business world according to his own convenience. On the 
other hand, employees are less often used as “machine operators”; however, 
to achieve the right balance between efficiency and flexibility, experienced 
employees are used in the roles of decision-makers and coordinators. At the 
same time, the working environment becomes more interdisciplinary, the 
variety of job content for the individual employee increases, and the duration 
of vocational training is shortened (Kagermann 2017, 240).

With Industry 4.0, it is obvious that production and service areas driven by 
robots and computers will eliminate social problems such as worker rights, 
worker health, working hours, holidays, living conditions, and bring along 
many social problems as a result of millions of people being unemployed 
(Arıboğan 2019, 73–74).

Besides, it is undeniable that Industry 4.0 has changed the relationship 
between consumers and manufacturers by changing the point of view of 
customers’ adaptability to smart product features. On the demand side, cus-
tomers will increase their awareness of the importance of the acquired and 
provided information and the quality and reliability of the technical condition 
of the products. This will affect the real-time collection and analysis of infor-
mation and, consequently, the customers’ new approaches to value creation. 
This raises the question of how customers will adapt to new technologies 
linked to products (Roblek, Meško, and Krapež 2016, 7).
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ECOLOGICAL INDUSTRIAL POLICY

Many economic activities affect the environment with greenhouse gas emis-
sions, pollution and noise emissions, soil and water consumption, use of 
limited resources or waste and wastewater generation. The inability of mar-
ket prices to reflect ecological damages on their own causes markets to fail 
to reflect the negative effects of economic activities on the environment. In 
this context, the purpose of creating an ecological industrial policy is to take 
into account the negative effects of industrial activities on the environment. 
Therefore, governments are responsible for creating and enforcing rules that 
absorb the costs of environmental damage. The absorption of external costs 
provides incentives for producers to avoid negative environmental impacts. 
Ecological industrial policy must ensure that all environmentally unsustain-
able behavior is costly to individuals, consumers, and society, through regula-
tory tools and incentives for more environmentally friendly behavior. Thus, 
taking into account environmental degradation that exacerbates other impacts 
will help to correct market outcomes toward a social optimum (Kritikos et al. 
2018, 26).

Europe aims to become a world leader in bio-manufacturing, which is “a 
form of manufacturing that uses biological systems (e.g., microbial cells, 
animal or plant cells, enzymes) to produce commercially important molecules 
for use in the chemical, energy, pharmaceutical, materials, food and agri-
cultural industries”. In this direction, Europe will develop region-specific 
raw materials and processes for the production of commercially important 
molecules, with suitable lands and agriculture that reduce dependence on 
fossil fuels and promote new environmentally friendly economic activity. 
Because it is known that an advanced bioeconomy offers a future opportunity 
where economic growth can be combined with environmental responsibility 
(European Commission 2018, 26).

Industry plays an important role in overcoming the economic conse-
quences of climate change, increasing resource and energy efficiency, and 
using renewable energy. The bioeconomy is based on a sustainable economy 
with bio-based raw materials in industrial processes and therefore from oil 
in a forward-looking manner. While environmental protection is a cost fac-
tor that should not be overlooked, it also offers new market opportunities. 
The German industry is an international leader, especially in the export of 
mechanical and installation engineering, measurement, control and regulation 
technology, and electrical engineering, potential environmental and climate 
protection products. Therefore, the German industry can, on the one hand, 
benefit from this development in a special way, and on the other hand, thanks 
to its know-how, it can make an important contribution to overcoming these 
challenges. Federal Ministry of Economics and Technology emphasizes the 
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special importance of the industry in implementing the Federal Government’s 
sustainability strategy by establishing a market and technology-oriented 
framework (Bundesministerium für Wirtschaft und Energie, n.d.). Sustainable 
industry emerges as one of the fundamental issues in the twenty-first century. 
The German economy, together with its achievements in macroeconomic 
indicators, is faced with the necessity to rearrange the structure of the industry 
in line with sustainable industry targets. The rationale for this imperative is 
the fact that over time only economies that adapt to the challenges of climate 
change and the needs for energy and resource efficiency will have a lasting 
and prosperous future. By 2050, it is predicted that industrial countries will 
have to reduce their CO

2
 emissions by 80–95% compared to the 1990s. It is 

estimated that the world population will reach nine billion in 2050 and the 
population growth that will be experienced will make this even more difficult 
(Machnig 2011, 1).

Ecological industrial policy, called “green industrial policy” has a long his-
tory in Germany and a high level of support at the general population level. 
First, in combating industrial pollution with emission control regulations 
initiatives date back to the early 1960s. The rise of a politically strong and 
influential green party began in the early 1980s, primarily based on a heav-
ily antinuclear platform. The relative weight of environmental and energy 
agendas has changed over time: the former dominated most of the 1980s and 
early 1990s, then the theme of a necessary transformation or transition of the 
country’s energy system became crucial (Lütkenhorst and Pegels 2014, 5). 
Germany’s Basic Law, amended in 1994, provides a constitutional basis for 
promoting sustainable development. As a result of national and international 
commitments, a number of quantitative environmental targets have been 
adopted. Some of these goals are tracked by the Environmental Barometer 
included in the Federal Government’s annual economic report. Efforts to 
solidly establish and improve this bill (to include biodiversity, for example) 
should continue. As part of a wider reform, Germany has strengthened the 
environmental components of the tax system. Ecological tax reform is an 
important step in the right direction, although its steering capacity is limited. 
The reform aims to increase environmental performance and encourage 
employment. An increase in energy prices, energy density, and in general, it 
is likely to result in better resource efficiency reductions. The environmen-
tal guidance function of eco-taxes should be strengthened, in particular by 
reviewing the privileges granted. Exceptions for the purpose of promoting 
competition should be eased. The recently adopted climate protection pro-
gram is a positive example of an integrated, intersectoral approach (OECD 
2012, 11).

According to the proposed motion by the Federal Ministry of Environment 
in 2006,
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•	 The state should play a leading role in industrial policy by focusing on 
strategic areas and leading markets.

•	 Basic criteria should be developed to guide technological development in 
terms of specific goals and visions.

•	 A rational regulatory framework should be developed to promote innovation.
•	 The export potential should be maximized.
•	 The introduction of innovative technologies to the market must be acceler-

ated through public procurement policy and launch programs.
•	 The innovation financing structure for companies should be improved.
•	 Technological projects must be supported to provide market orientation.
•	 A new institutional dialogue structure should be established at the Federal 

Government level (including unit cooperation within the “industrial cabi-
net”) (Mikfeld 2011, 3).

Companies operating in global markets within the scope of the environ-
mental economy constitute a large part of the growth outside of Germany. 
Even if they are not active on the export side, they often compete with inter-
national companies in the domestic market. As the growth and development 
opportunities of the German environmental economy will continue to depend 
heavily on exports in the future, environmental economy performance must 
be measured with international standards. Germany’s “green export indus-
try,” which is strong in innovation, has been successful for many years and is 
expected to be a pioneer alongside the machinery and automotive industries 
(Welfens 2011, 23).

CONCLUSION

Germany has designed its industrial policy system with vertical applications 
in the form of a strong sectoral specialization and a focus on technology-
intensive industries through the strong competitive power of companies and 
supports industrial policy practices with horizontal intervention areas as eco-
logical industrial policy, the accompanying investment-friendly tax policy, 
future-oriented environmental policy, and Industry 4.0 applications.

While Industry 4.0 vision put forward in Germany is aiming to make 
“smart production” by developing “smart factories” and in this way maximize 
the added value obtained in the industry and to guarantee economic growth, 
it brings environmental and social difficulties that can be evaluated with or 
external to industrial policies. At this point, issues such as resource effi-
ciency, protection of the environment, demographic change, and the employ-
ment problem that will occur and providing better working conditions should 
be addressed separately.
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Germany handles industrial policy applications together with environmen-
tal problems and aims to reduce negative externalities on the environment 
with many regulations, especially ecological tax reforms, in parallel with the 
EU practices. It wants to make it economically competitive by using tools that 
encourage employment and innovation.

In this direction, a competition policy in which the laws are adapted to digi-
tal markets and the state assumes a watchdog role as in the case of Germany, 
a trade policy that will open up products and product groups with sectoral 
specialization, handled together with industrial policy, an innovation policy 
based on R&D investments, increasing the number of employees in the field 
of R&D and working more effectively in research institutions, the way for an 
education policy that includes carrying the current digital agenda, especially 
Industry 4.0 should be paved in the world.

NOTES

1.	 This book chapter is extracted from the first author’s doctorate dissertation under 
the supervision of the second author entitled “German-Turkish Industrial Policies 
within the Framework of the Industrial Policy of the European Union: A Research on 
the Manufacturing Industry,” at Istanbul University Institute of Social Sciences in 2019.

2.	 Germany constitutes the largest share of EU GDP. Germany is followed by 
France with 17.4%, Italy with 12.8%, Spain with 8.9%, and the Netherlands with 
5.8%. For detailed information, see Eurostat, “Which Member States contributed the 
most to EU GDP? (%),” accessed May 7, 2020, https​:/​/ec​​.euro​​pa​.eu​​/euro​​stat/​​web​/p​​
roduc​​ts​-eu​​rosta​​t​-new​​s/-​/D​​​DN​-20​​20050​​8​-1.

3.	 For details of this classification, see Darmer, Michael, and Laurens Kuyper. 2000. 
Industry and The European Union: Analysing Policies For Business, Cheltenham: 
Edward Elgar Publishing: p. 19.

4.	 This ratio, which has been in an increasing trend since the 1990s, is approxi-
mately 47% for 2017.

For detailed information, see The World Bank, “Exports of goods and services 
(% of GDP),” accessed May 8, 2020, https​:/​/da​​ta​.wo​​rldba​​nk​.or​​g​/ind​​icato​​r​/NE.​​EXP​.G​​
NFS​.Z​​S​?end​​=2017​​&loca​​tio​ns​​=DE​&s​​tart=​​1960.

5.	 As of 2019, Germany’s GDP was US$3,861 trillion, the total GDP of the 
Eurozone was US$13.356 trillion, and the total GDP of the EU was US$15,626 tril-
lion. For detailed information, see The World Bank, “GDP (current US$),” accessed 
May 8, 2020, https​:/​/da​​ta​.wo​​rldba​​nk​.or​​g​/ind​​icato​​r​/NY.​​GD​P​.M​​KTP​.C​​D.

6.	 The cornerstones of Hartz reforms are “increasing effectiveness and efficiency of 
labor market services and policy measures,” “activating the unemployed” and “stimu-
lating employment demand by labor market deregulation.” For detailed information, 
see: Jacobi, Lena and Jochen Kluve. 2007. “Before and After the Hartz Reforms: 
The Performance of Active Labour Market Policy in Germany,” Journal for Labour 
Market Research, 40 (1): 45–64.
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7.	 Germany had a foreign trade surplus of 224 billion Euros, with 1.328 trillion 
Euros of exports and 1.104 trillion Euros of imports in 2019. For annual foreign trade 
data of Germany, see: Statistisches Bundesamt, “Value: Foreign trade (special trade) 
EUR mn,” accessed May 15, 2020, https​:/​/ww​​w​.des​​tatis​​.de​/E​​N​/The​​mes​/E​​conom​​y​/
For​​eign-​​Trade​​/Tabl​​es​​/lr​​ahl01​​.html​.

8.	 The growth of Germany in the automotive sector, with the exception of the US 
market, is mostly at increasing levels of motorization in markets in Eastern Europe, 
Asia, Latin America, and other threshold countries. While Germany exported a total 
of approximately 4 million vehicles to world markets in 2018, approximately 2.46 
million were exported to European markets, while the rest was exported to other 
markets. In addition, many countries are constantly making regulations to support 
or even force companies to establish local production facilities. These regulations 
include high import duties and nontariff trade barriers. All this means that exports 
from Germany are becoming increasingly difficult. For detailed information, see: 
Verband der Automobilindustrie (VDA), “Economic Policy and Infrastructure: 
Trade,” accessed June 20, 2019, https​:/​/ww​​w​.vda​​.de​/e​​n​/top​​ics​/e​​conom​​ic​-po​​licy-​​and​
-i​​nfras​​truct​​ure​/t​​rade/​​impor​​tance​​-oftr​​ade​-p​​olicy​​-for-​​indus​​try​-a​​nd​-fo​​r​-ger​​many-​​a​s​-an​​
-indu​​stria​​l​-loc​​ation​​.html​.
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INTRODUCTION

Energy is a compulsory essential element in the economic development of 
countries. Especially for sustainable development, also sustainable energy is 
extremely important. Therefore, sustainable energy relationships, the security 
of energy supply, and the diversification of energy resources have become the 
main targets of countries.

The EU is one of the regions with the highest energy consumption in the 
world. Hence, it has the largest energy markets globally. The EU to be a very 
poor region in terms of energy resources has made it dependent on Russia, 
which has an advantage in terms of energy resources. Russia is an extremely 
important country in the EU’s natural gas imports, in particular. However, 
Russia uses energy as an economic and political tool and causes troubles in 
the supply of energy by applying different price policies at times. This situa-
tion threatens the EU’s energy security.

Energy cuts faced by the EU owing to the crises between Russia and 
Ukraine strained EU–Russia economic and political relations, and the EU 
has begun to take various steps in the direction of reducing its dependence on 
Russia for energy and develop new policies. Hence, the EU, whose energy 
dependence on Russia is increasing day by day, is prospecting for alternative 
energy resources. Russia, on the other hand, in response to the EU’s search 
for alternative energy sources, made attempts to eliminate the countries of 
transit to maintain its share in the European market.

Chapter 7

The Political Economy of the European 
Union-Russia Energy Relation in 
the Context of Russia – Ukraine 

Dispute and its Global Effect
Omca Altın
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The Turkish Stream and Nord Stream 2 pipeline projects developed by 
Russia particularly in this context led to the reaction of the United States, a 
liquefied natural gas exporter. Hence, the United States, which wants to be 
a dominant power in the region and global energy markets by opening to 
the European market, the largest gas market, but coming up against the EU–
Russia energy trade barrier, has followed a global sanction policy against 
the EU, Russia, also including Russia’s international partners to cancel the 
Nord Stream 2 pipeline project and to hinder the EU–Russia energy trade 
under the Countering America’s Adversaries Through Sanctions Act; this 
circumstance, thus, has created a global effect. However, although liquefied 
natural gas is regarded as an opportunity for the EU, which is searching 
for alternative energy sources, it is not advantageous in terms of price and 
infrastructure compared to pipe gas. Russia, therefore, will maintain its 
position to be the key supplier for the EU. Therefore, this study aims to 
examine the political economy of EU–Russia relations within the scope of 
the Russia–Ukraine crisis and to evaluate its effects reflected on the global 
system.

RUSSIA–UKRAINE GAS DISPUTES

Ukraine is dependent on Russian natural gas supply by its location, also a 
key transit country for EU–Russia natural gas trade. This situation, therefore, 
constantly makes Ukraine a part of the energy disputes (Siddi 2018, 1553). 
Between 1991 and 2000, more than 90% of natural gas was transported to 
Europe through Ukraine (Chyong 2014). Although this rate has decreased 
with transit corridors diversified by Russia, such as Belarus, Nord Stream, 
and Blue Stream, almost 15% of the natural gas transported to EU member 
states is still supplied through Ukraine (Ramesh 2014). Therefore, Russia cut-
ting off the natural gas transmitted to Ukraine would pose serious problems 
in terms of energy supply to the EU.

All gas supplies passing through Ukrainian territory were cut off by Russia 
in 2006 for the first time, so the gas transported to the EU through Ukraine 
was also interrupted. This sudden gas cutoff has been extremely effective in 
taking some steps for the EU to reduce its dependence on Russian energy, 
in other words, in the EU’s strategy to diversify its energy supply (European 
Commission, n.d.).

Gaining its independence in 1991, Ukraine has faced some economic and 
social problems arising from its being a new state, whereas these problems, 
which increased even more in 2004, ended with the Orange Revolution 
(Hacıtahiroğlu 2014, 273). The main reason for this trouble between 
Ukraine and Russia was the pricing dispute between Russia and Ukraine that 
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happened about one year after the change of government in Ukraine follow-
ing the Orange Revolution (Chyong 2014).

With Viktor Yushchenko, who came to power after the Orange Revolution, 
a management understanding that desired to be in harmony with the West 
in domestic and foreign policies prevailed in Ukraine (Hacıtahiroğlu 2014, 
273). Hence, it was claimed that the reason why the gas to Ukraine was cut 
off by Russia was not only due to economic reasons but also to weaken the 
legitimacy of Viktor Yushchenko, who pursued a western-oriented policy 
(Chyong 2014). The decrease of Russia’s influence in the region after the 
election of Yushchenko, who was supported by the EU and the United States, 
to the presidency underpins this claim (Erkan 2014, 98).

However, it is clearly seen that Russia was also trying to follow a different 
policy in sales of natural gas to Ukraine. The major reason behind this idea 
was that Russia previously sold gas to Ukraine at lower prices, and Ukraine 
transferred gas coming from Russia to Europe both safely and at a reason-
able price (Chyong 2014). It was emphasized that in the last Russia–Ukraine 
dispute, Russia intended to increase gas sales prices (Russia wanted to 
increase the price of 1,000 cubic meters of gas from about $ 50 to $ 220–230) 
and strategically made this move to interrupt EU–Ukraine relations (Parfitt 
2006). Ukraine’s convergence with the EU and the North Atlantic Treaty 
Organization (NATO) during this period was perceived by Russia as a threat 
to its national security. According to Russia, the EU and NATO to increase 
their effectiveness in the region meant that the US interest in the region 
would also increase. Hence, this situation has been interpreted by Russia as 
NATO’s policy of containment of the Union of Soviet Socialist Republics 
(USSR) turned into a policy to contain Russia. In short, Russia wants to keep 
NATO, namely the United States and the EU, as far from its neighborhood 
as possible; however, these powers continue their desire to be effective in the 
region. The leading motive for this is the rich resources in the region and the 
geographical location of the region (Erkan 2014, 98–99). Russia, thus, has 
used its economic power in the gas market also in the political sphere (Riley 
2012, 3). Under these circumstances, Ukraine did not accept Russia’s price 
offer of $220–230 for 1,000 cubic meters of gas and offered to make this 
price increase gradually. Consequently, Russia has offered to give Ukraine 
a loan to make its payments easier and to postpone the stated price for three 
months as another option, but Ukraine did not accept these offers of Russia. 
Thus, Russia cut off gas to Ukraine for three days. Particularly, Hungary was 
also affected by this case and experienced a 25% decrease in the gas coming 
to them through Ukraine (Parfitt 2006). This issue was settled on January 
4, 2006. In this case, Ukraine would supply the gas from the Russian-Swiss 
company RosUkrEnergo, half of which belongs to Gazprom. This company 
would supply the gas from Russia at a price of $230, which was demanded 
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by Russia, and also from Turkmenistan at a cheaper price, and would sell it 
to Ukraine at $95 (BBC NEWS 2006).

However, although it seems like a consensus was built, a crisis arose again 
between Russia and Ukraine in 2009 (Pirani, Stern, and Yafimava 2009), and 
the reason for this crisis was again the disagreement over the price. Russian 
Gazprom company demanded $250 per 1,000 cubic meters from Ukraine, 
but Ukraine rejected this offer and proposed a price of $210. Therewith, 
emphasizing that the EU member states paid $500 per 1,000 cubic meters of 
natural gas, the Russian company Gazprom increased its price offer submit-
ted to Ukraine to $418 and reminded Ukraine that the bill for gas deliveries 
in 2008 valued around $600 million remained unpaid. No agreement could 
be reached between Russia and Ukraine on prices, and Russia cut off the gas 
sent to Ukraine in 2009 again (Kramer 2009).

These gas price disputes between Russia and Ukraine between 2006 and 
2009 also caused the interruption of the gas flow toward the EU member 
states and seriously affected the societies and economies of the EU member 
states (Pirani, Stern, and Yafimava 2009). Following Russia’s cutoff of gas to 
Ukraine in 2009, a ten-year agreement has been signed between Russia and 
Ukraine, and according to the agreement, Russia agreed to make a 20% dis-
count to Ukraine. Consequently, Ukraine made a decision to transfer natural 
gas to EU member states also in 2009 at the price it requested in 2008 (Shi 
2009, 56). However, also this circumstance was not enough to end the ten-
sion between Russia and Ukraine, and Russia continued to use its geopolitical 
power against Ukraine. The Russia–Ukraine dispute erupted again with the 
annexation of Crimea by Russia in 2014.

Russia agreed to a 30% drop in the price of natural gas sold to Ukraine in 
exchange for allowing the Russian Black Sea fleet to stay in Crimea from 
2010 until 2042. On the other hand, it was claimed that Russia made a 33% 
drop in the gas prices sold to Ukraine in return for not signing the EU–
Ukraine Association Agreement between the two parties (Chyong 2014). The 
statement of Viktor Yanukovych, the president of Ukraine who stands out 
with his pro-Russian policies, that he rejected the pending EU Association 
Agreement, which paved the way for the EU membership of Ukraine in 
the long term, further strengthened this claim. Consequently, the Ukrainian 
people, who want Ukraine to continue its cooperation with the EU, started 
protests, and following the case becomes worse, Yanukovych left the coun-
try. In the elections held after Yanukovych left the country, Petro Poroshenko 
was elected president on May 25, 2014 (Koçak 2015, 9, 19).

After Yanukovych lost power, Russia, on the other hand, cancelled the 
gas sales discounts planned to perform. Ukraine, with approximately $5.3 
billion outstanding debts, did not accept the gas prices already cancelled by 
Russia. Thus, no consensus could be reached after the bilateral negotiations. 
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Russia cut off the gas of Ukraine again and occupied Crimea (Chyong 2014). 
Afterward, it was stated that Ukraine would pay its debts to Russia gradually, 
under the guarantee of the EU, and gas prices would be increased to $365 in 
the first quarter of 2015 (Kirby, 2014).

As it is seen, having used its geopolitical power generating from the fact 
that Ukraine has adopted a foreign policy conflicting with its interest and did 
not accept the increases in gas sales prices, throughout history, Russia has 
preferred to implement a direct energy cutoff to Ukraine. However, Ukraine 
has responded to Russia with the geopolitical power used by Russia itself and 
has used its geopolitical power arising from being a transit country by inter-
rupting Russia’s gas exports to the EU. In other words, Ukraine has preferred 
to use its strategic position and the advantage of being a transit country as 
a tool to prevent EU–Russia energy trade by including the EU in this crisis 
and to reduce the prices Russia desires to impose on itself (Pirani, Stern, and 
Yafimava 2009).

THE HISTORY, ECONOMIC, AND 
POLITICAL IMPORTANCE OF THE EU–

RUSSIA ENERGY RELATIONS

Energy trade serves as an important driving force in EU–Russia economic 
relations. Russia maintains its key supplier position for the EU for energy 
resources such as oil, natural gas, and coal. Oil and natural gas trade, in 
particular, has been the basis of relations between European countries and 
Russia in recent years. In the 1960s, Russia performed its large amounts of 
oil and gas exports through pipelines to the member states of The Council 
for Mutual Economic Assistance in Eastern Europe first and then to Western 
European countries, including NATO and European Community member 
states. Especially in the late 1960s and also in the early 1970s, Italy, Austria, 
West Germany, Finland, and France were important customers of Soviet fos-
sil fuel exports (Hogselius 2013; Siddi 2017a).

Following the oil crisis, which occurred between 1973 and 1974 and 
greatly affected also the global system, Europe’s interest in Soviet oil and 
natural gas increased. In 1983, the USSR commissioned the Transcontinental 
Export Pipeline, also known as the Urengoy-Uzhgorod pipeline, and trans-
ported Siberian gas to Western European markets. After the dissolution of 
the Soviet Union, the East-West gas trade continued to grow (Siddi 2018, 
1554–1555).

Despite losing its feature of being a superpower and going through a 
serious economic crisis after the dissolution of the Soviet Union, as being 
Europe’s main gas supplier thanks to its energy resources, Russia has both 
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strengthened economically and regained the prestige it lost in the region and 
globally (Ağır 2016, 26). Of the energy resources imported by the EU in 
2015, 37% of natural gas, 29.1% of crude oil, and 29.1% of solid fuels were 
supplied from Russia. This situation, therefore, has been an important indica-
tor of the EU’s dependence on foreign sources in the energy field. In 2016, 
the EU imported more than half of the energy it consumed (including 72% 
of the natural gas it consumes, and 85% of the oil it consumes). In particular, 
considering the decline of domestic fossil fuel production and the phasing out 
nuclear power in some EU member states, oil and natural gas import depen-
dency is expected to increase gradually in EU member countries, especially 
in Germany (Siddi 2018, 1554–1555). The increasing dependence on foreign 
sources is thought to cause serious concern in the natural gas industry. It is 
estimated that in the long-run, domestic production will decrease further, 
demand will remain constant or increase (Dickel et al. 2014, 71).

However, although Russia is a key energy supplier for the EU, the EU, on 
the other hand, is the main investor in the Russian economy, including the 
energy sector. EU companies have the necessary technological infrastructure 
to develop Russian seabeds, as well as they also facilitate access to ultimate 
consumers (Kaveshnikov 2010, 598). The EU, therefore, is a very important 
market for Russian energy exports. According to the current statistics, sales 
of crude oil, petroleum products, and natural gas account for about two-thirds 
of Russia’s total export revenue, and most of these exports are made to EU 
countries (Metelitsa 2014).

While crude oil and petroleum products make up more than half of Russia’s 
export revenues, the share of natural gas is around 15%. Particularly natural 
gas trade is the main source of disputes and political issues in EU and Russia 
energy relations. The main reason for this is that EU member states in Central 
and Eastern Europe such as Estonia, Latvia, Bulgaria, and Slovakia have an 
insufficient infrastructure in terms of importing gas from other countries and 
therefore depend on Russia’s natural gas. Most EU member states in Central 
and Eastern European countries have few or no alternatives they can import 
to replace Russian natural gas, which they mostly use for household heating 
purposes (Grigas 2013; Siddi 2017b). In other words, its market superiority 
in the Central and Eastern European natural gas markets makes Russia strong 
economically and politically (Riley 2012, 3). While particularly these coun-
tries are vulnerable to natural gas cuts, their doubts toward Russia are raising 
gradually, too.

Most of Russia’s natural gas exports to the EU are made to Western 
European countries that have alternative suppliers and strong connections 
with global natural gas markets, such as Germany, Italy, France, and the UK 
(Yafimava 2015, 3–4). In other words, these countries, which constitute the 
largest share in the natural gas imports realized by the EU, are less dependent 

 EBSCOhost - printed on 2/12/2023 5:29 PM via . All use subject to https://www.ebsco.com/terms-of-use



109The Political Economy of the European Union-Russia Energy

on Russia (Serpin ve Demirtaş 2017, 64). As well, the long-standing close 
cooperation of these countries with Russia made them trust Russia more 
compared to Central and Eastern European countries. Therefore, it has been 
frequently stated that natural gas trade with Russia by these EU countries 
does not pose serious energy security and political problem (Yafimava 2015, 
3–4). However, following the emergence of tensions between Ukraine and 
Russia regarding natural gas, the fact that almost half of the gas from Russia 
to the EU passes through Ukrainian territory (Siddi 2017a, 107), the concerns 
of these countries about the interruptions in the energy trade with Russia have 
started to increase, and thus their trust toward Russia to decrease (Dickel 
et al. 2014, 2).

CHANGING EU–RUSSIA ENERGY RELATIONS 
IN THE CONTEXT OF RUSSIA–UKRAINE 

CRISIS AND ITS GLOBAL EFFECT

There have been some tensions in EU–Russia relations especially after the 
annexation of Crimea by Russia, and the EU has imposed different types of 
sanctions against Russia. These sanctions imposed by the EU were mostly in 
the fields of banking, finance, technology, and industry (Koçak 2015, 18–19). 
Especially import bans on goods from Crimea and inhibitions on trade and 
investment related to certain economic sectors and infrastructure projects of 
Russia were among the sanctions imposed by the EU in return for Russia’s 
annexation of Crimea (European Commission 2015). Besides, while the lim-
ited access to EU primary and secondary capital markets for certain Russian 
banks and companies composes the economic sanctions (Cipek 2018, 19), 
import and export ban on trade in arms, on the other hand, covers the sanc-
tions in the dimension of the military article. Curtailing Russian access to cer-
tain technologies that can be used for oil exploration (European Commission 
2015) and restrictions on lending or investing in the oil sector appear as sanc-
tions imposed in the field of energy (Furuncu 2019, 11).

However, one of the most striking points is that the EU has not been able 
to introduce some of the restrictions it imposed on the oil sector in the natural 
gas sector (Dediu, Czajkowski, and Kiewra 2019). The EU cannot impose any 
sanctions on Gazprom or other Russian companies in the gas sector (Furuncu 
2019, 11). The main reason for this is the EU’s dependency on Russia in the 
field of natural gas. While the EU, which ranks first in energy consumption, 
has very limited alternatives to energy imports, Russia, aiming to become a 
global superpower in the energy field, stands out as the only alternative for 
the EU in the gas import (Erkan 2014, 104). Therefore, some EU member 
states that are dependent on Russia in the field of oil and natural gas are 
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concerned that Russia will respond by reducing its energy exports, and they 
oppose firm sanctions (Furuncu 2019, 10). Besides, suspending the financing 
of new operations, and relieving Russian managers within the European Bank 
for Reconstruction and Development of their duties and rescheduling of their 
positions within the bank to the detriment of Russia, and the reassessment of 
the Russia EU bilateral cooperation with a view to reducing the level of the 
cooperation was among other EU sanctions (The Council of European Union 
2014).

As a result of all these sanctions, strong EU–Russia economic relations 
have been seriously damaged, and this brought along major disputes (Vara 
2014). However, although it suffers economically from the sanctions imposed 
on it by the EU, Russian did not take a step back on the Crimea question 
(Motyl 2015).

Since it is directly dependent on Ukraine in gas transfer and to reduce its 
dependence on Russian gas in consequence of the crises between Ukraine and 
Russia; the EU, thus, has sought to increase its energy supply diversity with 
the effect of natural gas flow interruptions and all these tensions with Russia. 
As the EU seeks to increase its energy supply diversity, Russia, which wants 
to maintain its share in the European market, has made attempts to eliminate 
the countries of transit as an alternative to EU projects.

In this context, the EU aimed to realize geopolitically important pipeline 
projects such as the Nabucco pipeline and the Southern Gas Corridor, which 
would eliminate Russia and enable it to import gas from other producers in 
the Caspian region (Siddi 2018, 1558). With the Nabucco project, which 
emerged in 2002, it was planned to transport gas supplied from the countries 
in the Caspian region, the Middle East, and Central Asia to Austria through 
Bulgaria, Romania, and Hungary. It was stated that the amount of energy 
planned to be transported through this pipeline would be approximately 
thirty-one billion cubic meters, and the Nabucco project, planned to be 
commissioned in 2011, was considered to operate in full capacity in 2019. 
Subsequently, Turkey, Austria, Bulgaria, Hungary, and Romania signed the 
agreement in 2009 that will form the legal framework for the Nabucco project 
(Lane 2009, 6–7). In 2010, the project was stated to cost €8 billion. Therefore, 
it was stated that the Nabucco project would not be realized entirely due to 
its high cost, and thus, it was decided to continue the Nabucco-West project, 
which has almost half capacity. At the same time, the Shah Deniz consortium 
decided to prefer the Trans-Adriatic Pipeline (TAP) and the Nabucco-West 
project, however, it was later decided to transport the gas to Europe through 
the TAP project. The gas, which was planned to be transported to Europe 
with the TAP project, was planned to pass through Turkey first with the 
Trans-Anatolian Natural Gas Pipeline (TANAP). Through the pipeline proj-
ect in question, it was aimed to transport almost 16 billion cubic meters of 
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gas, where 6 billion cubic meters to Turkey and 10 billion cubic meters to 
Europe. The resource aimed to be transported through TANAP was six new 
resources in the Shah Deniz 2 gas field of Azerbaijan (Bremen 2013, 2–3). 
Following the failure of the Nabucco project, thanks to the TANAP project, 
an important step was taken for the Southern Gas Corridor that the EU plans 
to realize. The gas transported with the TANAP project via the route Turkey-
Greece-Albania-Italy was planned to spread to Europe. Thus, the gas that 
would reach Europe via the Caspian would not be under the control of Russia 
(Cain, İbramihov, and Bilgin 2012, 19).

In response to all these attempts of the EU to increase its energy supply 
diversity, Russia, on the other hand, made attempts to market natural gas to 
China and Japan, yet, in order not to lose its biggest market (Talus 2011, 
264), it started to take steps for the projects that will prevent Ukraine from 
becoming a transit country and ensure uninterrupted gas flow to Europe. 
Accordingly, Russia put forward the South Stream project right after the EU 
announced the Nabucco project. With the South Stream project, Russia has 
aimed to prevent Nabucco and other pipeline projects so that natural gas is 
not transferred to the European market beyond Russia’s control (Baran 2008, 
1). In 2012, Russian Gazprom and Bulgarian energy holding EAD signed 
a mutual agreement for the construction of the South Stream project that 
will transfer natural gas from Russia to Bulgaria through the Black Sea and 
from there to Serbia, Hungary, and Austria (Rodova 2012). With this proj-
ect, Russia, thus, would reduce natural gas transports through Ukraine and 
would transfer it to Bulgaria (Varol 2013, 212). However, by the European 
Commission, the South Stream project was requested to be stopped on the 
grounds that it violates the EU’s Third Energy Package and that the intergov-
ernmental agreements signed between Russia and some EU member states do 
not comply with EU laws (Munteanu and Sarno 2016, 66). In other words, 
the dispute between the liberal energy policy of the EU toward the market 
and the Russian energy policy based on monopoly and political control ideas 
was a cause in demanding the project be stopped (Kaveshnikov 2010, 601). 
This decision regarding the South Stream project was at the same time one of 
the sanctions imposed by the EU after the tension experienced after Russia’s 
annexation of Crimea (Marini 2014).

Following the EU’s decision for the South Stream project, although it spent 
many years and made serious investments for this project, Russia reached 
the conclusion that the project would not provide as much economic advan-
tage as they thought (Sharples 2015, 47). For this reason, after the Third 
Energy Package negotiations made with the European Commission reached 
a stalemate, Russia, not taking the risk of losing their investment due to the 
obstacles they will face from the side of the European Commission, decided 
to cancel the project. Thereupon, Russia decided to put the Turkish Stream 
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project into action as an alternative to the cancelled South Stream project 
(Sıvış 2019, 1380).

Showing similarity to the South Stream project, the Turkish Stream project 
aimed to prevent Ukraine’s transit country role by making the routes of gas 
suppliers even more diverse. At the same time, the Turkish Stream project 
would enable Russia to gain an advantage over other gas suppliers in the 
export market and would have also fulfilled the condition of adapting to the 
Third Energy Package required by the European Commission (Franza 2015, 
53). Commercially speaking, Turkey, on the other hand, is the second-largest 
importer of Russian gas. Considering that the gas demand of Turkey will 
increase even more in the future, Gazprom wants to strengthen the regional 
export infrastructure (Demiryol 2015). It was planned to transport natural gas 
to Turkey through the first line of the Turkish Stream, and to the consumers in 
Southern and Southern and Southeastern Europe through the second line. The 
Turkish Stream was expected to have an average gas capacity of 31.5 billion 
cubic meters per year and includes two lines, the first line, approximately 930 
km offshore pipelines, and the second line, shore pipelines to the countries 
adjacent to the borders of Turkey (Sıvış 2019, 1380). Therefore, the Turkish 
Stream project would strengthen Turkey’s role in European energy security 
(Furuncu 2019, 17).

Concurrently to the Turkish Stream project, Russia has also commissioned 
the Nord Stream 2 project that allows Russia to double the gas resources 
going to Europe by transporting natural gas directly to Germany through the 
Black Sea (Boersma and Johnson 2018). Therefore, while it would be able 
to transport natural gas to the eastern parts of Europe through the Turkish 
Stream project, the north of Europe would supply natural gas through the 
Nord Stream 2 project. Russia, thus, would continue to have the largest share 
in the European natural gas market with these projects (Markoviç 2017).

The United States, on the other hand, strongly opposes Russia’s Turkish 
Stream and especially Nord Stream 2 pipeline projects. The United States 
was explaining the reasons why it opposes Russia’s pipeline projects as it 
violates the rights of Ukraine arising from being a transit country and as 
these projects would further reduce the possibility of the EU getting rid of its 
energy dependence on Russia (Gotev 2019). However, the main reason why 
the United States strongly opposes the Nord Stream 2 pipeline project was the 
fact that the United States is an LNG exporter (Akhiyadov 2019).

Having recently emerged as a reflection of the liberalization process in nat-
ural gas markets, the competitive market structure has brought a global char-
acter to regionally fragmented natural gas markets, with the effect of LNG. 
LNG market, which stands out with the demand of the increasingly competi-
tive environment for more flexible supply resources, began to strengthen its 
position in the gas markets and has increased the share of LNG trade in the 
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global system. The natural gas market to become much more flexible and 
to gain a global qualification at the same time has started to be regarded as 
an important opportunity for the EU, the world’s largest importer of natural 
gas who tries to diversify its gas market in order to reduce its dependence on 
Russia in terms of energy security (Serpin and Demirtaş 2017,48,49,52, 54).

Hence, the United States, which increased its LNG exports after 2016, 
desires to be a dominant power both in the region and in the global energy 
markets by getting into the EU market, the world’s largest gas market. Apart 
from the United States, on the other hand, Qatar and Australia are also among 
the countries trying to expand their LNG market. These countries, however, 
are faced with the EU–Russia trade barrier based on long-term agreements 
and realized through pipelines. The United States, therefore, tries to prevent 
the passage of Russian gas transported to Europe by putting all kinds of 
political and economic means of pressure into action against Russia while 
trying to halt Qatar, the world’s largest LNG exporter, from being a rival 
itself in the European market. Besides, the United States makes effort to cre-
ate an environment where it can compete with Russia in the European market 
(Akhiyadov 2019).

In addition to the United States, also Ukraine, Poland, Slovakia, and the 
Baltic states are other countries that oppose Russia's Nord Stream 2 pipe-
line project. However, EU member states such as France, the Netherlands, 
Austria, Italy, and Germany support the Nord Stream 2 pipeline project 
(Akhiyadov 2019). The main reason why Ukraine and Poland opposed the 
Nord Stream 2 pipeline project was the fact that gas transit revenues would 
diminish as a result of the reduction in the amount of transit gas. The reason 
why the Baltic States, the Central and Eastern European countries oppose the 
Nord Stream 2 project was the fact that they regard dependency on Russian 
natural gas in natural gas supply as a threat for themselves. These countries 
were concerned about the fact that the EU’s dependency on Russia for gas 
supply on such a scale would entirely put the EU under the influence of 
Russia politically (Demirci 2019).

On the other hand, drawing attention to the gas cutoffs that happened in 
the past, Germany, the main supporter of the Nord Stream 2 pipeline project, 
emphasized that wider import channels would increase supply reliability 
(Maio 2019). Several important factors play a role in Germany’s support for 
the Nord Stream 2 pipeline project. With this project, a significant amount 
of gas to Baltic States, Central and Eastern Europe would be transported 
through Germany, and thus, Germany would take control of Eastern Europe. 
Therefore, Germany would become Europe’s energy center (Demirci 2019). 
However, this has disturbed the United States and the United States, which 
increases its pressure on Germany, had a falling out with Germany (Şeker 
2019).
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As is seen, the EU member states also had disputes within themselves 
related to the Nord Stream 2 pipeline project. However, the most important 
factor in the future of the Nord Stream 2 pipeline project is the United States. 
The United States utters threats to impose several sanctions to halt the Nord 
Stream 2 pipeline project. The United States warns that it may penalize 
companies participating in the Nord Stream 2 pipeline project, based on the 
CAATSA Act (Akhiyadov 2019). The United States has warned five com-
panies with which the Nord Stream 2 project’s executive firm has signed an 
agreement and that will provide long-term financing support up to 50% of the 
total cost of the project under the agreement, consisting of German energy 
firms Wintershall and Uniper, French firm Engie, British-Dutch oil and gas 
giant Royal Dutch Shell, and Austria’s energy firm OMV (Gazprom n.d), 
involved in the Russian-led Nord Stream 2 gas pipeline that they could face 
sanctions if they stick with the project, pursuant to the CAATSA. However, 
these companies continued the project despite the warning made by the 
United States (Furuncu 2019, 15).

When the Nord Stream 2 pipeline project reaches its final stage, Denmark 
and Poland very quickly settled the dispute between them on the demarcation 
of maritime areas in the Baltic Sea, which poses a problem and lasted for 
nearly forty years, and the region where the Nord Stream 2 pipeline project 
would pass was determined to be the restricted economic zone of Denmark. 
Settlement of the dispute between Denmark and Poland after the negotiations 
made by the United States, and Denmark to extend the process of giving 
permission to Gazprom for passing a pipeline through its own restricted eco-
nomic zone were other important attempts made by the United States to block 
the Nord Stream 2 pipeline project (Akhiyadov 2019).

On the other hand, ExxonMobil, one of the largest energy companies in 
the United States, had to stop its joint ventures with Rosneft in 2018 since it 
could not get permission for the oil exploration project in the Black Sea in 
April 2017 from the US Department of the Treasury (Gazprom n.d.). Hence, 
the sanctions imposed by the United States cause large energy companies to 
pull out of the Russian market by hampering their cooperation and partner-
ships with Russian energy companies (Furuncu 2019, 15).

The United States also applies pressure on India, which is in communica-
tion with Russia for weapon systems such as S-400s, nuclear submarines, 
and two battleships built, not to purchase Russian weapons (Sen 2019). 
These sanctions will negatively affect also Turkey, which has partnerships 
with Russia in the field of energy (Furuncu 2019, 18). The investments of 
$1 million or more or $5 million or more over a twelve-month period that 
directly and significantly contribute to increasing Russia’s capacity to con-
struct energy export pipelines would be sanctioned under the CAATSA. In 
other words, construction, modernization, or repair of energy export pipelines 
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would be regarded within the scope of these sanctions (Davispolk 2017). 
This will significantly hinder the activities of energy companies operating 
in Turkey in Russia's energy infrastructure and construction fields. At the 
same time, since it is foreign dependent in terms of energy, Turkey needs to 
develop collaborations and projects with energy exporters such as Russia for 
energy security. Therefore, the CAATSA will affect new cooperation and 
projects that Turkey will develop with Russia in the future in the field of 
energy and will also prevent different investments targeting Turkish-Russian 
energy projects. The CAATSA will negatively affect the future of the Turkish 
Stream project, in particular, and the countries involved in the project. Hence, 
the CAATSA appears to be the major obstacle for Russia to export gas to 
Europe with new pipelines in the future and also hinders Turkey’s goals of 
becoming an energy base (Furuncu 2019, 18–19).

On the other hand, the US Congress approved the defense budget for 2020 
in the amount of $738 billion, which includes the sanctions targeting Russia 
and the Nord Stream 2 pipeline project and allocation of $300 million for the 
needs of the Ukrainian army. Apart from the sanctions against Russia, due to 
the S-400 missile system bought from Russia, the US 2020 Defense Budget 
includes imposing serious sanctions on Turkey and Turkey’s ban on military 
cooperation with Russia (BBC NEWS 2019). Hence, the sanctions imposed 
by the United States create a global impact by threatening not only the EU 
and Russia but also Russia’s international partners.

However, despite all kinds of political and economic sanctions imposed by 
the United States, while Russia continued the Nord Stream 2 pipeline project, 
LNG abundance to increase competition on the EU natural gas market dis-
tresses Russia. Russia, therefore, revises its long-term natural gas contracts 
with European countries in order not to lose its largest market, rescinds anti-
competitive provisions in the agreements, and makes investment initiatives 
for LNG to offer much more flexible supply opportunities. All these efforts 
have been an indication that Russia does not want to lose the leader in the gas 
competition (Serpin and Demirtaş 2017, 49).

Thanks to its features such as the ability to progress on demand, being 
an alternative to unexpected shocks experienced, etc., LNG markets are 
extremely important for energy supply security. In terms of the flexibility it 
provides to changing market conditions and strengthening the markets, the 
LNG market acts as a buffer. However, although LNG seems to be an advan-
tage for the EU, which is seeking different resources to reduce its energy 
dependency on Russia (Karagöl and Kaya 2016, 9), it cannot compete with 
Russian gas transported through pipelines due to its high cost (Akhiyadov 
2019). When viewed from this aspect, beyond resource diversification for the 
EU, LNG is not regarded as a substitute for pipe gas. Therefore, having an 
advantage in terms of price albeit the rise of LNG, Russia will continue to 
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maintain its share in the EU natural gas market with the reduction in transi-
tion costs of the Turkish Stream and Nord Stream 2 pipelines (Serpin and 
Demirtaş 2017, 54, 58, 59, 70).

When taken all of these into account, uninterrupted, reliable access 
to energy resources at affordable prices is very important for countries. 
Otherwise, cutoffs in energy resources, failure to provide access to energy 
resources at affordable prices, and sudden changes in prices negatively affect 
also the global economy. Energy, the main input of many production and con-
sumption activities, is the most important source of economic growth. Energy 
use drives economic productivity and industrial growth and takes place at 
the heart of the functioning of any modern economy. Being used as a fuel 
and raw material source particularly in industrial activities, energy represents 
less than a tenth of the cost of production, while it is responsible for at least 
half of industrial growth in a modern economy. Energy resources, therefore, 
are among the top global trade goods (Asghar 2008: 167). Global energy 
consumption is expected to increase by 37%, especially by 2035. According 
to the forecasts, while Russia will continue to be the world’s largest energy 
exporter by meeting 4% of the world’s energy demand by 2035, Europe will 
be the world’s largest natural gas importer (Ercümen 2016).

CONCLUSION

Energy is an indispensable element of all goods and service sectors. Because 
of this feature, energy emerges as a basic requirement for the acquisition and 
sustainability of economic, social, and political developments of countries. 
Therefore, uninterrupted, reliable access to energy resources at affordable 
prices becomes very important for countries. Otherwise, energy cutoffs cause 
serious crises both regionally and globally.

It is the energy that makes up the basis of EU and Russia relations. The EU, 
one of the largest consumers in the world in the field of energy, meets a large 
part of this need, especially natural gas, from Russia, which is very rich in 
energy resources. However, the EU member states to be seriously dependent 
on Russia for gas supply, negative effects of energy crisis between Russia 
and Ukraine in 2006, 2009, and 2014 on the EU states, and the gas cutoffs 
in EU states that provide Russian gas through Ukraine have jeopardized the 
EU’s energy supply security. The EU, thus, has made attempts to increase its 
energy supply diversity in order to ensure its energy supply security and to 
reduce its dependency on Russia. In return for the EU’s attempt to increase its 
diversity of energy supply, Russia, on the other hand, has focused on policies 
aimed at eliminating transit countries to maintain its share in the European 
market.
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Within the scope of increasing its energy supply diversity, the EU has 
launched Nabucco and Southern Gas Corridor pipeline projects that will 
eliminate Russia and allow gas to be imported from other producers in the 
Caspian region. However, the Nabucco project, which aimed at transmitting 
the energy to be supplied from the Caspian region countries, the Middle East, 
and Central Asia through Turkey to the route of Bulgaria-Romania-Hungary-
Austria, failed due to its high cost, and then, TAP and TANAP projects were 
put into action. The gas transported with the TANAP project through Turkey 
to Greece was planned to reach the route of Greece-Albania-Italy with the 
TAP project and to spread to Europe therefrom. Thus, the EU tried to prevent 
Russia’s control of gas that will reach Europe from the Caspian region.

In return for these attempts of the EU, Russia, on the other hand, following 
the announcement of the Nabucco pipeline project, in particular, has taken 
steps for the South Stream project, which will transport natural gas from 
Russia to Bulgaria through the Black Sea and to Serbia, Hungary, and Austria 
and reduce the natural gas transport transmitted through Ukraine.

However, the EU expected Russia, which would get into its markets through 
this pipeline project, to comply with certain rules and procedures. Due to 
these difficulties raised by the EU, Russia did not want to risk its investments 
and decided to cancel the project. Following the cancellation of the South 
Stream project, The Turkish Stream project, which was basically the same as 
this project and where it was planned to transport gas to Turkey through the 
first line and to the consumers in Southern and Southeastern Europe through 
the second line, has been put into action. Thanks to the Turkish Stream proj-
ect, Ukraine’s role of being a transit country was eliminated, and Turkey’s 
role in European energy security was increased. Concurrently to the Turkish 
Stream project, Russia has also commissioned the Nord Stream 2 project that 
allows Russia to double the gas resources going to Europe by transporting 
natural gas directly to Germany through the Black Sea.

The United States, on the other hand, strongly opposes the Turkish Stream 
and especially Nord Stream 2 pipeline projects. The main reason why the 
United States strongly opposes the Nord Stream 2 pipeline project was the fact 
that the United States is an LNG exporter, and it wants to be a dominant power 
in the region and global energy markets by getting into the European market, 
the world’s largest gas market. Facing the EU–Russia energy trade barrier, the 
United States, therefore, is disturbed by this energy relationship between the 
EU and Russia and imposes all its political and economic sanctions. In order 
to halt the Nord Stream 2 pipeline project and to prevent EU–Russia energy 
trade, under the CAATSA, the United States tries to hamper cooperation and 
partnerships with Russia by making various warnings to both EU member 
states outside Russia and other countries and companies with which Russia 
cooperates on energy. The US sanctions threaten not only the EU and Russia 
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but also Russia’s international partners. The United States, thus, pursues a 
global sanctions policy and these sanctions create a global effect.

Despite the political and economic sanctions imposed by the United States, 
Russia, on the other hand, continues its Nord Stream 2 project at full speed, 
and as it worries about the fact that LNG would increase competition in the 
EU natural gas market, it also makes investments in LNG in order not to lose 
its largest market.

However, although LNG seems to be an advantage for the EU, which 
is seeking different resources to reduce its energy dependency on Russia, 
Russia will continue to remain the main supplier for the EU since pipe gas 
provides an advantage in terms of price and infrastructure compared to LNG. 
Therefore, LNG is not an option for the EU that is seeking resource diversifi-
cation as a substitute for pipe gas other than resource diversification.

In this context, accessing energy resources in uninterrupted, reliable ways 
and at affordable prices is of vital importance for countries. Interruptions in 
energy resources, sudden fluctuations in prices, and failure to provide access 
to energy resources at affordable prices will have negative effects on the 
global economy. Energy, the main input of many production and consumption 
activities, is the most important source of economic growth. Energy, with a 
wide usage area, is one of the leading global trade goods. Hence, according to 
the forecasts, considering that global energy consumption will increase even 
more in the 2035s; it is an inevitable fact that Russia, rich in energy resources, 
will continue to be an important energy exporter in the global arena and that 
Europe, which has a high energy consumption rate and is dependent on foreign 
countries, will become the world’s largest energy importer. In this context, it 
should increase energy efficiency and savings and establish a supply system 
where renewable energy sources are at the center in order to reduce the depen-
dence on Russia in the field of energy and to reach uninterrupted, reliable, and 
affordable energy resources. Besides, it will also be extremely important to 
implement emergency support mechanisms by integrating the energy infra-
structure and energy market among member countries therefore creating a 
mechanism that will enable all EU members to act together in the energy fields.
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INTRODUCTION

Technological progress and innovation are the main factors to increase the 
country’s economic growth. Innovation-based policies that invest in research 
and development activities to generate technology creation offer greater 
growth potential. Endogenous innovation models include international flows 
of capital, goods, and knowledge (Grossman and Helpman 1994). Because 
trade and communication between countries have increased, technology has 
been disseminated and industrial research has increased. Broadly speak-
ing, the exchange of goods and ideas has increased global interdependence 
(Ventura 1997). The relationship between growth and international trade, 
however, is not clear because of the country-specific factors. The existence 
of open trade and foreign markets does not guarantee success in trade-based 
economic growth.

The total factor productivity of a country depends on both domestic and 
foreign technology stock resulting from trade partnerships. Countries that 
import from the countries having a high level of technology exhibit higher 
productivity than the countries which import from countries having a low 
level of technology (Coe and Helpman 1995). Since the knowledge is embed-
ded in the inputs which are imported, the technology level of trade partners 
is crucial in the diffusion of technology. Also, it is pointed out that a more 
open developing country with a more skilled labor force benefits more from 
foreign R&D spillovers (Coe et al., 1997).

The critical point is that there are two obstacles to the diffusion of technol-
ogy. First, technology-producing countries may not be voluntary to give their 
innovations to other countries. Second, the domestic capacity of countries 
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may be insufficient to take innovations from technology-producing countries. 
If technology is a free good for every country, economies need to implement 
the most effective policies to make domestic resources capable of technology 
spillover. Additionally, the effects of R&D spillover on the other factors of 
production should be taken into account. For instance, R&D spillover may 
urge the cost of production in some countries. Success in technology transfer 
has been varied, and it has been affected by institutional factors and policies. 
Thus, even if the technology is accessible for every country through interna-
tional trade, the benefits of technological change may not be the same for all 
countries.

Human capital is an important factor that can favor or limit to exploit 
their growth potential because it determines the ability to absorb knowl-
edge spillovers from abroad. Productivity differences among the countries 
are explained by technological mismatches (Acemoğlu and Zilibotti 2001). 
Using the same technology by both developed and less developed countries 
causes a technological mismatch resulting in productivity differences. Even 
if the technology is accessible for every country, less developed countries 
use unskilled workers in tasks performed by skilled workers in developed 
countries.

The purpose of this study is to analyze the impact of economic integration 
between developed and developing countries on the rate of economic growth, 
human capital allocation across sectors, and technological change. The model 
is expanded on Romer’s expanding variety of product model by considering 
an open economy and including new variables affecting domestic technology 
accumulation (Romer 1990). There are some other papers in the literature 
presenting models similar to Romer’s version of the economic growth model. 
Rivera-Batiz and Romer (1991) focus on the integration between countries 
with similar endowments and technologies. Rivera-Batiz and Xie (1993) 
analyze the effects of integration for the countries that have different endow-
ments. Frenkel and Trauth (1997) explore the effects of the economic inte-
gration of countries that have different time preference rates or productivity 
parameters of human capital in R&D.

This chapter extends them in a different direction. The model is including 
a fixed cost of using foreign technology which is available for everybody. 
Also, it is important to say that since this study does not include imitation, it is 
crucially different from North-South models of growth explaining the effect of 
trade between developing and developed countries. This study uses the two-
country model of technological change with the expansionary variety of pro-
duction. The model suggests that integration changes the allocation of human 
capital and technological activities, and human capital is the most important 
factor to benefit from integration. Thus, the chapter is developed on the basic 
question of how developing countries can benefit from foreign technological 
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knowledge flow available with integration. If the level of foreign technology 
is relatively higher than the level of domestic technology, knowledge produced 
by foreign technology leads to technological progress. However, it is important 
to note that human capital devoted to the research sector should have minimum 
requirements to use foreign technology and the share of this type of human 
capital is crucial. As in the other papers, integration makes foreign technology 
as completely available, but in this study, using this technology is not cost-
less. Developing countries that have not human capital skilled enough to use 
developed countries’ technology have to pay a fixed cost such as training costs.

The rest of this study contains three sections. Section 2 presents the model 
of Rivera-Batiz and Xie (1993) as a benchmark case and analyzes the steady-
state behavior of the economy. Section 3 describes the model in which using 
technology requires a fixed cost and presents the steady-state analysis. It 
compares two different models and shows how fixed cost paid by develop-
ing country affects the human capital allocation and economic growth rate. 
Section 4 concludes the chapter.

THE EXPANDING VARIETY OF PRODUCT MODEL

The model with an expanding variety of products builds on Romer’s model 
of endogenous growth (Romer 1990). Consider the economic integration of 
the two countries. Each country has one final good which is not tradable for 
the foreign country and three factors of production; human capital, unskilled 
labor, and intermediate goods. There are two possible uses of the final 
good: producing intermediate goods and producing consumption goods. It 
is assumed that the manufacturing sector uses the same technology for both 
types of final goods. Moreover, intermediate goods are assumed to be non-
durable for simplicity.

In the model, technological advance comes from a sector that produces 
ideas. In this model, knowledge enters production in two different ways. A 
new design allows the production of new intermediate input. Also, a new 
design increases the total stock of knowledge and productivity of human 
capital. If the firm owns a new idea, it has some property rights to produce 
new durables but not over its use in research.

Intermediate goods are tradable and technological flow across the countries 
is allowed. There is an asymmetry between the knowledge stocks of two 
different countries. Also, the sources of knowledge processes are different. 
Since both countries have distinct knowledge stocks, there is no redundancy 
in this model. Thus, in contrast to the closed economy model, a country 
may increase research activities leading higher growth rate with the research 
activities of other countries.
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Another assumption for simplicity is that there is no labor mobility across 
the countries. While the research sector uses only human capital, the manu-
facturing sector uses both human capital and unskilled labor. Also, aggregate 
unskilled labor and total human capital are constant.

Following the previous studies (Rivera-Batiz and Romer, 1991; Rivera-
Batiz and Xie, 1993), the Cobb–Douglas production function is

	 Y H L x m H L x di m diY u Y u i

N

i

N

, , ,
*

( ) = +
é

ë
ê
ê

ù

û
ú
ú

- - - -ò òa b a b a b1

0

1

0
	 (8.1),

where Y is the final domestic output. H
Y
 and L

u
 denote human capital devoted 

to the final good sector and unskilled labor, respectively. Output also depends 
on domestically produced nondurable goods, x

i
, and imported nondurable 

goods, m
i
. Asterisks represent the variables for a foreign country. N denotes 

the most recently invented goods in the country, and it gives the number of 
available types of intermediate goods. Since technological progress takes 
the form of expansions in the number of available intermediate goods, new 
designs lead to more differentiated goods and thus higher productivity in the 
final good sector. It is also assumed that the foreign country has the same 
production technology.

The model includes knowledge-driven specification of R&D. Thus, 
accumulation of new designs is provided by the human capital and existing 
stock of knowledge determined by both domestic and foreign research sec-
tors. Profit-seeking private R&D sector producing new designs is crucial for 
growth. Since the exchange of technological knowledge is available between 
two countries and using all available knowledge stock is costless, in the 
domestic research sector, the production function of new designs is

	 N H N NR

.
*= +( )d 	 (8.2),

where δ is a constant productivity parameter and H
R
 denotes human capital 

devoted to the research sector. Equation (8.2) implies that an increase in 
human capital in the research sector leads to an increase in the rate of produc-
tion of new designs and the greater total stock of knowledge as in Romer’s 
model. It also infers that higher knowledge stock leads to higher productivity 
in the research sector. Hence, the technology stock of partner in the integra-
tion is very important. But still, it is possible to say that integration leads to a 
higher growth rate in both countries.

Since N N* ¹  such that N N* / º l , the growth rate of technology in the 
domestic country is as the following,
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It is assumed that the home country is the developing country and the for-
eign country is the developed country, so λ > 1.

2.1 Market Structure

In the model, intermediate goods are produced by a monopolist who buys a 
patent from an R&D enterprise and produces intermediate goods for final good 
manufacturers willing to pay a price that is equal to the marginal product of 
domestic intermediate good. If a manufacturer is able to pay the patent price 
which is a kind of fixed cost, it will be a monopolist and get a monopoly rent.

Since both countries have identical mark-up parameters, the price of the 
intermediate good is identical in these two countries p = p*. The total demand 
for domestic intermediate good, X, is the summation of domestic and foreign 
demand. Assuming equal endowment for unskilled labor in each country, 
first-order conditions and mark-up price, p = − −( )1 1/ α β , yield the total 
demand for domestic intermediate goods as,
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where γ ≡ H HY Y
* /  and γ < 1. Thus, total demand for domestic intermedi-

ate goods depends on human capital allocation in both domestic and foreign 
countries.

Since the opportunity cost of producing one unit of intermediate good is 
one unit of consumption good which is sold at unit price, the profit of inter-
mediate good producer is

	 π α β α β γ
α β α β α α β α α β β α β= +( ) − −( ) +



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Since 1 1+ >+( )γα α β/ , integration leads to higher profit because of higher 
demand.

Monopolist buying a patent to produce intermediate good maximizes the 
present value of its profit. Symmetry assumption allows us to write a com-
mon value of all patents. If the patent price is less than the value of the firm, 
an infinite amount of resources would be devoted to R&D, and if the patent 
price is higher than the value of the firm, there would be no incentives to use 
resources for R&D (Barro and Sala-I Martin, 2004). In the equilibrium, firms 
are willing to pay the patent price for design, P

N
, if the following equality 

holds
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Differentiating the free entry condition with respect to time obtains,

	 r
V

V

V
= +π

.

	 (8.7)

This is the key arbitrage condition of the model with expanding variety as 
it is derived by the previous studies. Therefore, the R&D rate of return which 
is interpreted as the interest rate is the summation of profit rate and rate of the 
capital gain or loss from change in the value of the firm.

2.2 Labor Market

Labor market equilibrium requires full employment of unskilled labor and 
human capital. Assuming a competitive labor market, human capital in the 
research sector is paid at the same wage as in the final good sector. Wage is 
determined by using the marginal product of human capitals in both sectors. 
Thus, the wages in each sector are

	 W H L N x mH Y uY = +( )





− − − − −α λα β α β α β1 1 1 	 (8.8)

	 W P NH NR = +( ) δ λ1 	 (8.9)

Wages in both sectors should be the same to get the equilibrium for the 
human capital market and make both sectors active. Substituting the demand 
function of intermediate goods imported from abroad into equation (8.8) and 
equalization of the wages in the research sector and final good sector yield P

N
 as

	 P H LN Y u= − −( ) − −( ) +( ) − +( ) +( )α α β
δ

α β α β β α β β α β1
12 1 / / / 	 (8.10)

Since integration increases productivity in both sectors by (1 + λ), in the 
model patent price depends on just human capital allocation as in the case of 
the closed economy but not on the technology stock.

2.3 Households

A representative infinitely lived household chooses optimal consumption. The 
preferences of each identical individual are demonstrated by the utility func-
tion which has discounted constant elasticity preferences as the following,
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where σ > 0 is the inverse of the intertemporal elasticity of substitution, C 
is consumption and ρ is the rate of time discount. At each point in time, the 
budget constraint for the representative household is

	 a ar w c
.

= + − 	 (8.12),

where a, w and r denote existing assets, income and world interest rate, 
respectively. It is assumed that domestic and foreign claims on financial 
assets are perfect substitutes, and thus each country has the same interest rate. 
Therefore, equation (8.12) implies that the change in the stock of real assets 
held by the household is equal to the difference between the current flow of 
earnings and current consumption.

The equilibrium for the financial market also requires equality between the 
total value of the security held by the households and the total value of security 
issued by the firms. Assuming trade balance which gives zero foreign debt, thus

	 aL NV= 	 (8.13),

where V is the stock market value of each firm which is equal to the present 
value of the firms’ profit.

The household chooses an optimal path for consumption to maximize 
equation (8.11) subject to equation (8.12). The intertemporal optimization 
condition is as the following,

	 r
C

C
p = +σ ρ

.

	 (8.14)

Equation (8.14) implies that an increase in interest rate leads to a higher 
incentive for consumption in the future.

2.4 Steady-state Analysis

In balanced growth equilibrium, the production and profits of the firms are 
constant over time. Using profit function in equation (8.5) and patent price in 
equation (8.10), the interest rate at the steady state is

	 r
P

Ht
N

Y= = +( )− +( )π γ δα α βΛ 1 1 / 	 (8.15),
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where Λ =
+( ) − −( )

α
α β α β1

.

Thus, the human capital devoted to the final good sector is

	 H rY t=
+( )+( )

Λ 1

1 γ δα α β/
	 (8.16)

A higher interest rate leads to a lower discounted present value of profit 
which equals to patent price. Since a decrease in patent price brings a decline 
in the marginal product of human capital in the research sector, the economy 
has more human capital working in the manufacturing sector and less human 
capital working in the research sector in the case of the higher interest rate. 
Thus, interest rate is negatively related to the growth rate of technology.

The domestic economy’s human capital devoted to the final good sector 

decreases by 1+( )+( )γα α β/  after integration because of the market size effect. 
This means that economy has more human capital working in the research 
sector after integration than it has before. This is because an increase in 
market size raises profits leading to higher patent price. An increase in pat-
ent price which corresponds to an increase in the marginal product of human 
capital employed in the research sector leads to a higher wage for them. 
Thus, integration induces a shift of human capital toward the research sector. 
Integration also changes the foreign country’s human capital allocation by 

increasing human capital in the research sector by 1+( )− +( )γ α α β/ . The tech-
nology equilibrium gives

	 r H Ht R= +( ) −( )+( )δ γα α β

Λ
1 / 	 (8.17)

Since, under balanced growth, consumption, production, and technical 
knowledge grow at the same constant rate, equations (8.3) and (8.14) obtain,

	 r Hp R= + +( )ρ σδ λ1 	 (8.18)

Thus, the balanced growth rate for the domestic economy specified with 
the knowledge-driven model is determined by the intersection of equations 
(8.17) and (8.18). As it is mentioned before, the market size effect leads to 
more human capital in the research sector, but an increase in human capital 
employed in the research sector and productivity effects coming from a high 
level of available technology stock induce a higher steady-state growth rate 
which, in turn, increases the interest rate. Since the interest rate is negatively 
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related to the number of human capital in the research sector, the primary 
effect is partially reversed (Frenkel and Trauth, 1997).

Equations (8.3) and (8.18) give the steady-state level of growth rate as,
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Similarly, the growth rate of the foreign country is
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Equations (8.19) and (8.20) imply that market size effect is larger in the 
foreign country than in the domestic country. On the other hand, productiv-
ity effect coming from greater technology stock available with integration 
is higher in the domestic research sector than in the foreign research sector.

EFFECTS OF INTEGRATION WITH 
COSTLY TECHNOLOGY

The model in this study uses the same definition of technology as it is in the 
model presented in section 2. Technology is a public good that is free for 
everybody. It is free to take it, but it is not free to use in this section.

Imagine that a developing country integrated with a developed country 
that has higher technology stock than it has. Since the developing country’s 
human capital is not skilled enough to use this technology, it needs to pay 
a fixed cost. Since this fixed cost is a kind of training cost to make human 
capital capable of using new technology stock produced by the developed 
country, it is inserted into the model in the unit of human capital. Thus, this 
is a kind of fixed cost that is not paid in cash. The economy pays this cost by 
losing some working hours of human capital employed in the research sector.

Although the model in this study is structurally very similar to the model 
of Rivera-Batiz and Xie (1993), it uses the idea that using technology is not 
costless and fixed cost paid by developing country affects human capital allo-
cations and growth rates of both countries after integration. Thus, the effect 
of integration on growth is determined not only by human capital allocation 
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and technology stock, but it is also determined by the capability of human 
capital to use all available technology stock. Countries should invest in R&D 
at least to make the research sector capable to use foreign technology that is 
available with integration. It emphasizes the idea that policies should con-
sider not only the amount of human capital, but quality of human capital is 
also crucial.

This model produces different theoretical results in the study of growth 
and integration nexus. It is possible to say that integration may decrease the 
growth rate of the economy by slowing down the growth rate of technol-
ogy, because positive growth effects of integration may be reversed by the 
cost of technology available with integration. As in the other papers, it is 
concluded that because of the market size effect, integration induces human 
capital employed in the manufacturing sector to shift toward research sector 
producing technology. However, the model also suggests that integration 
may lead to a decrease in human capital in the research sector. Human capi-
tal allocation is determined by the market size effect, the domestic human 
capital ability which determines the level of the fixed cost required and the 
number of researchers and it is ambiguous in this kind of model. Thus, this 
study suggests that integration may lead to a higher cost than its benefit.

Additionally, unlike the previous studies, patent price depends not only on 
human capital allocation; it also depends on the growth rate of both coun-
tries. This is because if fixed cost is very high, there is a possibility that the 
growth rate of patent price might be negatively related to the growth rate of 
human capital devoted to the research sector. Thus, the relationship between 
the growth rate of human capital in the research sector and the growth rate of 
technology is conditional.

If The Country Pays the Fixed Cost

Since the developing country has not human capital skilled enough to use 
the developed country’s technology, it has to pay a fixed cost in the unit of 
human capital. The technology stock available with integration is not costless 
anymore in this section. Technological change is

	 N t H t N t N tR

.
*( ) = ( ) −( ) ( ) + ( )( )δ φ 	 (8.21)

Equation (8.21) and the expression N t N t t* /( ) ( ) ≡ ( )λ  obtain the growth 
rate of technology as
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If the quality of human capital is very low comparing to foreign human 
capital, they need to spend a lot of time to make them capable to use foreign 
technology instead of producing. Thus, higher fixed cost means less human 
capital working actively to produce technology. Integration may decrease the 
growth rate of technology if the economy pays a very high fixed cost and 
productivity and market size effects which are discussed in section 2 are not 
high enough to compensate for this fixed cost.

To make both sectors active, human capitals in both sectors are paid at the 
same wage. Since the research sector has total revenue that equals the total 
cost of technological change, the wage equations derived in section 2 and the 
definition of technological growth rate yield,
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where s is the fraction of human capital in total population and u is the frac-
tion of human capital devoted to the research sector in total human capital. 
Since fixed cost is in the model now, patent price does not depend on only 
human capital allocation as it is discussed in section 2, but it also depends 
on the growth rate of technology and productivity effect of integration. A 
higher growth rate decreases the average cost of human capital which, in 
turn, decreases the patent price. On the other hand, higher foreign knowledge 
stock generates higher productivity in the domestic research sector leading to 
higher wage and thus higher patent price.

At the steady state, key arbitrage condition yields,
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	 (8.24)

The profit rate is increased by the market size effect and the growth rate of 
technology while it is decreased by the productivity effect.
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Thus, technology equilibrium gives,

	 r t H H
H

H
t R

R

R

= + ( )( ) −( ) −( )− +( )Λ 1 1δ γ
φα α β/

	 (8.25)

As it is discussed in section 2, because of the market size effect, integra-
tion induces human capital employed in the manufacturing sector to shift 
toward the research sector by 1+ +( )γα α β/  which is greater than 1. In the 
model including fixed cost, the effect of integration on the allocation of 
human capital is reduced by the ratio of human capital employed in the 
research sector to human capital working actively to produce technology. 
This suggests that integration may lead to a decrease in human capital in the 
research sector. Human capital allocation determined by market size effect, 
domestic human capital ability and number of researchers is ambiguous in 
the model.

If the Country Cannot Pay the Fixed Cost

Suppose that the developing country has not enough human capital employed 
in the research sector to pay a high level of fixed cost. After integration, it 
uses just domestic technology, while the developed country uses all available 
technology. Thus, the production function of new designs in the domestic 
country is

	 N H NR

.

= δ 	 (8.26)

In this case, the integration creates a productivity effect in the research sec-
tor of a foreign country but not in the domestic county. Even if taking foreign 
technology is free for every country, using this technology is very expensive 
for the domestic country that is not able to pay it.

As it is derived in the previous section, equalization of wage in the manu-
facturing sector to wage in the research sector yields the patent price. Since 
integration increases productivity just in the manufacturing sector by (1 + λ), 
now patent price depends on human capital allocation and also the ratio of 
knowledge stocks of both countries. Human capital devoted to the final good 
sector at the steady state is

	 H rY t=
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+( )+( )
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While the market size effect decreases human capital employed in the 
manufacturing sector, productivity effect increases human capital employed 
in the manufacturing sector. Since γ < 1 and λ > 1, integration induces human 
capital to shift toward the manufacturing sector.

Thus, the technology equilibrium is given as

	 r H Ht R=
+( )
+( )

−( )
+( )

δ γ

λ

α α β

Λ

1

1

/

	 (8.28)

3.3 Allocations of Human Capital with Different Models

Equation (8.25) gives r
t
 curve for the country which can pay the fixed 

cost and uses all available technology. Equation (8.28) gives r
t
 curve for 

the country which has not enough human capital in the research sector to 
pay the fixed cost and uses only domestic technology stock in its research 
sector. Figure 8.1 presents these two curves and compares them with the 
curve under autarky. The thin line represents the case of autarky. The 
thick lines represent the case of integration with the fixed cost. Since the 

Figure 8.1  Autarky and Integration Leading to More Human Capital in the Research 
Sector. Source: Created by the author based on the model derived.
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economy needs to have the minimum amount of human capital employed 
in the research sector to use foreign technology, below this minimum level, 
equation (8.28) is used to drive the relationship between the interest rate 
and human capital allocation. If the economy has human capital above this 
threshold level, this relationship is determined by equation (8.25). Assuming 
that the market size effect is larger than the effect of adaptation cost, human 
capital in the research sector is higher in the case of integration than in the 
case of autarky (figure 8.1).

There is a possibility that the economy may have less human capital in the 
research sector after integration, even if the economy can afford the fixed 
cost and use foreign technology. If expansion in the market with integration 
leads to shifting less human capital than the fraction of human capital actively 
producing technology in total human capital devoted to producing technol-
ogy, for a given level of interest rate economy has more human capital in the 
manufacturing sector than it has under autarky. Figure 8.2 illustrates this case 
and shows how r

t
 curve shifts to left.

After integration, how much r
t
 curve shifts to left depends on mar-

ket size effect and fixed cost. Figure 8.3 demonstrates the case in which 
1+( ) < −( )λ φH HR R/ , thus economy has a larger negative effect on human 

capital allocation to the research sector.

Figure 8.2  Autarky and Integration Leading to Less Human Capital in the Research 
Sector. Source: Created by the author based on the model derived.
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Steady-State Level of Growth Rate

Consider a developing country that has enough human capital in the research 
sector to use foreign technology. Also, suppose that the foreign country has 
human capital skilled enough for using all available technology, and thus, it 
does not pay any fixed training cost,

Since r
t
 should be equal to r

p
 from equation (8.14) derived in section 2 and 

consumption grows at the same rate of technological growth at the steady 
state,
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	 (8.29)

Equation (8.29) shows the equilibrium growth rate of the developing coun-
try which has enough human capital in the research sector to use costly for-
eign technology. It implies that the effect of integration on economic growth 
is ambiguous.

Figure 8.3  Market Size Effect Reduced More by Fixed Cost. Source: Created by the 
author based on the model derived.
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Also, the equilibrium growth rate for the developing country which does 
not have enough human capital in the research sector to use foreign technol-
ogy is,
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If the developing country cannot afford the fixed cost, it cannot use for-
eign technology. However, it is importing foreign intermediate goods which 
lead to higher productivity in the manufacturing sector by more differenti-
ated products. Higher productivity in the manufacturing sector decreases the 
effects of expanding in market size.

CONCLUSION

The model mentions that even if foreign countries producing technology are 
voluntary to give their innovations, the domestic capacity of countries may be 
insufficient to use them. This idea is represented by inserting a fixed cost into 
the model. If the human capital is not capable of using foreign technology, it 
will take time to adapt its human capital to foreign technology. Low-quality 
human capital brings a high level of fixed cost corresponding to more time 
in training. Thus, human capital working actively in the research sector may 
decrease after integration.

This idea produces different results for the nexus between economic 
growth and integration. It is possible to say that integration may decrease the 
growth rate of the economy by slowing down the growth rate of technology, 
and positive growth effects of integration may be reversed by the cost of 
technology available with integration.

As in the other studies, integration induces human capital employed in the 
manufacturing sector to shift toward research sector producing technology 
because of the market size effect. However, in the model with a fixed cost, 
the effect of integration on the allocation of human capital is reduced by 
the ratio of human capital employed in the research sector to human capital 
working actively to produce technology. The model suggests that integration 
may lead to a decrease in human capital in the research sector. Human capital 
allocation is determined by the market size effect, the domestic human capi-
tal ability which determines the level of fixed cost required and the number 
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of researchers. It is ambiguous in this kind of model, and the results are 
conditional.

Also, the foreign country’s human capital and knowledge stock are impor-
tant for the integration-growth nexus. The model shows that integration 
with a more developed country does not always mean a higher growth rate. 
Domestic country capacity in terms of human capital and knowledge stock 
needs to be sufficient to use all technology available with integration. If the 
domestic capacity is not enough and the economy pays a high level of fixed 
cost, economic integration may lead to a higher cost than its benefit.

To understand the main idea summarized above, this study exercises dif-
ferent types of countries. First of all, consider a developing country that has 
not enough human capital employed in the research sector to pay the fixed 
cost required for using foreign technology. Thus, this country cannot use for-
eign technology available with integration. In this kind of integration, while 
the market size effect decreases human capital employed in the manufactur-
ing sector, the productivity effect increases human capital employed in the 
manufacturing sector. Since the model suggests that the productivity effect is 
higher than the market size effect, integration induces human capital to shift 
toward the manufacturing sector. Less human capital in the research sector 
means a lower growth rate of technology and thus lower economic growth.

Second, suppose that economy has human capital above the minimum 
level which is required to pay the fixed cost. Even if foreign technology is 
also available in the domestic research sector, it is not possible to say that 
integration always leads to an increase in economic growth. The model dem-
onstrates that if expansion in the market with integration leads to shifting less 
human capital than the fraction of human capital actively producing technol-
ogy in total human capital devoted to producing technology, for a given level 
of interest rate economy has more human capital in the manufacturing sector 
than it has under autarky. Thus, the model shows that every integration does 
not induce human capital toward the research sector producing technology. 
Reduction in human capital working in the research sector depends on market 
size effect, productivity effect, and fixed cost of integration. In this sense, the 
effects of integration on human capital allocation and economic growth are 
ambiguous. The effect of integration varies across countries that are differen-
tiated in terms of their human capital and knowledge stock.

These two different exercises discussed above give some results to develop 
policies for economic growth. The first exercise produces a result that coun-
tries should invest in R&D at least to make the research sector capable to 
use foreign technology which is available with integration. In other words, if 
the country does not have enough research and development activity before 
integration, it will not benefit from integration in terms of economic growth. 
The second exercise emphasizes the idea that policies should consider not 
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only the amount of human capital, but quality of human capital is also crucial. 
The model includes the fixed cost as an exogenous variable which is given 
to make the model simple. However, it is important to say that low-quality 
human capital needs a high level of fixed cost. The model suggests that if the 
country does not have human capital skilled enough to use foreign technol-
ogy produced by the developed country, integration may not lead to higher 
economic growth.

In this study, unlike the first model without cost, patent price depends not 
only on human capital allocation; it also depends on the growth rate of both 
countries. Mathematically, it provides that if fixed cost is very high, there is 
a possibility that the growth rate of patent price might be negatively related 
to the growth rate of human capital devoted to the research sector. Therefore, 
the relationship between the growth rate of human capital in the research sec-
tor and the growth rate of technology is conditional.

In short, high adaptation costs in the research sector resulting from less 
capable human capital and low knowledge stock reduce the production of 
domestic technology and knowledge. This makes developing countries depen-
dent on high-tech imported intermediate goods. Many developing countries 
use human capital mostly for the manufacturing sector instead of research and 
innovations. Economic integration is deepening by importing intermediate 
goods, but this is decreasing even more human capital working in the research 
sector. In order to overcome this problem, the developing country needs to 
invest in the research sector to increase its capacity and make the foreign 
knowledge and technology accumulation available at a low level of cost.

NOTE

1.	 This chapter is extracted from author’s doctorate dissertation entitled “Integration 
and Growth: The Role of Human Capital and Technology.”
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INTRODUCTION

Over recent decades, shifting paradigms through the introduction of neoliberal 
policies, have led universities to focus on revenue generation from industry 
engagement, the so-called third mission, in addition to research and teaching 
missions. The role and mission of universities have evolved toward being 
more responsible not only to meet the educational need of wider society but 
also to foster innovation through knowledge transfer (KT) mechanisms from 
university to industry to gain a competitive advantage in a global economy 
(Audretsch, Lehmann and Wright 2014). More specifically, as a prerequisite 
of the knowledge-based economy, this new role questioned the universities’ 
market impact and their role in regional and national economic growth, as 
well as their importance in terms of creation of public value such as advanc-
ing life standards in the areas of health, education, leisure, safety, among 
others (Bozeman, Rimes, and Youtie 2015), which could be achieved through 
effective KT mechanisms from universities to industry and vice versa.

In this line, there is a growing, but the heterogeneous body of work in the 
area of knowledge exchange (KE) mechanisms between the university and 
industry. One strand of this literature is concerned with the determinants for 
the effectiveness of technology transfer. This strand aims to unpack charac-
teristics of the industry—such as emergent or mature (e.g., Bodas-Freitas, 
Marques, and eSilva 2013b), characteristics of a firm—such as size, technol-
ogy openness (e.g., Bodas-Freitas, Geuna, and Rosi 2013a), research orien-
tation of universities (e.g., Hewitt-Dundas, Gkypali, and Roper 2012), the 
existence of university policies and procedures (e.g., Caldera and Debande 
2010), geographical proximity between university and industry partners (e.g., 
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Brostrom 2010), governance of intermediary organizations (Siegel, Waldman 
and Link 2003), as well as the role of third-party funding (e.g., Bolli and 
Somogyi, 2011) in this process. Another strand of this literature relies on the 
motivations for academic entrepreneurship (e.g., Arque-Castells et al. 2016). 
On the other hand, numerous studies also demonstrate outcomes of effec-
tive technology transfer in terms of regional or national innovation systems 
(e.g., Cowan and Zinovyeva 2013), acknowledging its importance in creating 
a “knowledge-based society,” and bestowing competitive advantage (e.g., 
Audretsch, Lehmann, and Wright 2014).

Although current scholarship provides insights on the different aspects 
of this subject, we have a fragmented understanding of the main motives, 
success, and outcomes of the knowledge interaction between university and 
industry. Some review articles aggregate the body of work on university-
industry relations (e.g., Perkmann et  al. 2013; Perkmann, Salandra, and 
Tartari 2021; Skute et  al. 2019). For example, covering 2011 onward, the 
most updated review is conducted by Perkmann, Salandra, and Tartari 
(2021). They provide a systematic review of the antecedents of academic 
engagement and its consequences on scientists’ research productivity and 
research agenda. Another systematic review on university-industry rela-
tions is conducted by Skute et al. (2019), who systematically cluster papers 
on this topic through conducting the quantitative bibliometric analysis of 
435 peer-reviewed articles published from 2011 to 2016. They provide six 
clusters of papers in the university-industry relations: ecosystem perspective, 
social relation perspective, academic entrepreneurship perspective, distance 
perspective, interaction process and KT perspective, policy implications on 
university engagement perspective. These works are crucial in gaining better 
insights on the comprehensive view and enhancing the current state of knowl-
edge in the field of university-industry relations, however, lack of providing 
insights on firm-level drivers of effective technology transfer, and broader 
level consequences, which is complemented in this work.

Drawing on a critical review of peer-reviewed articles on university-
industry relations from 2010 to 2020, this chapter undertakes a broader view 
of scholarship on university-industry relations through integrating firm-level 
drivers and the broader level consequences of effective technology transfer, 
which are neglected in the previous works. Documenting the literature on 
the antecedents that lead firms to engage with universities and broader level 
impact of effective KT is cardinal in piecing together a two-pronged aspect of 
university-industry relations, which is complemented in this study.

In doing so, I seek to provide a not only comprehensive and integrative 
view on the subject through unpacking dynamics of KT mechanisms in 
university-industry relations, with a particular focus on macro-, meso-, and 
micro-level drivers for academic engagement involving perspectives on both 
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academia and industry, but also delineate the impact of technology transfer 
for firms’ innovativeness, regional and national economic growth, and society 
at large. In doing so, this book chapter contributes to the ongoing conver-
sation on KT mechanisms through mapping a multilayered picture of KE 
mechanisms and providing avenues for future KE research.

The rest of this book chapter is organized as follows: Section 2 provides 
an overview of KE channels. This is followed by the review process section. 
Subsequent six subsections discuss relevant scholarly work on macro, meso, 
and micro drivers of KE, as well as implications of KE for the firm and 
regional/national development. Macro-level drivers of university-industry 
relations are mainly related to the regulative and normative technology trans-
fer mechanisms at national and regional levels and industry-specific regula-
tions and norms. These are discussed under the subsection 4.1. Meso-level 
drivers of technology transfer are associated with university-related drivers 
such as university characterizations and support, and intermediary organiza-
tions such as technology transfer offices (TTOs), incubators, accelerators, 
and science parks, as well as firm-level drivers, which are other prongs 
of KE mechanism. These are pertinent to subsections 4.2., 4.3., 4.4. Last, 
micro-level determinants are mainly related to the motivations of academics 
in engaging with industry and discussed in the subsection 4.5. On the other 
hand, subsection 4.6. discusses the consequences of effective KE. Section 5 
concludes.

KNOWLEDGE EXCHANGE CHANNELS

The literature on university-industry relations is broad, since there are a 
variety of ways in which universities collaborate with industry partners and 
engage in KE activities. These could be achieved through formal or infor-
mal channels. Numerous studies have focused on formal channels such as 
contract research, consulting (e.g., D’ Este and Patel 2007), licensing of 
university patents, spin-offs (e.g., Muscio, Quaglione, and Ramaciotti 2016). 
However, less attention has been paid to informal channels including joint 
projects between universities and industry such as joint student supervision, 
external teaching, use of nonacademic literature and participation in private 
seminars, a personal contract between academic and industry partners or 
secondment (Alexander et al. 2020; Lorio, Labory, and Rentocchini 2017).

Informal and formal channels are interconnected (Azagra-Caro et al. 2017; 
Landry et al. 2010), as informal activities play a crucial role in facilitating 
formal relations. For example, in their longitudinal study of highly cited 
university patent, Azagra-Caro et al. (2017, 473) show that the “knowledge 
embodied in a patent can be related to informal channels of knowledge 
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transfer such as recruitment of researchers and recent graduates, attendance 
at conferences, collaboration with migrant graduates, and personal contacts 
between students and inventors.” Their work is crucial in terms of bringing 
new insights on the role of temporally unfolding, the dynamic relationship 
among formal and informal KE channels for achieving local economic 
impact.

Similarly, employing a competency approach and linking a variety of KE 
channels and relational and transactional modes of governance, Alexander 
et  al. (2020) argue that secondments, student placement, joint conferences, 
and networking are related to “boundary spanning competency” and rela-
tional mode of governance; while patenting, licensing practices and spin-off 
creation are attached to “patent and entrepreneurial policy competency” 
and transactional mode of governance. They suggest context-specific KT 
choices for universities. University capabilities, priorities, departmental 
resources and at the project level, required training for particular KT prac-
tices are determinants for the choice of relational or transactional mode of 
governance (Alexander et al. 2020). Given this backdrop, this book chapter 
covers both formal and informal KE channels as part of university-industry 
collaborations, with a particular emphasis on macro-, meso-, and micro-level 
drivers and outcomes of these collaborations for regional and national-level 
innovativeness.

REVIEW PROCESS

Adopting the scope reviewing approach, which has a broader “scope” than 
the systematic review process (Munn et al. 2018), this book chapter provides 
a systematic review of the journals with the highest article counts on the 
subject over the past ten years and critical search for the highly cited papers. 
Following the relevant literature on the scope reviewing, I first performed a 
manual search of the journals with the highest article counts on the univer-
sity-industry relations over the past ten years (from 2010 to 2020), which are 
Research Policy and Journal of Technology Transfer as noted by scholars 
(Perkmann, Salandra, and Tartari 2021; Skute et  al. 2019). This procedure 
yielded 397 (86 papers from Research Policy, 311 papers from The Journal 
of Technology Transfer) results. Subsequently, I conducted an extensive 
search in the titles and abstracts of published, peer-reviewed articles held 
by the bibliographical database service EBSCO, using a series of keywords 
including “university-industry,” “technology transfer,” “knowledge transfer,” 
“intermediary organization.” This procedure resulted in additional 85 results. 
However, twenty-four of them were excluded, since these were overlapping 
with the previous research.
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Overall, out of 421 papers, some of the papers were discarded based on 
several criteria. Placing particular focus on informal and formal KT channels 
and antecedents and outcomes of the technology transfer process, papers out 
of this focus were eliminated. For example, the papers dealing with the tech-
nology transfer metrics and measures, later phases of particular knowledge 
channels such as spin-off growth, spin-off progeny, internationalization of 
spin-offs were out of this scope, since my particular focus was on active KE 
between universities and industry partners. Additionally, empirically weak, 
practitioner-focused papers, and special issue introductions were all elimi-
nated. Overall, this procedure yielded 180 articles for the evaluation of the 
state of current knowledge.

STRANDS OF LITERATURE ON 
KNOWLEDGE EXCHANGE

There are two main strands of literature on the university-industry relations: 
drivers and outcomes of the university-industry relationship. While the for-
mer literature mainly focuses on the KT and knowledge spillovers from uni-
versities and public research organizations to industry, with a particular focus 
on drivers of the effectiveness of this process; the latter unpack the impact of 
the KT mechanisms on the university research performance, firm innovative-
ness, regional, and national innovation systems and economic growth.

National and Regional Context as a 
Driver for Knowledge Exchange

Anchored in regulative, normative and cognitive components (Scott 2008), 
institutional contexts shape the nature of university-industry involvement. 
Regulative components are mainly related to the governmental legislations 
such as federal technology transfer law and policy and university Intellectual 
Property (IP) policies (Hayter and Rooksby 2016). Importantly, the introduc-
tion of Bayh-Dole Act in the United States, which is the most influential legal 
arrangement that granted IP ownership from public-funding agencies to uni-
versities and fostered commercialization of university research (Rasmussen 
2008, 506). Region-specific Intellectual Property Rights (IPR) enforcement 
or other governmental instruments to support commercialization of university 
research (Rasmussen 2008), as well as industrial agreements and standards 
(Bruton et  al. 2010) also shape boundary conditions for universities and 
industry partners. For example, Kafourous et al. (2019) examine region-spe-
cific IPR enforcement, international openness, and quality of university and 
research institutions as a condition, which could affect outcomes of academic 
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collaborations and firms’ innovativeness in the Chinese context. Contrary 
to the United States and European countries, the role of institutional forces 
such as relations with ministries or local government play more critical role 
in facilitating platforms on university-industry relations in developing and 
catching up countries such as China (e.g., Hong and Su 2013) or Korea (e.g., 
Eom and Lee 2010). On the other hand, normative components mainly derive 
from supporting mechanisms of university-industry involvement such as the 
existence of business incubators and the availability of venture capitals (Qiu, 
Liu, and Gao 2017), technical tools such as performance evaluations and 
control mechanisms or national culture. For example, Iacobucci and Micozzi 
(2015) conclude that lack of business incubators, venture capital firms, and 
other business services supporting the local entrepreneurial ecosystem in the 
majority of Italian provinces hinder long-term growth and potential impact of 
spin-offs for the local development. Casper (2013) articulates how regional 
universities in the San Francisco area are much more successful in commer-
cialization outputs (e.g., twice as many patents and three times spun-out), 
through having larger and more cohesive inventor networks in the biotech-
nology industry in this area, compared to Los Angeles California regional 
universities, whereby known with lack of social inventor network. They illu-
minate that dense social network enables universities in San Francisco area 
to embed in a community whereby academics and industrialists have a higher 
level of connectivity through a variety of bidirectional channels, rather than 
directional knowledge flow from university to industry. Other than the role 
of regional quality, norms of open science also shape university-industry KT 
mechanisms and commercialization outputs, as shown by Walsh and Huang 
(2014), in their study comparing the US and Japanese contexts. The choice 
of participation in open science and the underlying rationale for the participa-
tion differ in these contexts. For example, while in the US context, patents 
are regarded as a means to acquire venture capital or licensing income, which 
are directly linked to commercialization, they are mainly seen as a means for 
collaboration and demonstrating scientific productivity in Japan (Walsh and 
Huang 2014).

These works also draw attention to the role of region-specific idiosyncrasies 
affecting technology transfer (Casper 2013; Fini et al. 2011; Kafourous et al. 
2019; Qiu, Liu, and Gao 2017). Qiu, Liu, and Gao (2017, 1307) show that 
in the least developed regions of China, whereby characterized as low level 
of economic development and insufficient business services (such as lack of 
business incubators and venture capital), domestic collaborations are benefi-
cial in meeting demands of the local context, and, thus increasing local firms’ 
innovation, while international academic collaborations harmed firms’ inno-
vativeness in these least developed regions. Because “the absorptive capacity 
of local firms is insufficient to recognize, assimilate and use the knowledge 
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from university research.” Their findings are striking in putting forward the 
role of regional infrastructure including regional economic development 
(beyond university sources) in determining the effectiveness of different types 
of KT channels (domestic versus international academic collaborations).

Related to regional context, a large number of studies have verified the 
effect on geographical proximity between university and industry partners 
in facilitating collective learning and benefits from the collaborations (e.g., 
Bishop, D`Este and Neely 2011; Brostrom 2010; Mowery and Ziedonis 
2015). Even this geographical localization may determine the type of KT 
channel. For example, Mowery and Ziedonis (2015) find that market-medi-
ated channels such as licensing (in particular exclusive licensing) are more 
localized geographically than the knowledge spillovers such as patent cita-
tions. Because “exclusive licenced inventions” involve more uncertainties 
and challenges that require more technology-specific and relational comple-
mentary assets such as obtaining tacit knowledge, which is more likely to be 
achieved by geographical proximity. Brostrom (2010) shows that geographi-
cal distance is a critical factor for the interaction of R&D activities, in particu-
lar for short-term R&D projects, rather than long term. In sum, geographical 
proximity matters in the flow of knowledge across different partners through 
a variety of KT channels that spur the learning process through effective 
social networking and interaction.

University-Level Drivers of Knowledge Transfer

Most attention has been devoted to the university-level drivers of effec-
tive KT. While one strand of the literature argues the importance of the 
university-linked characterizations for the effectiveness of KT, the other 
strand focuses on the role of the intermediary organizations in this process. 
The main focus of the first strand is centered on internal-university rules such 
as regulations on policies and monitory incentives (Muscio, Quaglione, and 
Ramaciotti 2016), established university policies and procedures about IPR 
regimes (Caldera and Debande 2010; Kenney and Patton 2011; Halilem et al. 
2017), existence of science park affiliated to a given university (Caldera and 
Debande 2010), status of the university (Kenney and Patton 2011), institu-
tional orientation of the university (Bishop, D`Este, and Neely 2011; Hewitt-
Dundas, Gkypali, and Roper 2012; Sengupta and Ray 2017), entrepreneurial 
mission orientation of the university (Zhao, Brostrom, and Cai 2020), univer-
sity capabilities (Rasmussen and Borch 2010), university resources in terms 
of human, financial, and physical (Scuelke-Leech 2013), strategic priority 
and planning supporting KT (Horner et al. 2019), existence and longevity of 
educational programs in life science and biotechnology (Kato and Odagiri 
2012) in building effective KT.
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More specifically, in their study interrogating the role of rules and poli-
cies in the creation of academic spin-offs in the Italian context, Muscio, 
Quaglione, and Ramaciotti (2016) show that clear and specific internal-
university rules related to general procedures of technology transfer and rules 
regulating monitory incentives have a fundamental effect on the creation of 
academic spin-offs. They argue that the creation of academic spin-offs is a 
rational response to university rules in this area. Strikingly, they also show 
that if rules cause restriction of revenues obtained from the spin-off, this 
might hamper initiatives on spin-offs. Caldera and Debande (2010) provide 
similar findings in their study conducted in Spain, demonstrating how clear 
and specific internal-university rules on the teaching, research and “third mis-
sion” of the academics are impactful in increases in R&D contracts, licenses, 
or spin-off creation. Designing the right incentives and crafting clear royalty 
sharing policies, granting a higher share of licensing royalties to the inven-
tor, and sharing the risk between different parties strongly affects licensing 
income (Caldera and Debande, 2010). On the other hand, in their survey con-
ducted in Portuguese and Spanish contexts, Argue-Castells et al. (2016) find 
conflicting evidence. They find that majority of inventors consider royalty 
sharing as not remarkable in fostering their efforts. It is argued that a poten-
tial reason for that is that intermediary organizations may highly focus on 
regional development and entrepreneurship rather than the commercialization 
of inventions and licensing activities in these contexts.

Indeed, one of the discussions about the commercialization process of 
academic inventions is on how to allocate rights and responsibilities for the 
inventions. In their study, drawing attention to the importance of the inventor 
control-centric policies and procedures, Kenney and Patton (2011) draw on 
data from 515 spin-offs generated from 6 universities located in the United 
States and Canada and confirm that inventor ownership, rather than university 
ownership regime has a great influence in generating spin-offs. More specifi-
cally, Halilem et al. (2017) note the role of different types of IPR regimes on 
inventors’ behaviors, and in contrary to the most literature, find that control 
rights (obligation to disclose and option to commercialize) and sharing of 
income between the university and the academic inventors, rather than inven-
tion ownership regime, motivates academic inventors to engage with KT in 
Canada.

Complementing this body of work, Rasmussen and Borch (2010) suggest 
that university capabilities that are anchored in bottom-up initiatives and 
embedded in multiple levels within the university or outside the university 
is more important than top-down policies and university procedures in the 
spin-off creation process. Comparing four venture creation processes lon-
gitudinally in the Norwegian context, they propose three main capabilities: 
opening new paths of action, balancing academic and commercial interest, 
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and integrating new resources. While “opening new paths of action,” which 
is related to acting outside the box, is informal in nature and matters most 
in the initial phase of venture creation, competency in “balancing academic 
and commercial interest” becomes more crucial in launching the business. 
Last, “integrating new resources” becomes crucial merit after launching the 
business.

Furthermore, institutional orientation of the university (either research or 
teaching) matters in the choice of strategic priorities and planning, and drives 
nature and type technology transfer channels (Hewitt-Dundas, Gkypali, and 
Roper 2012; Sengupta and Ray 2017). For example, Hewitt-Dundas, Gkypali, 
and Roper (2012) show that while research-oriented universities are more 
likely to focus on the development and exploitation of IP and maximizing 
the return on research through TTOs, in low research-oriented ones, industry 
involvement is achieved through vocational training ethos. This is in line with 
the findings of Horner et al. (2019), who draw on data from 115 UK universi-
ties and discuss that there is no “one fits all” approach. They demonstrate that 
it is the alignment of strategic priorities and strategic planning with support 
for technology transfer, which is fundamental for the effectiveness of the 
technology. These findings confirm that bigger facilities and better resources 
do not always result in effective university-industry involvement.

Innovation Intermediaries

The second stream of university-related research focuses on the role of inter-
mediary organizations including incubators, TTOs, and technology licensing 
offices in increasing the effectiveness of KT. Serving to the “third mission” 
of universities, these units act as interface between academia and industry. In 
particular, in parallel with the introduction of paradigmatic shifts in the higher 
education field and across the globe, the strategic importance of these units or 
organizations has been recognized well, in particular, in the developed world. 
For example, Perkmann and Schildt (2015) show how the boundary organi-
zation, Structural Genomics Consortium, which was established to create a 
platform that bridge university and industry partners in the pharmaceutical 
industry, resolved the tensions that firms face. This is achieved through the 
implementation of open data initiatives through ensuring the anonymity of 
parties` information to minimizing the risk of adverse use of this information 
by competitors and resolving goal conflicts of different parties (industry and 
university partners).

TTOs are critical boundary organizations or units established within or 
outside the universities, serving as interface between different parts. TTO 
characteristics such as size, the industrial background of staff, scale of TTO 
activities leading to effective technology transfer have been extensively 
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studied (Caldera and Debande 2010; Conti and Gaule 2011; Sengupta and 
Ray 2017; Siegel, Waldman and Link 2003; Van Looy et al. 2011). In their 
study comparing the licensing activities and revenues from licensing in US 
TTOs and European counterparts, Conti and Gaule (2011) demonstrate that 
industry experience of TTO staff matter in negotiating the financial clauses 
of licensing contracts, which result in increases in licensing revenues in US 
TTOs. Caldera and Debande (2010) find that size and experience differ based 
on the type of technology transfer activities. While larger and more experi-
enced TTOs are more likely to generate higher contractual research, these 
characterizations matter less for licensing and creation of spin-offs. In their 
longitudinal study of 404 spin-off from 64 STEM universities in Italy, Fini 
et al. (2011) evidence that the existence of TTO and participation in Italian 
the network of technology transfer (NETVAL) contributes spin-off creation 
rate. Horner et  al. (2019) show that the scale of TTO support determines 
technology transfer effectiveness.

Furthermore, Hewitt-Dundas, Gkypali, and Roper (2012) find that the scale 
and scope of TTOs differ, based on a strategic priority of the universities 
(research or teaching orientation) in the UK context. TTOs in high research-
oriented universities are more likely to engage with licensing contracts and 
academic spin-offs. However, TTOs in low research-oriented universities are 
more likely to respond to the needs of the regional area in providing “profes-
sional teaching, user-driven research and problem-solving with local and 
regional companies” (Hewitt-Dundas, Gkypali, and Roper 2012, 273) and 
have a profound contribution for regional economic development through 
human resources agenda. In sum, it is the alignment of capabilities and strate-
gic priorities of the university and TTO capabilities that matter for effective-
ness rather than governance or characterizations of TTOs, as outlined above.

Last but not least, scholars draw attention to the lack of institutional infra-
structure supporting intermediary organizations in emerging and transition 
economies (Belitski, Aginskaja, and Marozau 2019; Barletta et  al. 2016). 
Belitski, Aginskaja, and Marozau (2019) draw attention to the limited func-
tion of TTOs in their legal and resource ability in transition economies, as 
they do not find any positive relationship between commercialization of uni-
versity research and the existence of TTOs, TTO awareness, and the number 
of contracts signed via a TTO. The situation is similar in the Argentinean 
context. In their study surveying 314 Argentine ICT research groups, Barletta 
et al. (2016) find that lack of intermediary organizations in Argentina leads to 
the disentanglement of university and industry partners. Arque-Castells et al. 
(2016) also claim that TTOs in Portuguese and Spanish contexts are lack of 
commercial orientation vision, which result in insufficiencies in licensing 
revenue, while they are mainly focused on regional development through 
university spin-offs.
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Firm-Linked Drivers of Knowledge Transfer

Firms are inclined to collaborate with universities through consulting ser-
vices, contract research, or informal channels that broaden and enhance 
absorptive capacity and develop innovative capacities (Cattaneo, Meoli, 
and Vismali 2015). Considered the firm-level antecedents of effective KT, 
firm characteristics such as size, age (Yu and Lee 2017), absorptive capac-
ity, and technology openness (Bodas-Freitas, Geuna and Rosi 2013a), firms’ 
R&D commitments (Bishop, D`Este and Neely 2011), prior experience with 
university collaboration, firms’ social capital (Bruneel, D’Este and Salter 
2010), prior experience in collaborative research, trust to partner and breadth 
of interaction (Steinmo and Rasmussen 2018), sectoral differences (Lee and 
Miozzo 2019), exploration and exploitation orientation of firms (Yu and Lee 
2017), among others, determine nature of the interaction between university 
and industry.

First, the characteristics of the firm determine the way that firms interact 
with universities. Bodas-Freitas, Marques, and eSilva (2013b) show that 
larger firms are likely to employ an institutional mode of governance in their 
relations with universities, in which formal relationships are established 
through contracting with the institutional agency, which requires a higher 
degree of bureaucracy, share of resources with other collaborators and contin-
uous commitment of researcher, and are likely to be afforded by larger firms. 
While small firms choose the personal mode of governance that requires 
contracting with an expert to solve a particular problem and grants a higher 
degree of control to the firms (Bodas-Freitas et al., 2013a). Additionally, 
firms having a higher degree of absorptive capacity are likely to benefit from 
basic research, which would be achieved through continuous involvement 
with the researcher, and leads firms to collaborate with universities through 
the institutional mode of governance. Moreover, the technological openness 
of firms is another characterization that renders firms more competent in iden-
tifying key technological and market issues, and less relied on institutional 
university support. Hence, technologically open firms are likely to choose 
personal mode of governance (Bodas-Freitas, Marques, and eSilva 2013b).

Firm age and orientation are other crucial drivers of KE. As firms age, iner-
tia appears as an obstacle to innovative capability. So, older firms may need 
to collaborate with universities to increase innovativeness through acquiring 
tacit knowledge (Yu and Lee 2017). On the other hand, drawing on data from 
542 firms in the manufacturing industry in Korea, Yu and Lee (2017) show 
that exploration-oriented firms are likely to benefit from collaboration with 
research organizations in increasing innovativeness, compared to exploit-
ative-oriented ones. Because firms employing exploration perspective are 
likely to concentrate on research and development (are in search of newness), 
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think outside the box and pursue longer-term benefits of collaborations. 
Linked to this, Cattaneo, Meoli, and Vismali (2015, 410) note that: “affili-
ation with a prestigious university is expected to increase the technological 
capabilities and network opportunities of affiliated firms and to provide more 
dynamic and mobile human capital.” More specifically, Bishop, D’Este, 
and Neely (2011) discuss that explorative and exploitative benefits could be 
reaped from university collaborations based on firm characteristics including 
continuous R&D commitment, as well as geographically closeness to the 
university partner and research quality of university partner. Accordingly, 
proximity to university partners are crucial for firms’ developing “exploit-
ative learning” and “problem-solving” benefits from universities, which is 
referred to as “demand-pull contribution” from universities. Firms, which are 
continuously committed to R&D and collaborated with university partners 
excelling in research are likely to attain the required skills and competency to 
increase their commercial output. This refers to “science push contributions” 
from universities (Bishop, D`Este and Neely 2011).

Considered the sectoral difference in firms’ inclination to KE with uni-
versities, Lee and Miozzo (2019) draw attention to the heterogeneity of 
knowledge-intensive business services (KIBS) firms in their approach to 
university collaborations. According to their evidence, science-based KIBS, 
in particular, highly customized service providers such as firms specializing 
in marketing, recruitment or IP, are more likely to collaborate with universi-
ties, with the purpose of innovation. Because these firms serve as knowledge 
facilitators or intermediaries by sharing their commercial expertise with 
universities. More specifically, scholars provide an example of an IP group, 
which is expert in the commercialization of science in the UK and collaborate 
long term with many universities across the globe, absorb knowledge from 
these universities through benefiting “executive research, legal support and 
corporate finance advice” (Lee and Miozzo 2019, 1644).

Micro-Level Drivers of Knowledge Transfer

The micro aspect of KE among university and industry partners is mainly 
centered on issues including motivations of academics in engaging with the 
industry at the individual level and inventor team compositions at the group 
level. Accordingly, gender (Abreu and Grinevich 2017), seniority, career 
status, publication productivity (Haeussler and Colyvas 2011), departmental 
peer effect (Moog et al. 2015; Tartari, Perkmann and Salter 2014), social cap-
ital (Aldridge and Audretsch 2011), financial incentives (Arque-Castells et al. 
2016), among others, have appeared as vital drivers of KT. More specifically, 
although it is argued that seniority and age bring social capital and experi-
ence in accessing industry partners and achieving higher commercialization 
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outputs (Stephan et al. 2007), this assumption is not pertinent in some works 
(e.g., Haeussler and Colyvas, 2011). Recent debates are on how entrepreneur-
ial competency and proclivity of graduate students and early career scholars 
in commercial engagement result in successful commercial outputs (e.g., 
Bercovitz and Feldman 2008), which requires more interrogation.

Gender and disciplinary differences appear as essential in the way that 
academics interact with industry partners through resources available. The 
difference in gender stems from women’s participation in science rates and 
their positions at the seniority levels that affect the breadth and depth of 
commercial engagement (Abreu and Grinevich 2017). Evidence shows that 
women are likely to engage in commerce through consulting activities, rather 
than establishing a company (Haeussler and Colyvas 2011, Tartari and Salter 
2015). Tartari and Salter (2015) add joint research projects as an important 
channel preferred by women academics. Cardinally, it is the university-driven 
proactive practices such as equality-mandated human resources practices that 
matter in supporting women for industrial involvement (Tartari and Salter 
2015). Additionally, scholars have shown that disciplinary differences also 
matter in the TT process. While academics in social sciences and humanities 
(SSH) are more likely to be more relational and collaborative in responding 
needs of society, focusing on consultancy and contract research, rather than 
other transactional ways of engagement, as documented by Olmos-Penuela, 
Castro-Martinez, and D’Este (2014) in their study covering eighty-three 
research groups from SSH departments in Spain.

Production productivity is another aspect of this process. The underlying 
rationale is that academics who publish more are likely to have greater sources 
such as implications of research that are transferable to industry context and 
reputation that render academics more visible in the eyes of industry partners 
as well (Haeussler and Colyvas 2011). Particular evidence is on positive the 
relationship between publication frequency and number of patents (Grimm 
and Jaenicke 2015; Meyer, 2006). These findings suggest that academic 
works and commercial activities may complement each other (Perkmann 
et al. 2013). Another driver of commercial engagement is peer effect (Moog 
et al. 2015; Tartari, Perkmann, and Salter 2014). In their survey of 1,371 UK 
scientists, Tartari, Perkmann, and Salter (2014, 1200) find that departmental 
peers have a great influence on academics’ decisions in involvement with 
industry. In particular, this peer influence is greater among lower-performing 
junior academics, since the social comparison mechanism allows “individu-
als to derive self-worth by comparing themselves with similar contexts and 
competing with them for professional status and achievement.”

Academic engagement is also driven by the social capital of academics, 
which is mainly measured with linkages to private industry that increase 
the propensity of a scientist to become an entrepreneur (e.g., Aldrich and 
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Audretsch 2011; Colyvas and Powell 2006; Haeussler and Colyvas 2011). 
In particular, in this regard, diversity of inventor teams or research groups, 
such as the composition of teams from multiple institutions (focal university, 
other research institution, and/or industry) matter in the success of commer-
cialization process. Importantly, the presence of prior social ties supporting 
links with external team members positively influences commercial outcomes 
(Bercovitz and Feldman 2011).

Dynamics on Outcomes of Effective Knowledge Transfer

Encroachment of neoliberal ideology across the globe in the 1990s facilitated 
marketization of higher education fields that obliged universities to demon-
strate their economic and societal impact to a greater extent (Fallis, 2004), 
which is achieved through engaged university and effective technology 
transfer from university to industry. Scholars draw attention to the different 
criteria for effective technology transfer (see Bozeman, Rimes, and Youtie 
2015), which are of (a) out the door aspect (if the technology is transferred 
or not), (b) market impact, economic development aspect (commercial suc-
cess, regional and national economic growth), (c) political reward aspect 
(enhancing political support), (d) opportunity cost aspect, (e) scientific and 
technical human capital aspect, as well as (f) public value aspect. Most atten-
tion has been given to the market impact and economic development aspect, 
with a particular focus on effective technology transfer in terms of regional 
or national innovation systems (e.g., Cowan and Zinovyeva 2013), acknowl-
edging its importance in creating a “knowledge-based society,” and gaining 
competitive advantage in a global economy (e.g., Audretsch, Lehmann, 
and Wright 2014). These include, for example, the impact of basic research 
and university-industry involvement on firms’ overall innovativeness (e.g., 
Dornbusch and Neuhausler 2015; Leten, Landoni and van Looy 2014; Yu and 
Lee 2017; Tang et al. 2020), in particular, the introduction of market novelties 
such as product innovation (Hewitt-Dundas et al., 2019; Higon 2016; Toole 
2012), process innovation (Maietta 2016), and creation of original knowledge 
and original patents (Guerzoni et al. 2014), as well as regional development 
and competitiveness (Caree, Malva and Santarelli 2014; Guerrero et al. 2014; 
Lehman and Menter 2016) or national economy (Roessner et al. 2013).

In their study conducted in 5,606 Spanish manufacturing firms, Higon 
(2016) illuminates that combining external and internal research is crucial 
for being a pioneer in the sector. While internal basic research is crucial in 
developing absorptive capacity and gaining relevant competency or benefit-
ing economies of scale or scope that leads to being a pioneer in the market, 
collaboration with universities enhance the propensity of being the pioneer in 
new product developments. Moreover, firms that collaborate with universities 
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in their region are more likely to bring incremental product innovations, 
while collaboration with cross-regional universities producing higher quality 
research is more likely to result in radical innovations, as shown by Tang 
et  al. (2020) in their study drawn from 166 manufacturing firms in China. 
The underlying rationale is that while proximity is related to “commonalities 
in local context and institutional framework,” diverge institutional contexts 
are more likely to be associated with a variety of knowledge networks and a 
greater level of absorptive capacity that result in radical product innovations 
(Tang et al. 2020). Lehman and Menter (2016) use panel data set from 1998 
to 2012 in twenty regions varying in competitiveness and wealth in Germany 
and show the reciprocal relationship between regional wealth, which is mea-
sured by GPA per capita, and university-industry relations as measured by 
the amount of funds provided by the industry. They show that entrepreneurial 
activities, in particular, the creation of new ventures foster regional economic 
developments in an almost three-year time lag, while increases in regional 
wealth impact on the research funds in the next period. Caree, Malva, and 
Santarelli (2014) provide empirical evidence from Italy and show that new 
entrepreneurial ventures that are produced from scientific knowledge contrib-
ute to regional economic growth.

In addition to the market and economic impact of university-industry 
engagement and KT mechanisms, the public value aspect, which is mainly 
pertinent to advancing life standards in the areas of health, education, leisure, 
safety, among others (Bozeman, Rimes, and Youtie 2015) appears as crucial 
impact. Iacobucci and Micozzi (2015), based on 290 academic spin-offs in 
Italy, concluded that although the economic impact of academic spin-offs 
is not observed in Italian provinces, their role in academics in creating and 
enhancing technology clusters is monitored.

CONCLUSION

Based on a critical review on university-industry relations, this book chapter 
provides an overview of studies on university-industry KT channels from 
a multilayered perspective, with a particular focus on macro-, meso-, and 
micro-level drivers of this process as well as outcomes in terms of firms’ 
innovativeness and regional and national economy. Relying on extensive 
literature search, this work contributes to the KE literature by providing an 
updated state of knowledge in the field and piecing together a two-pronged 
aspect of university-industry relations.

This book chapter is limited to multilevel drivers of effective KT from 
university and firm perspective, as well as broader level consequences. The 
scholar work on university-industry relations and KT is vast. Some of the 
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literature focuses on technology transfer metrics and measures, incubators, 
and science parks, and others focus on later phases of particular knowledge 
channels such as spin-off growth, spin-off progeny, internationalization of 
spin-offs, which are excluded from the scope of this work.

The increasing emphasis on university-industry involvement through 
a variety of KT channels has created new research opportunities in some 
key areas. First, the majority of studies on university-industry relations are 
conducted in the United States, United Kingdom, and European contexts. 
However, technology transfer mechanisms in the emerging market contexts, 
whereby known with weak national innovation systems and limited develop-
ment capacity (Arocena and Sutz 2010) fundamentally differ from the devel-
oped world and require more interrogation. As noted by Walsh and Huang 
(2014), there is a need for a more nuanced and institutionally contextualized 
analysis of public researchers’ participation in proprietary science (Walsh 
and Huang 2014).

Second, what remains unknown is the technology transfer in a global 
economy (Audretsch, Lehmann, and Wright 2014; Wright 2014). We have 
a limited understanding of the role of institutional interventions in achiev-
ing university-industry collaborations (except Hong and Su 2013). I would 
suggest more exploration of the role of government, national-level policies, 
programs or the role of other supporting organizations in creating an effec-
tive entrepreneurial ecosystem that enhances the capacity of firms in gaining 
competitive advantage in a global economy, in particular, in emerging mar-
ket contexts. As noted by Audretsch, Lehmann and Wright (2014), “not all 
emerging economies have developed at the same rate . . . while some of them 
entail more established institutional infrastructure in developing entrepre-
neurial capacity than other emerging economies. Hence, studies focusing on 
the cross-comparative understanding of policies and programs supporting or 
hampering KT initiatives from different emerging market contexts would be 
an important step in achieving more effective mechanisms in similar contexts.

Importantly, in addition to top-down policies, bottom-up practices were 
undertaken by academics at the micro-level, as well as intermediary organi-
zations or universities at the meso-level becomes more critical in ensuring 
effective KT in emerging market contexts. These practices may include influ-
encing policies at a broader level through, for example, lobbying with other 
agencies to facilitate interaction among different parts of KT or bringing 
new field-shaping norms, among others. Studies unearthing these bottom-up 
dynamics would be a valuable contribution to the field.

Third, another potential research avenue that I propose would be to unpack 
the multilayered nature of KT mechanisms by revealing the interdependency 
among macro-meso and micro-level determinants of KT. Importantly, cog-
nitive components are mainly related to the cognitive scripts, schemas, and 
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behaviors of individuals (Scott 2008) that may be driven by broader institu-
tional context dynamics including regulative and normative components of 
institutions. In particular, studies linking micro and macro-level dynamics 
through unpacking, for example, how cognitive schemes of academics or 
industrialists in their approach to KT channels differ in different institutional 
contexts would be a valuable contribution.

Furthermore, the interaction between determinants at different levels 
such as regional idiosyncrasies and university-level support mechanisms on 
the KT would provide new insights on the literature placed intersection of 
regional innovation systems and academic collaborations, as noted by schol-
ars (e.g., Fini et al. 2011; Casper 2013). For example, Fini et al. (2011) con-
tend that if significant contributions offered by regional support mechanisms 
in the creation of academic spin-offs, universities’ additional contribution 
might not spur additional spin-off creation in the Italian context. As noted 
by Casper (2013), it is required to consider both internal-university factors 
such as resource endowments and external factors including quality of the 
regional area in a better understanding of effective commercialization out-
puts. Therefore, empirical evidence on the multilevel explanation of effective 
KT mechanisms would be the cardinal contribution.
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INTRODUCTION

The human brain can produce “result” due to innate thinking ability. Is it pos-
sible the machines carry out “thinking ability” realized by the human brain? 
This question is accepted as the major basis behind improving artificial intel-
ligence (AI) technologies. Thinking machines try to reach the level of the 
human brain’s thinking and deciding ability.

Computers are machines developed engineering design together with the 
combination of the software engineering products such as semiconductors, 
operating systems, processors, internal and external data recording systems 
memories, etc., and hardware engineering parts such as glass and frame, 
display equipment, keyboard, mouse, connecting cables, etc. Computers as 
machines can calculate, either can imitate human speeches and behaviors; 
thereby, the difference from the human is the thinking ability. The computer 
processor process the required data from the entered data according to the 
process content loaded in the program. The data is processed following the 
codes defined in the algorithm, and computers are provided to perform the 
intended functions.

The basis of computer engineering is based on Alan Turing’s article 
“Computing Machine and Intelligence.” Turing practiced a test about imita-
tion game, known as the “Turing Test” (Koyuncu 2015). The question is 
whether machines should think. If the machine replies to the test questions 
as a human participant and convinces the examiner, then we should say the 
machine should think. Thereby, AI is considered as conditionally required 
data input into the machine.
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The robots used in many fields in the economy today are computer-
equipped, human-looking machines. In the past two decades, the applica-
tion of the internet and digital technologies makes it possible to collect and 
availability of big data including images for economic agents. This allowed 
utilizing the application of creative digital technologies on big data analysis 
such as machine learning (ML) algorithms. Prediction task of ML for the 
future that infers from the past experiences, improvements in artificial neural 
networks (ANNs), and deep learning (DL) techniques makes possible further 
solutions for complicated problems in business and economic sectors. These 
technologies are considered as part of the AI. Thereby, AI technologies’ func-
tions are becoming a requirement for big data processing and improvements 
in competitive power at sectors in the economy.

AI technologies have advanced rapidly over the past several years. 
Application of AI makes fundamental change and development in different 
economic activities such as productivity, competing for power, employment, 
and economic growth. As machines display ever-more sophisticated cogni-
tive capabilities, generate new efficiencies, and yield cost savings substan-
tially, these development occur through profound impact developments in 
technology and innovations.

On the other hand, AI is a more common term, dealing with more generic 
problems of developing a system to imitate the computational, processing, 
and analytic power of the human mind. It is an umbrella that encompasses 
other fields such as image processing, sound recognition, neural networks 
(NN), and much more. ML and DL are also part of this umbrella and are 
subsets of AI.

Despite such developments to process the given data through learning and 
predicting human capacity has superiority compared to the machines in terms 
of solving a complicated problem. For example, compared to the human 
brain, AI-containing machines lack adaptivity in terms of learning new and 
undefined processes. Besides, the computers are also unable to process exist-
ing knowledge that it serves for other undefined purposes.

The purposes of this study first give adequate detailed explanations to 
the researchers, about AI technologies, second inform applications of these 
technologies into the sectors, impacts on the world trade and economy due 
to significant impact on economic activities, and within the framework of 
growth theories, develop a model to examine the relationship between AI 
and economic growth. Then, effects on employment, wages, and future 
professions.

The rest of the study is organized as follows. In the second section, AI, ML, 
DL, ANNs are analyzed, respectively; section 3 presents the application of 
AI in economic sectors, the global trade, the world economy, effects on pro-
ductivity, and examine AI as a production factor, the effects on employment, 
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wages and the future professions supposed to be created by AI technologies. 
In the last section, the concluding remarks are reviewed.

ARTIFICIAL INTELLIGENCE: MACHINE LEARNING, 
DEEP LEARNING, ARTIFICIAL NEURAL NETWORKS

Intelligence should be defined as being able to understand the relations 
between feelings and objects, having thinking ability, analyze the complex 
problems, solving the problem, collect the proper data, learn and solve it, 
then reach a result and apply. AI, as the name suggests, could be interpreted 
as setting up a model and applying it by imitating human talent and behaviors 
into the machines. The major purpose of AI is to generate machines that could 
be possible to realize works that require human intelligence, thereby, main-
taining a system that provides the needs which require natural intelligence 
(Yılmaz 2019, 1–5; Egor 2018).

While AI is such technology that works similar to human behavior, ML 
algorithms analyze and search the problems more effectively via detailed big 
data. ML is one of the most influential and powerful technologies in today’s 
world that uses data and answers to discover the rules behind a problem.

AI (the 1950s) as a broader concept comprises some other major technolo-
gies such as ML (1980s), DL (2010s), and NN, ML is a subset of AI, and 
DL is a subset of ML. Mentioned technologies, relationships between them, 
and the impact on AIs functioning the process is examined in detail below 
sections.

Artificial intelligence

AI is defined as the abilities which belong to human that are analyzed and 
provided by machines such as think, reasoning, perceiving objective reali-
ties, investigate and derive the result. Accordingly, the basis and operating 
functions such as thinking, acting, and problem-solving abilities of AI func-
tion are similar to that realized by the human brain. But the human brain has 
additional functions realized simultaneously as sensation, control the internal 
organs, emotions, actions.

Through AI applications, each cognitive activity could be exercised by 
artificial systems with higher success levels. Once a machine by learning 
complete the tasks that depended upon a series of defined rules then solve 
problems called AI. AI is neither a human mind exerciser nor has public 
psychology machine program.

AI-based machines execute either general tasks or could perform some 
specific tasks within a limited sophistication. AI technologies are used to 
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predict a certain task and when this type of prediction is automated, more 
accurate results should be reached on that specified decision task compare 
to human performed decision tasks (Say 2019, 83; Taddy 2018; Yiğit 2011; 
Banger 2018, 37; Agrawal et  al. 2019, 8). AI as general-purpose technol-
ogy trained and perform to solve a defined subject in a specified area. That 
it has the ability of learning and preparing solution across multiple domains 
(Andersen 2018).

Some certain indications of AI given at Yılmaz’ study of 2019 (Yılmaz 
2019, 5–7, 13) as such;

	 i.	 Learning and understanding via experience
	ii.	 Gaining experience with learning through repetition
	iii.	 While imitating the human brain use algorithmic thinking
	iv.	 Quick and succeeded adaptation to surprising conditions
	 v.	 Subtracting a meaning from complicated and opposite messages
	vi.	 Understand and use of knowledge
	vii.	 Having the ability to think, guess, decide, and judge
	viii.	Cope with particular conditions
	ix.	 Easier transfer of knowledge between machines
	 x.	 Same reactions against the same problem
	xi.	 Practical reporting and documenting of saved knowledge

Autonomous robots should be indicated as one of the most common 
application forms of AI which is developed learning by themselves through 
the implications of AI technologies. They’re not acting throughout the order 
of what they learned rather first learning then thinking and deciding for the 
proper way of acting. The robots collaborate with both of the other robots and 
the responsible people at the same working place (Apilioğulları 2018, 24–25).

Machine Learning and Methods

ML is empowered computer systems and a subset field of AI that has been 
learning ability from experiences as a general-purpose technology. The defi-
nition of ML is given as the study of computer algorithms that allow com-
puter programs to automatically improve through experience, and designed to 
be applied to datasets, mainly focus on prediction, classification, and group-
ing tasks (Iriondo 2019, Athey 2018).1

ML system developed for first, recognizing and learning from past experi-
ences then maintaining algorithms that making predictions for the future pos-
sible new events. Algorithms change and update the output as the new inputs 
are entered. ML techniques facilitating with big data loaded algorithms use 
for the realization of AI. Big data analysis allows rising learning ability of 
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machines without programming throughout algorithms about the processed 
information. ML predicts defined tasks by using computers to reach reliable 
decision and result. After related data and variables entered into the computer 
about determined problem, algorithms predict the proper solutions. In ML 
computer;

	 i.	 first, learn the features of an event by experiencing, sampling, finding, 
seeing, or instruction

	ii.	 then decide and
	iii.	 produce a proper solution for similar events that not meet previously.

The realization of the learning is provided by the correlation between the 
sample inputs and the outputs to reveal the knowledge of the data. The major 
objective of the learning process is to find and apply the most convenient vari-
ables as the input. To do this, the learning methods of ML algorithms require 
to improve. For example, for an adaptive speed control system in autono-
mous cars, the required prospective inputs should be the legal speed limit, 
traffic conditions, speeds of nearby vehicles, weather and road conditions, 
etc. Internet search engines’ operating systems process via ML techniques as 
well. Missing words of any searching activity correct by the ML algorithms 
system itself without any programming. Given the necessary inputs, we could 
expect to get the most convenient output with the application of the cruise 
control system in cars. Thereby, for the desired output finding facilitation of 
optimum inputs plays a major role in the ML methods. When the algorithmic 
solutions resulted in undesired, it could be possible to change the way of 
the learning process of algorithms. Thereby, as the decision-making process 
altered, the mistakes related to the decision should be eased and reached more 
proper decisions and solutions. This kind of correction practice could be suf-
ficed by giving the differences of the object compared to other objects. For 
the proper decision, key elements of the systems are the input values. The 
ML process works also through “visual learner algorithms” that produce the 
expected output by using proper inputs. To realize this, we need to instruct 
each input which output is supposed to produce. This instruction process is 
comprised of technical operation that is repeated thousands of times until to 
clarify what we search as the desired output (Banger 2018, 38, Yılmaz 2019, 
42–45, Bilgin 2018, 13–14, Elmas 2018, 95–96, Yiğit 2011, 14).

Learning types of ML explaining (Yılmaz 2019, 43) as,

	 i.	 Programming: works with ordered statements for achieving the 
requirements,

	 ii.	 Memorizing: rewarding and achieved proper result or otherwise giving a 
penalty after the decision,
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	iii.	 Statistical: defining the proper relations statically against reaction for the 
decision,

	iv.	 Sampling: generalizing the system through counseling,
	 v.	 New knowledge: without consultancy modeling, the system supposed to 

learn by itself

In an ML model, it would need to perform additional steps, such as 
already-mentioned extraction of the features of given data. For example, if 
we use an ML model and use a car as an input, it’s required that first of all 
need to program the unique features of a car (shape, size, windows, wheels, 
etc.) into the algorithm.

While the methods of ML explaining as supervised, unsupervised, semi-
supervised, and reinforcement learnings, major steps of ML assignment real-
ization given at the same study (Bilgin 2018, 14–15) as below;

	 i.	 To get a better learning experience from ML, collecting “the big raw 
data” related to the previous periods from various sources such as data-
bases, websites, etc.,

	 ii.	 Preparing the data,
	iii.	 Training a model: for creating the model choosing the appropriate algo-

rithm and for representing the data it is choosing process of the appropri-
ate model,

	iv.	 Evaluating the model by testing the model developed at the previous 
stage and registering the test results,

	 v.	 Improving the performance through bigger data collections and pretreat-
ment of the data for creating the model.

Deep Learning

DL is a technique for realizing the ML, and it’s a subset of ML that has devel-
oped in the early past decade. The word “deep” refers to the layer numbers 
that have a lot, and DL works with the use of algorithms. DL algorithms are 
facilitated in a similar way to the human brain functions and imitate it. It’s 
a kind of ML that algorithm is shaped as NN. For instance, ANNs a kind of 
algorithms that try to imitate the way of human brain decision-taking process. 
DL algorithms are more developed compared to ML that they realize the data 
automatically for the classification of prediction models. Between two neuron 
networks, through common warning messages, simultaneous activation of 
neurons occurs.

DL process depends upon the models that are inspired by neurons simple 
but multilayered and large NN. In such a proceeding structure, DL learn-
ing is updating itself realized through analyzed big data that provided to the 
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algorithm as an input (Taddy 2018, 6, Elmas 2018, 98). A variety of data 
make algorithms learn and produce a proper solution. Deep neural network 
(DNN) model since having a multilayer structure and billions of parameters, 
by using a high number of variables is realizing the image identification of the 
object by combining a lot of information such as the shape of the image, color, 
design, environment. After taking the data, it’s learning how to solve the prob-
lem. Later, it prepares and gives proper solutions faster for similar conditions.

DNN’s basic steps of image processing designated by Elmas (2018, 150) 
as;

	 i.	 Education: train with the labeled images of thousands of different people 
for classification of DL networks

	ii.	 Entry: shows a picture for recognition to pre-trained network
	iii.	 Input layer: at this layer preserves simple shapes such as edges that are 

very relevant to the picture, the rest is discarded
	iv.	 Inter (hidden) layers: at these layers preserves more complicated shapes 

such as hand, arm, foot, head; the rest is discarded
	 v.	 Output layer: at this layer are available very complicated shapes that can 

be identified as different people
	vi.	 Exist: according to its training, the network makes the most likely predic-

tion about what the object is

In DL, the machine will ensure that a convenient output is available even 
if it encounters a different input than the previous one. An implication that 
could be realized as the border in an ANN that explains whether the message 
will be passed or ended. Therefore, ANNs learn by adjusting the weights of 
neurons, after that new connections reinforced and unused nerve track dies. 
The features revealed from DL that the algorithm could be the peculiarities 
sometimes we had recognized, and sometimes not recognized.

Unfavorable network fluctuations reflect the success of fails of decision-
making mechanism. Whereas loss functions bigger; it explains that the net-
work does not work well. Otherwise, networks make small errors. Actually, 
ANN is trained by adjusting the weights and biases of each neuron to realize 
a smaller loss function.

In the case of a DL model, it would recognize all the unique characteristics 
of a car by itself and make correct predictions. Thereby, DL models don’t 
need the feature extraction process differently from ML.

Artificial Neural Networks

ANNs make an effort to imitate through modeling biological neurons in the 
human brain. A human brain incorporates billions of neurons and makes an 
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effort to imitate through modeling biological neurons in the human brain. 
A human brain incorporates billions of neurons and trillions of connections 
between them.

Biological neurons function as an interconnected set of nerve cells or 
as information-processing parts of the human brain. Neurons in the brain 
can change the nature and with the connections to other neurons respond 
to the events that occur through senses. The neurons are nerve cells con-
nected with links between brain cells and other organs and muscles of the 
human body that each link has its own numerical weight. Interacting neural 
cells estimated 60 million in the human brain. Learning functions do per-
form through repeated actions of neurons’ weights. Thereby, the brain can 
learn. The strength of connections between neurons determines the power 
of problem-solving computations. ANNs are collections of nodes that are 
interconnected—inspired by the huge network of neurons as in the human 
brain. ANNs are considered as one of the most known applicable ways of 
the existing ML techniques that enable a computer to learn from the observa-
tional data such as speech, image, and video data. ANNs try to maintain the 
computer to gain the ability of recognition and prediction by learning, and 
consist of excessively interconnected processors, that is, known as neurons. 
Compared to biological neurons and the brain they have both fewer con-
nections and smaller in terms of number. Knowledge is taken by the sense 
organs and sent to the central neural system in which the signal allocates 
the knowledge to the related organs after interpretation and produces reac-
tion signals. ANNs consist of cells that are structurally similar to biological 
cells  and those cells by working simultaneously realize complicated pro-
ceedings that imitate and model these biological neural systems. Artificial 
neurons are simple compared to biological neurons but imitate four basic 
functions of the biological neurons: inputs, weighted parameters, calculation 
activity, and exit functions. Similar to the human neural system, they have 
a structure of ability to treat and interpret the distributed data. They form 
plurality of aggregation numerous processing elements. Nodes settle like 
layers in the network. Knowledge spreads from the first layer to the follow-
ing ones. Signs at the last layer are network exits. In the case of feedback or 
repeated networks, at least one node has a return connection (Yılmaz 2019, 
61–62, 64; Elmas 2018, 51, Negnevitsky 2005, 166; Coppin 2004, 293, 
Taddy 2018, 5).

Basic patterns of NN facilitate fast training and computation. The model 
has linear combinations of inputs that are passed through nonlinear activation 
functions called nodes or, about the human brain, neurons. A linear function 
give that multiple layers of an NN are equivalent to one function. But nonlin-
ear functions are introduced to make the network carry out a nearly complex 
function. Proper working requirements of an ANN explained in Negnevitsky’ 
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2005 (Negnevitsky 2005, 167–168, 212), and (Yiğit 2011, 19, 22–24) studies 
are as follows:

First of all, the number of neurons required to be activated, and way of 
connection to be settled;

	 i.	 between neurons to form a network. Each neuron’ has weighted links 
connected with the other neurons through signals,

	 ii.	 As the second step, we require to choose the most convenient algorithm,
	iii.	 Then, train the NN by initiating and updating the weights of the network 

from training sets.

ANNs consist of a collection of artificial neurons that have connections 
that allow signals to be transmitted between neurons. The receiving neuron 
further sends signals to all the other neurons forward after processing. The 
network during training also adjusts itself to improve future predictions 
(Negnevitsky 2005, 167–168, 212, Yiğit 2011, 19, 22–24).

An ANN can only learn how to solve a new problem by analyzing old 
samples of the same problem that it learned with old knowledge. Learning is 
the basic integrated part of the ANNs. ANNs are apparatus that learn by itself 
without any requirement of an algorithm (Elmas 2018).

ANNs designed as tandem multilayers consist of multilayers with hundreds 
of perceptions-neurons in each layer. The output of each layer is input for the 
following layer.

The first ranking layer is the input layer and the last layer is called the out-
put layer. Except for the first layer, each layer consists of a series of neural 
cell. Each cell in the layer takes each signal that comes from the previous lay-
ers as an input. The first layer consists of a series of numbers that act as code to 
explain the output by determining the detailed specifications. First, the number 
contained in each neural cell multiply with its weighted share at the layer, and 
second, some of the multiplications belong to all cells in the layer taken. Then 
this sum is sent to the following hidden layer as the output of the layer.

A set of circle nodes that is called a “layer” has different weighted sums 
of the same inputs. A weighted combination of inputs in each layer transfers 
to the following layer in the network as output. The weights of the inputs in 
layers are updated during network training. To solve the complex problems, 
nodes in the layers are used (Taddy 2018, 8–10).

The weights are modified to bring the network input/output behavior into 
a certain compatible line order. Each neuron computes its function according 
to a given input and numerical weights. The weight of a neuron either defines 
the strength of NN or realizes the learning situation through repeated adjust-
ments. In the multiplier network, there is more than one weight for each 
input, and these are contributing to multiple outputs (Say 2019, 99–100).
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Functions of multilayer perception with two layers should be explained as 
the following;

	 i.	 Input layer: accept input signals and distribute to all neurons in the 
hidden layer, and rarely contain computable neurons, thereby, doesn’t 
process inputs. When the input signal exceeds a certain level, a chemical 
reaction happens in a neuron and sends the signal—the output to connect 
the other neuron.

	ii.	 Hidden layers: reveal the peculiarity of neurons that represent by the 
weight of the neurons, and determine the desired output by the layer 
itself. Both continuous and discontinuous functions of the input signals 
can be represented in two hidden layers.

	iii.	 Output layer: gets output signals from the hidden layer and prepares the 
output of the entire NN (Coppin 2004, 293, 299–302, Negnevitsky 2005, 
175–176).

Learning is an integral part of ANN and is defined as the observation for 
persistent renewals or concluding attainments of education activities. Rules 
of learning activities could be given under three headlines: supervised-active 
learning, unsupervised (self-organized) learning, and reinforcement learning;

	 i.	 In active learning, NN learns with an external supervisor by preparing a 
training set for the network.

	ii.	 In self-organized learning, first, NNs take different input patterns and dis-
cover several features, then learn to classify and decomposing the inputs. 
This way of learning is similar to the neuro-biological organization of the 
human brain.

	iii.	 Reinforcement learning (Elmas 2019, 51, Negnevitsky 2005, 176–201).

While computers store the knowledge at a specified section, ANNs spread 
it into the cells in the network and are stored in the cells. The network decides 
and chooses the best output among the inputs. Features of the problem are 
determined by using digital data. Then by learning the problem and realizing 
the ML, ANNs are able to take a reliable decision against similar situations. 
The problem learning ability of ANNs improves by using selected convenient 
samples. After learning the problem, ANNs can produce meaningful output 
even if there is missing data.

The NN’s training process works as follows:

	 i.	 get a serial of possible inputs,
	 ii.	 calculate the respective outputs by learning which output is supposed to 

produce for any input,

 EBSCOhost - printed on 2/12/2023 5:29 PM via . All use subject to https://www.ebsco.com/terms-of-use



175Artificial Intelligence Technologies

	iii.	 calculate the performance: by giving a large number of input-output data 
into the network,

	iv.	 pass the errors to the previous layer to adjust its parameters (and repeat 
for every layer in the network),

	 v.	 repeat for every series of possible inputs until the performance will get 
good enough,

	vi.	 after completion of the learning process, quite likely expect correct solu-
tions for not only the inputs calculated but also the other inputs previ-
ously not seen ever.

Since all ANNs’ have neurons, connections, and transfer functions, there 
have been similarities among different architectures, structures, or neuron 
networks. Thereby, the facilitation of ANNs allows finding solutions against 
the conditions not experienced before through making calculations with 
numerical data and learning the problem by using samples given to the sys-
tem (Yılmaz 2019, 65–68, Elmas 2018, 29, 34, 73, Say 2019, 101–102).

Additional hidden layers between the input and output layers are called 
as DNNs; they can solve more properly detailed and complex nonlinear 
connections.

Artificial Intelligence Applications

As the financial and commercial implications of AI are developing at the 
world level, some specific initiatives and researches are arising at the world 
level. For example, a recent collaboration between major information and 
retail service companies such as Google, DeepMind, Microsoft, IBM, 
Facebook, and Amazon comprises an “Artificial Intelligence Partnership” 
on behalf of mankind and society. The major aim of this initiative is to serve 
the public for awareness and improving the understanding of what is AI and 
search for the best implications of AI technologies. On the other hand, Stuart 
Russell, a computer science professor at California University, predicts that 
the machines’ abilities and efficiencies supposed exceeded to the level of 
humans (Schwab 2019, 170–171).

One of the major reasons for AI applications arise due to the complemen-
tary effect between decision task and prediction tasks. Without any decision, 
even a prediction taken just as timely and correctly has no value itself in 
terms of creating a net return from economic activities. Thereby, applying AI, 
economic agents should benefit from the right combination of prediction and 
decision tasks. Because of correct predictions and decisions with the applica-
tion of automated machines, it reduces uncertainty compared to humans and 
increases relative returns to machines versus labor. Data scientists and AI 
professionals are more involved in the decision-making process as they are 
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the ones leading the process of change within the organization. AI applica-
tions by facilitating ANNs mostly used such sectors as financial affairs, engi-
neering, medical science. There are also some others as recognition of voice, 
handwriting, fingerprint, plaque, electrical sign, and weather broadcasting, 
autonomous vehicle control, diagnosis, analysis, and interpretations in bio-
medical and medical fields, flying simulation and automated pilot applica-
tions, automated road track, according to the road conditions driving analysis, 
evaluating of credit applications and customer analysis, signal and image pro-
cessing, target selecting, production process control, duration analysis, qual-
ity control, robotics, word recognition, and language translation, image and 
data confrontation, and telecommunication applications, retina scanning and 
face match (Agrawal et al. 2019; Yılmaz 2019, 65–66; Elmas, 2018, 38–39).

These days, DNNs are effectively implemented in image, video, and 
language processing and content improvements. For instance, it’s possible 
sweeping the images from noisy platforms, crystallize, and enlarging the 
pictures without altering the original images. Within the context of image 
processing activities, it is possible to determine the speed and direction of 
video objects. Through voice and object recognition processes, face and any 
place recognition (Elmas 2018, 152, 153). In Softtech’s 2019 report, further 
details on image processing technologies are explained as biometric and face 
recognition, sensitivity analysis, behavior observation, object realization, 
recognition from appearance, security, and video follow-up (Softect 2019, 
41–43).

Application areas of ML and ANNs as a practical form of ML can be sum-
marized as below:

	 i.	 robots, sensors, production process control, quality control, assembly line 
monitoring, elevator control systems;

	ii.	 financial transactions: credit controls and risk assessments, stock mar-
kets—algorithmic transactions (fuzzy expert systems);

	iii.	 health services—cancer detection, heart-attack-related problems, diagno-
sis, surgery, visualization;

	iv.	 analyze of drug side effects, etc.;
	 v.	 prepare personnel marketing plans and solutions by understanding and 

learning human behaviors for individualistic consumer demands, private 
product suggestions, and stock analysis;

	vi.	 avoid fraudulent perceptions—determine legal and illegal transactions;
	vii.	 suggestions on online marketing and sale operations;
	viii.	internet search engines;
	ix.	 automated translations—natural language processing;
	 x.	 self-driving cars to manage control—autonomous cars;
	xi.	 weather forecasting;
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	xii.	 face, picture-image, speech-voice recognition;
	xiii.	aviation and space engineering;
	xiv.	military science;
	xv.	 chemical engineering;
	xvi.	environmental and nuclear sciences;
	xvii.	 protecting data security;
	xviii.	 prevent from faultily personnel decisions;
	xix.	other sectors: trade, manufacturing, agriculture (crop yield analysis), 

telecommunication, electronics, insurance, education, electricity, trans-
portation, human resource vocational evaluations, etc. (Yiğit 2011, 
35–61; Bilgin 2018, 31–34; Agrawal et al. 2018).

Achieved positive contributions originated from the implications of AI 
technologies are indicated in the White House report on the aggregate pro-
ductivity growth, changes in the skills demanded by the job market, includ-
ing greater demand for higher-level technical skills. According to the report, 
while the major achievements of past automation were being productivity 
gains, current automation applications have the same. The real subject should 
be how to eliminate the weakness of the technological improvement toward 
low- and middle-income groups in the society and unemployment conditions. 
Therefore, policy implications supposed to provide AI’s economic returns 
shared equally at beneficial of all society in order to get sustainable income 
level (White House Report 2016).

HOW IS AI RESHAPING THE GLOBAL TRADE 
AND THE WORLD ECONOMY, AND HOW AI 

IS PLACED AS A PRODUCTION FACTOR

How is AI Reshaping the Global Trade 
and the World Economy?

Major developments improve the contribution of AI technologies to eco-
nomic activities. Fast improvements in computing power and capacity. 
Graphics processing units (GPUs) today reached 40–80 times faster power 
compared to the fastest GPUs available in 2013. Cloud computing sys-
tems enable lower costs for computing and storage services. Within this 
context, international data availability that feeding the algorithms needed 
to produce new aspects estimated to reach one trillion gigabytes by 2025. 
DL techniques and large-scale NN increase the accuracy of prediction and 
classification. In addition, faster increased digitization due to Covid-19 
pandemic in the years of 2020 and expectedly in 2021 is supposed to raise 
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the job automation process that robots replace workers facilitated by AI 
technologies.

As it is estimated, AI-related activities could add to the world gross domes-
tic production (GDP) as much as $15.7 trillion, and $13 trillion by 2030, as 
it’s estimated by ranking at the World Economic Forum (WEF) study and 
according to the Mc Kinsey Discussion Paper. This should drive as it is 
expressed at WEF paper, by the contribution of 40% in productivity, and 60% 
in consumption (McKinsey 2018).

While herein in this study AI is considered as a significant driver of global 
trade and economic growth, a detailed analysis could be seen also at a recent 
study with respect to the AI technologies and firms, economic growth, market 
structure, sectoral differences, and organizational considerations within firms 
(Aghion et al. 2017).

AI impacts on sectors and the sector’s most convenient AI applicable areas 
and major innovative impacts of AI onto the related sectors are stated below. 
Healthcare, diagnosis, early identification of various diseases, accurate and 
detailed imaging diagnosis (radiology, pathology), automotive: autono-
mous and semi-autonomous driving, engine monitoring and predictability, 
autonomous driving. Financial services: personalized financial choices, 
crypto currencies, attainable transactions. Retail: personalized consumer 
goods, predictable customer preferences, stock and marketing management. 
Technology: communication and entertainment marketing new searches, 
archiving, customized content improvements, personalized. Manufacturing: 
close control on production process, better management of value chain, 
flexible production on customer desire. Energy timely grid control and infra-
structure maintenance, exact measurement of production and consumption 
values. Transport and logistic: improving autonomous vehicles, efficient traf-
fic operations and security regulations both in and inter-city transport network 
security (Pricewaterhouse Coopers, 2017).

AI and Productivity Increases

With the AI use, some of the inadequacies in the traditional economy can be 
eliminated. To increase efficiency in the economy, AI contributes to fulfill 
the market participants’ requirements such as data availability and analysis, 
reduction of market search discrepancies, find reliable partners (Milgrom and 
Tadelis 2018).

AI contributes to economic growth, through increasing productivity, better 
management of production units, and expansion of trade opportunities through 
digital platforms (Globalization Partners 2020, 8–9). Within this context, herein 
an enhanced analysis gives first AI components and second explains AI GDP 
growth contribution of different features of AI applications. As the general 
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interpretation, AI technologies are constituted by skilled human, algorithms, 
ML, DL, and ANNs. Comprising of principal components of AI factor change 
aim and plan of the business activities. While first two variable of AI factor 
skilled human and algorithms are used generally at any AI implementation, 
adopting other components, ML, DL, ANNs vary with the requirements of sec-
toral activities. In case of AI growth, contribution to the GDP could be explained 
via contributions of three different below quite detailed reviewed activities: 
productivity increases, management improvement, and trade expansion.

Productivity Increases

AI is already applicable to different sectors and can have a significant impact 
in areas such as marketing and sales, supply chains, and trade, manufactur-
ing, health, education, etc. The size of this contribution varies with the coun-
tries that have had some specific factors such as innovation capacity, human 
capital sources, availability of information technologies, data capacity, and 
internet users’ share in total population.

As the AI technologies automate repetitive tasks via displacement and 
replacement effects, it reduces labor cost and ensures an increase in pro-
ductivity. AI system also provides accurate and efficient predictions both of 
smart manufacturing and effective use of capacities. As a result, AI increases 
productivity growth that should allow to raise economic growth and opportu-
nities for international trade as well.

According to McKinsey’s The State of AI in 2020 Survey that responses 
taken from 1.151 AI adopted firms and organizations at different sectors 
and regions in the world in 2019, AI adopted and use ratio given as ranging 
from 15% to 24% within specified business functions at highest five sectors 
of “product and/or service developments, service operations, marketing and 
sales, risk modeling and analytics, and manufacturing.” Within the ratio of 
the same business sectors, revenue increases due to adoption of AI raised by 
ranging from least 5% up to higher 10%.

Management Improvement

AI contributes better management possibilities through centrally controlled 
system between different production units those are far away from each other. 
With the AI applications, also warehouses, logistic, marketing, sales activities 
should be managed better.

Trade Expansion Effect

Automating trade operations by facilitating AI technologies contribute 
to widen their operations internationally. AI-created translation facilities 
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enhance communication, negotiation, and cooperation that positively contrib-
ute to trade expansion. AI systems can also respond to predict the changes in 
demand structure, country-specific market conditions, then adapt the produc-
tion process at real time. Thereby, save redundant labor and inventory costs.

AI as a Production Factor

Once realized as a certain rise in productivity, economic growth, and national 
income  will be the result of adopting AI technologies. This case indicates; 
in terms of economic growth theory, AI suppose to function as a production 
factor. For empirically support to this assumption required more reliable data 
in longer range of time. Thereby, it should be the subject of growth research 
studies in the future.

When we consider AI technologies through labor automation and innova-
tion, it contributes to cost saving, and productivity growth which has acceler-
ated and intensified the natural forces of market competition. First, adopting 
AI technologies create both labor augmenting capabilities and human capital 
replacement effect as machines take over certain jobs, resulting in a rise in 
labor productivity. Second, while automation saves labor-wage costs, preven-
tative maintenance on machines and equipment takes longer time of durabil-
ity of the physical capital-fixed assets.

As a result, while factor endowment intensity at production function 
changes on behalf of technology factor (AI), it changes the expense of 
labor and capital factors. That is, AI technologies create substitution effect, 
and then realize factor augmenting effect onto the other production factors, 
capital, and labor as well. This also contributes to an additional productiv-
ity improvement in the economic sectors. The augmenting effect generates 
a new situation on the production structure in which factor endowment of 
production process change on behalf of technology that is AI. Thereafter, AI 
becomes a production factor.

The contribution of variables in this equation change accordingly to 
the adaptation ratio of AI technologies into the production process. As in 
Cockburn et al. 2018 (12–15, 23), policy implications that encourage compe-
tition, data sharing, and openness are likely to be an important determinant 
of economic growth through not only job displacement and create new tasks 
but also reduced marginal R&D search cost by substituting skilled personnel 
toward fixed cost investment application in AI technologies.

If it’s assumed that using ratio of AI at a variety of business activities 
raised against to the other production factors capital and labor, factor endow-
ment could be changed on behalf of AI factor. Since, AI creates additional 
productivity in related industry, possible to gain competitive power, rise 
market share and market value of the firm. Adopting AI as a production factor 
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requires improved proper algorithms to meet the needs of industry’ current 
and new applications planned in the future.

How AI Technologies Effect Employment 
Structure and Wages

A recent study of WEF gives some data about AI technologies’ job creation 
and GDP contributions. The study expresses that the technology created mil-
lions of jobs and now comprised 10% of US GDP. According to the article, 
at Price Water House (PWC)’s Annual Global CEO Survey, 63% of CEOs 
believe AI will have a larger impact than the internet (World Economic 
Forum 2020).

AI technologies are supposed to create more new jobs than it automates. 
By 2025, while AI-related technologies will create ninety-seven million new 
jobs, such as data analysts, AI, ML specialists, IoT specialists, software and 
applications, and developers, eighty-five million jobs as accounting, book-
keeping, and payroll clerks, administrative and executive secretaries, etc. 
should decrease. While low digital skills requiring activities and repetitive 
jobs decline, there will be a rise in nonrepetitive activities and jobs that 
require high digital skills by 2030. Thereby, such shifts in employment struc-
ture change the wage incomes on behalf of the latter group of works as well 
(McKinsey Discussion Paper 2018, 6, 7).

AI and Future Professions

Whereas inventions, as it is explained in the endogenous economic growth 
theory, created by the human brain throughout R&D and innovation process 
knowledge are considered as a production factor that contributes to the eco-
nomic growth attempts (Kurtoğlu 2010, 2016a; 2016b), facilitating of human 
brain-imitated AI technologies spreading to every sector of the economic 
and social affairs. Thereby, AI is considering an innovation like electricity, 
the internet, and others. Then the discussions are going on how it affects the 
workforce and employment level in the economies. How employees will 
adjust to new working conditions in which industrial robots and digital tech-
nologies such as AI display some of the workforces and create new tasks? 
AI, automation, and robots in industries and effects on growth, labor share, 
wages, and productivity-related issues are discussed and analyzed in some of 
the recent studies of Acemoğlu and Restrepo 2016–2019. Within the frame-
work of the task-based model (Acemoğlu and Restrepo 2016), and market 
forces ensured stability in economic growth, the direction of technological 
change explained with the impact of relative factor prices. For instance, 
the cheaper long-run rental rate of capital relative to wages indicated an 
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accelerating effect for automation. Thereby, different technological changes 
should have a different impact on production factors, that is, capital and labor. 
The authors search how AI-related automation effects production and work-
ing conditions. They reach the result  that use of AI creates new tasks and 
new  skill requirements  for labour. Thereby, labour could be employed more 
productive and possibly achieving some more gains in terms of economical 
and social aspects (Acemoğlu and Restrepo 2018, 2019a).

Beyond these, effects of AI, automation, and digital technologies on eco-
nomic sectors, including replacement and reinstatement of labor, emerging 
of new professions through creating new tasks, and way of doing business 
activities  in each sector is supposed to change in next decades, Herein, in 
this section, several “future professions” creating by AI implications that 
indicated in a recent report dealing in Stillman’s search (Inc., 2017) are 
given as data detective, data processing promoter, ethical sourcing officer, 
AI business development manager, master of edge computing, walker/talker, 
fitness commitment counsellor, AI-assisted health care technician, cybercity 
analyst, genomic portfolio director, man-machine teaming manager, financial 
wellness coach, digital tailor, chief trust officer, quantum machine-learning 
analyst, virtual store assistant, personal data broker, personal memory man-
ager, augmented-reality journey builder, highway controller, genetic diversity 
officer (Stillman, 2017).

CONCLUSION

Economic agents and governments are seen as realizing the impacts of AI 
technologies on the skill level of the workforce, structural change in profes-
sions, and the way of doing business soon. The digital transformation allows 
widening the use of smart machines and AI in the next three decades. While 
only a minority of jobs supposed to be affected and would be disappeared, 
the majority of jobs and tasks should remain and would need humans to work 
together with the contribution of one of the AI technologies that analyze big 
data. It is predicted that the improvement of digitalization was supposed to 
hire adequate qualified human and create “New Collar” workforce. “New 
Collar” jobs should necessitate not only adaptation to the new technologies, 
software applications but also work together with the smart machines such as 
robots contained with the AI technologies. While AI is supposed to require 
interdisciplinary searchers, it should combine different subjects on studies of 
economics, big data analysis, and ML technologies; using these technologies 
allow us to reach more accurate results on specified decision tasks compared 
to the human workforce providing tasks. Autonomous robots should be indi-
cated as one of the most common application forms of AI which is developed 
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learning by themselves through the implications of AI technologies. They’re 
by ranking: learn,  think, and decide for the most convenient solution. The 
robots collaborate with the other robots and the responsible process managers.

AI technologies and robots operated by these technologies will change 
the way of doing business and is expected to open new business areas and 
professions. Cloud computing platforms as part of digital transformation, 
for instance, providing both hardware and big data and adapting these facili-
ties to the ML techniques provide solutions for users of the platforms. ML 
techniques with the correlation between the most convenient sample inputs 
and the outputs reveal the knowledge of the data. To realize the process, first 
learning, then thinking, and deciding for achieving the proper way of acting.

DL working process as part of the AI technologies functionalize through 
the models consisted of multilayered neurons and large NN. In such a pro-
ceeding structure, DL algorithm updates itself by utilizing the big data pro-
vided as an input.

The network consisted of ANNs that build up as  the more developed 
technique of AI applications, during training stages, adjusts itself to improve 
future predictions. An ANN can only learn by itself without any requirement 
of an algorithm  on how to solve an unknown situation not familiar previ-
ously by analyzing old samples of the same problem. Thereby, learning is the 
basic integrated part of the ANNs.

By the contribution of achieving faster developments in computer capaci-
ties, availability of big data, and DL techniques, remarkable gains should be 
expected at the global output and trade volume by advancing the use of AI 
technologies. The process as a result of changing factor endowment on behalf 
of technology, AI substitute labor with displacement and replacement effects 
and become a production factor. Future professions supposed to be created 
via AI technologies are ever-increasing and expected to continue to verify 
the next decades.

NOTE

1.	 See Athey 2018 for Broader Predictions About the Impact of Machine Learning 
on Economics.
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