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I. Research background and justification of

the topic

The role of innovation and emerging technologies are
becoming increasingly important in shaping geopolitics and the
balance of power in the world. In a knowledge-based economy,
innovation and human capital are essential resources for
interstate competition. This change in the economic system has
led to a relative decline in the importance of traditional factors
such as military power, gross national product, population,
energy, land, and natural resources, and an increase in the
importance of factors such as technological development,
educational standards, and the flexibility of institutional
arrangements. The networked world system has presented new
geopolitical  challenges, including nationalization and
weaponization of technology, regional fragmentation, and
erosion of interconnection, which can lead to higher tensions for
a globalised world. In the light of changing circumstances,
geopolitical narratives should follow a suitable approach in

analysing the changing nature of international relations.



The main research question of the thesis evolves around
what the effects of emerging technological innovations are on
the economy and our societies, and how this shapes
international relations and geopolitics. The dissertation also
examines what are some subsequent trends that affect Hungary
specifically, and the Central European region more broadly.

The dissertation is based on three previously published
articles of the author, that analyse the significance of emerging
technologies from a geopolitical viewpoint, each covering a
distinct topic within the broader scheme of geopolitics and
innovation, applying different methodological approaches.

The thesis contributes to the existing body of research as
it (1) explores a contemporary topic that will gain increasing
attention in the coming years, and as of today is still relatively
under-researched; (2) provides a synthesising framework on
relevant theories and concepts from classical to modern
geopolitics, that can support further research in the area; (3)
performs analysis related to Hungary and the wider Central
European region on the topic of emerging technologies and

geopolitics; (4) utilises a novel research method within the



social sciences, by applying a natural language processing

(NLP) algorithm in one of the articles.

Research questions and hypotheses of the
individual articles:

Article 1 examines China's growth prospects and
competitiveness in the shift in production technologies, known
as the Fourth Industrial Revolution or Industry 4.0. The main
research question is whether China can emerge as the main
global beneficiary of the transformation of production
technologies in Industry 4.0. The analysis also weighs identified
factors working in favour of or against the competitiveness of
the Chinese high-tech sector.

(RQ1): Can China emerge as the main global
beneficiary of the transformation of production technologies in
the Industry 4.0?

(RQ2): How can we define the changing geopolitical

context of the Fourth Industrial Revolution?



Article 2 examines the use of strategic narratives in
disinformation campaigns targeting the Visegrad Group (V4).
The hypotheses for the analysis were, that among
disinformation news pieces targeted at the Visegrad countries,
it would be possible to identify recurring topics. Also, that based
on these key topics prevailing narratives and meta-narratives of
disinformation campaigns targeted at the V4 region could be
established.

H1: Among disinformation news pieces targeted at the
Visegrad countries, it would be possible to identify recurring
topics.

H2: If so, such recurring narratives could be structured
into a coherent system that portrays an underlying logic or

world view.

Article 3 discusses the potential impact of artificial
intelligence (Al) solutions as a general-purpose technology
(GPT) on the competitiveness of countries and their likely
impact on the labour market. The article also examines the
challenges and opportunities in terms of economic

competitiveness for a small, open, middle-income economy



such as Hungary, and provides a comparative analysis on
Hungary’s and Estonia’s digital transition.

(RQ1): Will the AI transformation lead to a more
equitable distribution of wealth, or will it extrapolate economic
inequalities between and within countries?

(RQ2): What is the disruptive potential of Al solutions

on the labour market?



I1. Methodology

Article 1: Case study approach based on
secondary data analysis and literature review

Article 1 assesses China’s current position and prospects
for growth in the so called Fourth Industrial Revolution. The
article presents an overview on the definitions and main driving
megatrends of the Fourth Industrial Revolution, and models
some of the possible socioeconomic implications that are
already impacting or could potentially impact the country in the
future.

China’s current economic situation and growth
prospects are analysed based on publicly available statistical
data regarding relevant socio-economic indicators, such as per
capita GDP and GDP growth, rate of poverty, industrial output
and productivity, levels of debt, economic structure,
expenditure on research and development.

The ratio of China’s share in the global revenue pool
comparing to its share of global GDP is used as an indicator to
evaluate innovation performance in different sectors of the

economy. The study compares this ratio in four industrial

10



sectors based on their relation to innovation: (1) customer-

focused, (2) efficiency-driven, (3) engineering-based and (4)

science-based industries, and measures China’s success in each

of these dimensions.

China’s capability to create breakthrough innovation in

different industrial sectors is then examined by gathering and

analysing data and information on the science and technology

ecosystem:

L.

1l.

iil.

the evolution of science and technology
programmes implemented in the country,

the current state of scientific research and
development infrastructure,

financial landscape (the role of venture capital and

state financed programs) and commercialisation.

Finally, potential factors delaying the global breakthrough of

the Chinese high-tech sector are identified.

Article 2: Quantitative discourse analysis and
relationship mapping

11



Article 2 uses quantitative discourse analysis (DA) on
disinformation messages to uncover strategic narratives that
were spread by pro-Kremlin sources in the V4 region as a part
of cyber-warfare activities. The research analysed close to 1000
individual news pieces containing disinformation, which
originally appeared in one of the V4 languages in a 5-year time
period. The collection included 458 Czech, 285 Polish, 160
Hungarian and 40 Slovak language articles that appeared
between January of 2015 and November of 2020.

A natural language processing (NLP) algorithm has
been used to analyse the textual data and extract information on
recurring topics. The NLP algorithm was programmed to return
the individual frequency of mentions of recurring topics and
their relationship structure, based on co-mentions. This exercise
was performed, both on an overall V4 and an individual country
level, repeating the process on all four datasets.

The categories included people, countries, locations,
concepts, organisations, events, and ideologies. The frequency
of recurring themes within the articles has then been assessed,
and their relative frequency compared among the four data sets

to uncover consistent tendencies, as well as outliers in the data.

12



The the relationship structure of recurring themes based on co-
mentions has been mapped to represent the findings visually.
Finally, the study employed the strategic narratives
framework to make sense of the data and detect constructed
identity claims and positions on specific issues that sought to
shape the perceptions and actions of domestic and international
audiences. Based on the strategic narratives framework and the
quantitative analysis, the research exposed individual storylines
and overarching meta-narratives that were present in the four

datasets.

Article 3: Comparative analysis based on
secondary data and literature review

Article 3 examines the geoeconomic impacts of existing
and widely used second-wave artificial intelligence (Al)
solutions, with particular emphasis to its aspects affecting
economic development and income inequality. The research
uses deductive reasoning based on macroeconomic concepts
fundamental to digital technologies, such as innovators’ rents
(Korinek & Sitglitz, 2021; 2019), winner-takes-all markets
(Brynjolfsson et al., 2018; Brynjolfsson & McAfee, 2014),

13



economics of superstars (Rosen, 1981), non-rivalry (Romer,
1986), network effects and path dependencies.

After defining theoretical models that serves as
framework for the analysis, the study examines the distribution
of the benefits from the use of Al technologies and investigates
market dynamics, comparing the position of technological
centres and peripheries.

Based on the perspective of moving from the global to
the local, the macro-level analysis is followed by an analysis of
the country-level effects of the use of Al, with special emphasis
on national economic limits to the redistribution of returns,
emergence of oligopolistic market structures, dynamics that
reinforce and diverge from the effects of globalisation, and
expected labour market trends.

The article presents a comparative analysis on Hungary
and Estonia regarding the digital preparedness of social and
economic systems. Data from the Digital Economy and Society
Index (DESI, 2021) is used for analysis to compare digital
development in the areas of (1) human capital, (2) internet
access, (3) digital technology integration and (4) digital public

services.
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Labour market trends are analysed based on the SBTC-
theory and the ALM-hypothesis, by applying them to the
characteristics of the Hungarian labour market, reflecting on the
European centre-periphery geographic relationship in the

division of labour.
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I11. Findings of the dissertation

The dissertation examines what the effects of emerging
technological innovations are on the economy and our societies,
and how this shapes international relations and geopolitics, with
a particular focus on Hungary and the Central European region.
The study finds that there is a need to adapt geopolitical
narratives to reflect a world system that is moving away from
the traditional model of exclusive state actors exercising power,
and is characterised by global interconnectedness and the
advancement of technology.

The thesis analysed specific findings on subtopics
related to the broader scheme of geopolitics and innovation,

described in three individual articles:

Article 1 discusses the fourth industrial revolution and its
impact on China:
e The technological shift of the Industry 4.0 is accompanied
by a set of broader socioeconomic, geopolitical and
demographic developments, which are crucial in

determining whether China can position itself successfully
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to come out as one of the global winners (if not the winner)
of the technological transformation.

On most measures examined, the research finds that China
is already in the frontline of the global technological
innovation scene, in terms of human, infrastructural and
financial resources invested into creating breakthrough
innovation.

The study concludes that while Chinese companies are
already world leaders in consumer-focused sectors, there is
a lag in science and engineering-based industries.

The evidence indicates that if China does not experience
systemic disruptions and can continue to support innovation
at current pace, tackle challenges in regulatory processes,
intellectual property protection, and most importantly
human resource development, Chinese firms could become
world leaders in high-tech sectors the near future.

The most significant factors delaying the global success of
the Chinese high-tech sector include: (1) the time
component of high-tech scientific developments; (2) issues
of the regulatory environment; (3) the local advantage of

domestic companies; (4) network characteristics of the
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knowledge-based economy; and (5) the acquisition of social

technologies of innovation.

Article 2 argues that the projection of strategic
narratives through disinformation campaigns is an
important geopolitical tool in the global competition for
power:

In the current media environment of growing information
disorder and social media being primary sources of news,
the spread of disinformation is becoming increasingly easy
and cost-effective.

Disinformation and deception can influence people to
accept and share content that is based on emotions rather
than facts.

5 key meta-narratives were detected in all four Visegrad
countries, feeding into a coherent system of beliefs, such as
the envisioned collapse of the European Union and the
establishment of a system of Neo-Atlantism that would

divide the continent.



Due to its strategic importance, the Visegrad Group should
expect to become a target of disinformation campaigns

aimed at manipulating public opinion.

Article 3 examines the impact of artificial intelligence (AI)

on wealth distribution and economic developmental patterns

between and within countries:

While technological progress can lead to Pareto
improvements at the global level, the use and diffusion of
Al can have different impacts on different economic actors
and countries.

Al's operating logic allows for the emergence and
persistence of winner-take-all market dynamics that benefit
larger players, which can contribute to growing inequalities.
Hungary faces a difficult competitive environment due to its
size, economic weight, semi-peripheral location, and
medium level of development.

Hungary has untapped potential in integrating digital
competences more strongly into education curricula and

lifelong learning to increase economic productivity.

19



e Hungary should exploit the high-quality digital data assets
generated in certain public administrations, which could

serve as input for domestically developed Al solutions.

Overall, the individual studies have revealed that there is a
need to adapt geopolitical narratives to reflect a world system
that is moving away from the traditional model of exclusive
state actors exercising power, and is characterised by global
interconnectedness and the advancement of technology. The
emergence of subnational and supranational, non-state and non-
political actors has changed the composition and functioning of
international society, leading to a shift from identity-based and
predominantly political approaches to an increasing emphasis
on economic considerations.

While a contemporary understanding of geopolitics builds
on the increased role of non-state actors and the emergence of
networks and virtual spaces, it also recognises that traditional
geopolitical factors such as resource distribution, national
interests, and geographic location remain important

considerations in understanding the world’s balance of power.
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