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Preface

In an era initially characterized by the Great Moderation, economic discourse
primarily centered around competitiveness. However, following the 2008 global
crisis, the notion of resilience has taken center stage. The disruptighobal

value chains during the Covi® pandemic underscored the critical importance
of resilience and adaptability. The pandemic highlighted that security concerns
often supersede considerations of profit maximization or competitiveness.

Events suchsathe war in Ukraine and the unfolding E¥#tst decoupling have
pushed us further away from the traditional economic concept of globalization.
Moreover, the energy crisis triggered by the war adds another layer of
complexity, making it even more challengito address the pressing issues of
climate change and achieve sustainable development.

This volume, "Insights for the Green and Digital Transition," captures the
evolving dynamics of our economic landscape and offers diverse perspectives
on navigatinghe intersections of green and digital transitions, resilience, and
the changing paradigms of global economic relations.

Szegd, 202.

The Editor
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Analyzing the modelsof consumer acceptance of technology from
the perspective of preparedness for autonomous vehicles

Tam8s WUJzha8bzal cB8Z dPIrt- SnBepMaMji kK1 - s Lukovics

In our study, we review the framework of questionnaire research methods suitable for
andyzing the consumer acceptance of vehicle industry innovations, more specifically, of
autonomous vehicles. Our aim is to identify the most widely used research models and examine
which variables affect consumer acceptance ofdmlfng technologies to thgreatest extent.

The various modified versions of the TAM and UTAUT models are the most commonly used
models to address the topic in the literature. Both models are characterized by the attempt to
predict a consumer 6s b e heagificities ofa technotogyeDudto on b a s
the difficulties of prior testing of setfriving technologies, it is worth reviewing these methods
from the aspect of how suitable they are for capturing the consumer acceptance of this
technology and through what adagibn measures. We do not aim to question the validity of
researching the topic by questionnaire surveys, but we find it important to emphasize the
significance of cautious adaptation. In the present paper, we intend to provide a
methodological basis forufure research related to autonomous technology by revising the
TAM and UTAUT methods.

Keywords: autonomous vehicles, consumer acceptance, TAM, UTAUT

1. Introduction

Autonomous vehicles (AV) as a disruptive innovation will transform our daily lives

in various ways. Whether it is a sedfiving car, taxi, means of public transport, means

of goods transport, lashile delivery robot, or drone (Lukovics et al., 2018), an
autonomous vehicle entails several potential benefits, from reducing harmful
emissions ad the number of parking places through defining more predictable
departure and arrival times to the opportunities gained by spending less time driving.
Nevertheless, a prerequisite of exploiting these opportunities is the consumer
acceptance of autonomaieshnology and thereby its actual use (Cochen et al., 2020).

It is especially important since the development level of the technology is at a much
more advanced stage than its social acceptance. This is reflected in the fact that there
are already severaities in the world where, even though on a testing basis, self
driving vehicles already travel the roads without a control of safety drivers,
performing all the dynamic functions of driving completely autonomously (Cochen et
al., 2018). On the other hanthere is no full social acceptance yet as many worry
about how safe the use of AVs will be, who will be held legally responsible for an
occasional accident, and what additional economic, societal, and ethical challenges
the spread of AVs entails (Lukogieet al., 2023). Consequently, it is particularly
important to explore the consumer acceptance of AVs, more specifically, its barriers
(KPMG, 2018). Therefore, in our study, we overview the empirical methods which
are specifically intended to examine thensumer acceptance of new technologies.
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They mostly rely on logistic regression, and, in addition, we create latent variables
from the variables based on modelling structured equations by using least squares
method, while explaining the correlation betwéeh e s e v ar iThukdviess ( Ko v &
2022). Furthermore, we analyze the results obtained with the help of the presented
research methodologies in the Hungarian and international literature in terms of the
consumer acceptance of vehicle industry innovations.

In our study, first we present the evolution of the most widely used research
models in the investigation of technology acceptance, the Technology Acceptance
Model (TAM) and Unified Theory of Acceptance and Use of Technology (UTAUT)
in particular. We studyhow these models (and the variables they apply) can be
adapted for an efficient analysis of autonomous technologies.

2. Prediction of consumer behavior

The pioneers of behavioral economics revealed that factors other than what is defined
in rationality & interpreted by neoclassical economics also influence consumers in
their decisioamaking processes (Zutiukovics, 2023). These can be defined in
various ways and can be internal factors characterizing an individual or specified
aspects related to the gett of a studied behavior. Methodologies for examining the
adaptation of behaviors can be found among the instruments of psychology. The
majority of research methodologies used for analyzing the consumer acceptance of
new technologies can be traced baxcthe Theory of Reasoned Action (TRA) created

by Fishbein and Ajzen (1975) (Kesi&gukk, 2017). The authors point out that the
adaptation of a given form of behavior can be derived from the Behavioral Intention
characterizing individuals. It is directlyfacted by Attitude, which is a state of mental
alertness and helps consumers simplify complex situations of decision making
(Hofmeister, 2014), as well as by Subjective Norm, which refers to the combined
ef fect of an i ndi vi duwarbndnentaliandtsecralnfactors v al u e
affecting them (Liu et al., 2019). Going further, Ajzen (1991) argues that behavioral
intention cannot be an exclusive factor which influences actual behavior. Therefore,
he includes an additional variable, Perceived BemakiGontrol in the previously
presented model, thereby creating the Theory of Planned Behavior (TPB). It relies on
Banduradosefi®9ctcarySdheory, whi cudgemenpal yzi n
shows to what extent they consider themselves capalalegtare the competences
required to exercise a studied form of behavior (Kaye et al., 2020).

In the last decades of the 20th century, several technological innovations
occurred, such as the advancement of information technology, which not only
fundamentdl changed the way of performing standard activities, but their rapid
spread necessitated the development of research methodologies which specifically
enable analyzing the consumer acceptance of these technologies. In Section 3, we
provide an overview ohiese methodologies, in each case addressing how and to what
extent they can be adapted to investigating the consumer acceptance of autonomous
technology.
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3. Technology Acceptance Model (TAM)

Based on the TRA and TPB models, Davis (1989) created thevéirsion of the
Technology Acceptance Model (TAM), in which we can identify the constructions
presented in the earlier models, i.e. the actual use of a new technology can be derived
from behavioral intention, which is influenced by attitude. It is a ng\rithe TAM

1 model (cf. Figure 1) that it defines the two variables influencing attitude, namely,
Perceived Usefulness and Perceived Ease of Use. The former shows to what extent
it makes an individual 6s dai | ynquestibne easi
while the latter refers to how burdensome they consider the actual use and learning
how to use it (Xu et al., 2018). On the one hand, this model can be easily adapted to
self-driving technology since perceived usefulness (it facilitates arvindd u al 0 s
mobility) and ease of use can be both well interpreted, but, on the other hand, it
provides a rather narrow interpretation of potential influencing factors. The
identification of more complex influences is carried out only later, in the TAM 2
andTAM 3 models.

Figure 1.TAM 1 model

Attitude ]—[ I?Chm-lf oral H Behavior ]
intention

Perceived

usefulness

External variable

Perceived ease of

Source:Davis (1989)

The TAM 2 model (cf. Figure 2) was elaborated by Venkatesh and Davis
(2000), in which they defined the factors influencing perceived usefulness. They
claim that subjective norm, already featuredhe TRA and TPB models, has a
direct effect on behavioral intention, but it also influences perceived usefulness
(Raue et al., 2019). This effect is moderated by Experience and Voluntariness.
Moreover, it also affects perceived usefulness indirectly titommage with its
direct influencing effect. As the TAM models were typically used for examining the
acceptance of new technologies in a work environment, they incorporated variables
which were specifically targeted at this purpose in the model (Csizn2(il®).

These are Job Relevance, i.e. to what extent it is compatible with other work
processes; Output, i.e. whether it actually leads to a better result; and Result
Demonstrability, i.e. how the advantage generated by the use of the new technology

can becaptured. As this model primarily focuses on the technologies applied in a

work environment, it is relatively difficult to adapt it to autonomous vehicles
(especially in terms of factors such as
Demonstrabilityad).
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Figure 2.TAM 2 model
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In the TAM 3 model (cf. Figure 3), Venkatesh and Bala (2008) included in
total four behavioral anchors and two additional correction factors in the model to
explain the perceived ease of use. The ligdtavioral anchor is Technological Self
efficacy, which shows that even though an individual is aware of their own abilities,
there is no sufficient information about how difficult the use of a certain new
technology will actually be (Strauch et al., 2018he second anchor is Perceived
External Control, which indicates the influencing power of workplace pressure and
the support given there. The third anchor is Technological Anxiety, which analyzes
an individual 6s opennes gfourtbis theePhlayfulnessh nol o
of the technology, which refers to how enjoyable it is to use the technology. The
correction factors are Perceived Enjoyment and Objective Usability (Stephenson et
al., 2020). On the one hand, this model can be better adaptadtdnomous
technology as it examines a sufficient number of factors the majority of which can
be interpreted in terms of this technology, but, on the other hand, the above
mentioned factors (AJob Relevanceo, i Ou
shouldstill be left out of the model. By contrast, the new independent variables
featured in TAM3 contribute to a more complex understanding of the consumer
acceptance of autonomous technologies.
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Figure 3.TAM 3 model
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4. Practical application of technology acceptance models in investigating the
consumer acceptance of vehicle industry innovations

Technology acceptance models have been used to examine the consumer acceptance
of both selfdriving vehicles and other vehicle indusimlpovations in several cases.
At the same time, it is to be noted that the majority of these studies used the adaptation
of the theoretical framework of the models with the inclusion of additional variables.
We present some examples in the following sectio

Studying the consumer acceptance of advanced driver assistance systems,
Kaye et al. (2022) showed that perceived usefulness and perceived ease of use are
both positive predictors of behavioral intention. Examining the public acceptance of
connected vekles, Acharya and Mekker (2022) pointed out that besides physical
Safety, Data Protection and Data Security both positively influence behavioral
intention. When analyzing the consumer acceptance efiseihg, Tan et al. (2022)
highlighted the importancaf Pleasure, Anxiety, and previous Knowledge in terms of
behavioral intention. J8szber ®nrivinget al
vehicles for touristic purposes, which also necessitates consumer acceptance.
Therefore, they created theiwn model named TAMAT relying on the basis of TAM.
Their results indicate that application for a touristic purpose and openness to unusual
environmental elements have a positive effect on behavioral intention, while
adherence to traditional solutions hagegative effect on it. Examining the consumer
acceptance of electric vehicles, Wang et al. (2022) pointed out that Trust and Social
Influence have a positive effect, while Perceived Threat has a negative effect on
behavioral intention. In investigating eéhconsumer acceptance of autonomous
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vehicles, Koul and Eydgahi (2018) found that the number of years spent driving and

age both have a negative effect on behayv
consumer acceptance of electric and-dglfing vehides and mobility as a service in

a system. He managed to show that the importance of Environmental Protection,
Openness to innovation, Perceived Enjoyment, and Objective Usability are all
significant influencers of behavioral intention.

5. Unified Theory d Acceptance and Use of Technology (UTAUT)

By synthesizing the previously known technology acceptance models, Venkatesh et
al. (2003) created the Unified Theory of Acceptance and Use of Technology
(UTAUT) (cf. Figure 4). They accept that behavioral intemtilirectly affects actual

use, but instead of a specific analysis of attitude, they define the factors influencing
behavioral intention. These are Performance Expectancy, which is the overall
advantages resulting from the use of the studied technologyo(Nit al., 2014);

Effort Expectancy, i.e. the ease to learn how to use the technology (Guest et al., 2018);
Social Influence, i.e. the assessment of the technology by those whose opinion has an
effect on an i ndi viAalraghinadns202] and Failitatimgs ( Ka p
Conditions, i.e. the external factors that facilitate the adaptation of the technology
(Slade et al., 2015). The real novelty of the model is that its authors define moderator
variables which moderate the effect of the independentahblas influencing
behavioral intention and actual use. These include Age, Gender, Experience gained
by using similar technologies in the past, and Voluntariness (Venkatesh et al., 2016).
This model is even more apparent to be adapted to the acceptantenafnaous

technol ogy compared to TAM 3 since fAperf
of the new form of mobility, whil e neffo
the technology. fASocial influenceef can be
this technology will trigger. Finally, @af

of external conditions required for the adaptation of the technology.

Figure 4.UTAUT Model
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Venkatesh et al. (2012) creatbe UTAUT 2 model (cf. Figure 5) to study the
acceptanceof new technologies for private use. They incorporate three additional
variables in the previous UTAUT model. Hedonic Motivation tests the effect of
convenience experienced during the use of a nelanddogy and its enjoyment on
behavioral intention (KumaéBervell, 2016). The examination of Prigalue
Perception is necessary because consumers must pay the costs of technology use on
their own (Foroughi et al., 2023). Habit shows the effect of pattevsioped during
the use of similar technologies in the past on behavioral intention and actual use. The
authors eliminated one of the previously defined moderator variables, voluntariness,
from the model as in the case of technologies for private uskplaoe pressure is not
relevant, since the consumer makes the decision individually (Assaker et al., 2020).
Among the above described models, this one is clearly the most suitable for a complex
exploration of the acceptance of autonomous technologiedditom to the adaptation
of the independent variables featured in the UTAUT model, the new included variables

can also be easily interpreted in the cc
motivationdo refers to thesexpwhikatiibhabht
to what extent an individual 6s previous
acceptance.v&inal pgrcéprioceo is evident

detail to be added is that it is practical to analyzeréimting costs instead of (besides)
purchase.

Figure 5.UTAUT 2 model
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Source:Venkatesh et al. (2012)

6. Practical application of the UTAUT in investigating the consumer acceptance
of vehicle industry innovations

It is not surprising that UTAUT modelsave been used in studying the consumer
acceptance of vehicle industry innovations in several cases. Similarly to the TAM
models, a common feature of these studies is that the original model is extended with
additional variables related to the technolagguestion.

Analyzing the consumer acceptance of -geling vehicles, Adnan et al.
(2018) found that ethical and legal issues have a significant effect on behavioral
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intention. Studying the consumer acceptance ofdseling vehicles, Foroughi et al.
(2023) assume the lack of price sensitivity. They claim that Hdseling vehicles are

able to live up to the expectations attached to them, consumers will be willing to pay for
the additional charge of the technology. They also point out that compatitaiin
already used technologies, trust, and image all influence behavioral intention.
Examining consumer s 6 wvdiivind velmctes) eeickt ettalo pur c
(2018) found that besides the variable they included in the model, which is openness t
innovation, only performance expectancy, effort expectancy, and social influence have
an effect on behavioral intention from the original UTAUT model. Madigan et al7201
studied the consumer acceptance of autonomous vehicles. Their results indicate th
performance expectancy, effort expectancy, and social influence have the greatest effect
on behavioral intention. Osswald et al. (2012) set up the Car Technology Acceptance
Model (CTAM) using the framework of UTAUT. They omit all the moderator variables
featured in the original model and include new independent variables influencing
behavioral intention, namely, anxiety, sefficacy, safety, and attitude towards new
technologies. Analyzing the consumer acceptance efigeifig vehicles, Garidis et al
(2020) show the negative effect of losing the pleasure of driving on behavioral intention.
When examining the consumer acceptance ofdsigling buses, Cai et al. (2023) point

out that performance expectancy, effort expectancy, social influence, awed pri
collectively shape trust, which has a direct positive effect on behavioral intention.
Goldbach et al. (2022) also investigated the consumer acceptancedofvgglf buses.

They revealed that besides performance expectancy and effort expectan@andrust
experience gained during the use of traditional public transport have a great effect on
behavioral intention. Korkmaz et al. (2022) reached similar conclusions in examining
the consumer acceptance of autonomous means of public transport, demoni&ating
effect of experience gained during the use of traditional public transport on behavioral
intention. Studying the consumer acceptance of autonomous means of public transport,
Nordhoff et al. (2021) found that the compatibility with currently used mades
mobility has the greatest effect on behavioral intention. Investigating the public
acceptance of driver state monitoring systems, Smyth et al. (2021) showed that
performance expectancy, effort expectancy, social influence, and attitude all have a
positive effect on behavioral intention. Finally, analyzing the consumer acceptance of
advanced driver assistance systems, Cho et al. (2017) verified the influencing effect of
trust, safety, and anxiety in terms of behavioral intention.

7. Discussion

It is a conmon feature in the results of the presented studies that they verify the usability
of the applied methodology for capturing the consumer acceptance of autonomous
vehicles. It is true for both the TAM and UTAUT models, moreover, that the obtained
results ae often in line with the research results which do not specifically use the
framework of the two presented models. Kenesei et al. (2022) created their own PLS
SEM model in the analysis of consumer trust and risk related tdrseifg vehicles.

They poinéd out that trust towards regulatory institutions has no influence on the other
variables included in the model, while trust towards manufacturers has a positive effect
on data protection related to privacy, and, in addition, trust towards performarece has
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positive influence on risk towards performance. In examining the acceptance of self
driving means of public transport, Launonen et al. (2021) showed that no failure of the
autonomous system can be tolerated by consumers, and that trust and safety are of
particular importance. Piegon et al. (2021) also highlight that performance expectancy,
effort expectancy, safety, and vehicle characteristics are the most important regarding
the consumer acceptance of ski/ing means of public transport. Shi et al0Z2)

reached a similar conclusion, drawing attention to the role of trust in the acceptance of
autonomous vehicles. Also using their own model, Xiao and Gouillas (2022) identified
the group of consumers who are the most willing to use autonomous vetachedy,

those who already use innovative solutions in their daily lives, such as electric and
hybrid vehicles, or have solar panels installed in their homes, which corresponds with
the earlier defined openness to innovation. Finally, Zou et al. (2022)ati@wion to

the negative effect of nausea due to travelling by car regarding the consumer acceptance
of seltdriving vehicles.

8. Conclusions

In this study, we have reviewed the research frameworks primarily arrived at via
guestionnaire surveys, whicheamost commonly used in investigating the consumer
acceptance of autonomous vehicles. We agree that although these methodologies can
be used to capture the topic, we still need to consider some methodological limitations.
In both the Hungarian and interiwatal literature, authors rely strictly on the dependent

and independent variables defined in the original TAM and UTAUT models in the rarest

of cases (Keszey, 2020). Instead, they include other, frequently similar variables in the
models, ortheyoccasian | y el i mi nate variabl eesal,from t|
2022). The most commonly added variables regarding the consumer acceptance of
vehicle industry innovations are knowledge, level of information, trust, social influence,
policy, selfefficacy, ecological impacts, openness to innovations, compatibility,
perceived threat, and perceived safety (Billakegvoldsen, 2021; Nordhoff et al.,
2019). Duboz et al. (2022) identified three main topics in terms of the consumer
acceptance of autonomous \@bs: perceptions, expectations, and concerns.

It can be considered a further limitation that the procedures used for analysis
can be perfectly applied in examining, for instance, satisfaction and loyalty, where the
respondents already have experience alimel subject of study. Nevertheless, the
number of those who have rdié experience not only about selfiving vehicles, but
also about the use of advanced driver assistance systems or other vehicle industry
innovations is scarce (Lukovics et al., 8D1

Based on this, we have concluded that although a traditional questionnaire
survey is suitable to study the consumer acceptance of autonomous vehicles, it needs to
be completed to provide a deeper understanding. First of all, the respondents must be
provided with the experience of traveling in a aiiifving vehicle during the study, thus
we suggest the application of experimental practices. Second, completing it with the use
of cognitive neuroscience instruments, through empirical procedures, wedsniltyi
emotions such as anxiety, excitement, or overall emotional engagement, which have
been proven to influence consumer acceptance (Lukovics et al., 2023). Third, it can also
be useful to adapt research methods which are specifically suited to shstyneo
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preferences related to products still under development, such as the different versions
of conjoint analysis (Ujh8zi, 2023).
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Some global implications of China's new energy policy initiative:
Lessms and conclusions

Chen Rurong

The "East Data West Computing” project was launched in February 2022 to alleviate the current
imbalance of energy distribution in China and to promote the development of a green digital
economy. It is designed to improveittesal energy layout in China, using the abundant renewable
energy available in the West to supply electricity for existing and planned data processing and
analyzingcentersand other higktech businesses in the East. The nature of the paper is impact
analysis based on qualitative and quantitative research methods. The paper's first objective is to
quantify the probable impact of the initiative on China's energy balance in general, the electricity
market in particular, its expected effects on Chinese ernmggrts, and its global implications.
The second objective is éamalyzethe expected impact of the new initiative on the international
competitiveness of China's hitgch industries and the structugtimizationin the eastern digital
industry using awo-way fixed effects model as well as its global implications. Based on the
analysisgeneralizedand instructive conclusions are drawn, first, on the role of renewables in the
regional distribution of electricity and the green transition, and, secontheosignificance of the
supply and price of electricity in the competitiveness oftagh industries. It is assumed that the
project would promote the development of green digital industries across tlmé&astst regions.

At first glance, the papersia Chinese case study focusing on global effects and
implications, exploring the relationship between electricity production and consumption and how
the hightech industries give a chance to arrive at scientifically novel or new conclusions.

Keywords: @Qina, "East Data West Computing”, tm@y fixed effects model, electricity, higich
industries, Green Digital Economy Transformation.

1. Introduction

With the esc@olwai omgaifnRusameéd Ukr ai ne, Oi
rapidlyiohn atheéi destruction of gas pipel:i
chall enging. China has pursued the princi
adverse effects of energy crises on dome
been a amst greinfeirgy consumer , wi t h coal 8
consumption, mainly in the form of power
effects, coal burning has been causing
environment. Ther eaf oprrei,ordhtiyn at aiseka ri nmB dtemei t
to realign the energy structure and pr omc

The East Data and West Computing Project includes sending data generated
by various industries in Eastern China to daatesin Western China for processing,
computing, and storing. In February 2022, the state agreed to construct ten national
data center clusters and start the construction of national computing hub nodes. The
East Data and West Computing Project has officistlirted with this announcement.

It is necessary to provide a large amount of power support for extensive data
processing. This project is based on the abundance of power resources in the western
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region, including wind and hydropower. Unlike the origir@bject, 'Western
Electricity to the East,' this project provides direct access to electricity in the western
regions, and it saves transportation costs from west to east. Ultimately, this will ease
tensions between power consumption and generation astern region, drive the
economic development of the western region, and facilitate the coordination of
regional development effor{tsmail et al., 2023).

The present paper has two goals: first, it aims to discuss the current energy
production and consyption structures in China to determine how the changing
energy structure affects the development of the digital economy. Second, it examines
the relationship between China's energy structure and itgddpghindustries to help
the global transition to deaner energy supply and consumption pattern. In this paper,
| want to answer théollowing research questiortsy studyirg the current energy
structure:

(1) What does the structure of energy production and consumption in China
look like under the influereeof the Russidkraine conflict? Has China's
energy structure changed and adjusted?

(2) What are the Chinese government's policies in the current electricity
market?

(3) How does the change in energy structure affect the transition to a green
digital ecoromy?

Several scholars are also exploring the relationship between the energy
structure and the economy. amd Weilong (2008), for example, use panel data to
investigate whether the energy structure and economic growth are cointegrated and
argue that theelationship between energy increase and GDP growth is more robust
in the eastern region than in the western region. A study by Hou and Hou (2021)
asserts that the higlech industry hurt energy consumption. Most scholars have
examined how economic growthctors affect the structure of energy consumption.
However, they ignored considering the reverse effects of the energy structure, which
is a research gap. This paper discusses the impact of changes in the energy structure
on the digital economy, higtechindustries, and industrial upgrading

The natureof this study is interdisciplinary, combining the energy industry
development with economic development issues. The maovationof this paper
is the examination of the relationship between the energgtste and the digital
economy in the context of the current technological transformation. Based on an
updated strategic planning context, this paper examines how the energy consumption
structure influences the Chinese economy's shift to a knowlatlgsive and
technologyoriented growth mode(Wilczynski, 1972) The experience of China's
energy restructuring in this context may be instructive for EU countries in elaborating
and implementing their strategy of the energy transition.

China is undergoing eapid switch to new energy sources for which limited
data are available. The current energy data were updated to 2021 but not to 2022,
which is the time when Russiads war agai:-r
only a starting poinfor collectirg the relevant normative data in the future and using
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the existing model for future research to compare and observe how the results of the
two studies differ.

The logic of this paper is as followSection 2 contains an overview of the
previous studies omhe relationship between the energy structure and economic
development and compare the issues of interest to scholars in different régions.
order to gain a more comprehensive under s
of the preseertssatrwydy,o iitd.Secdiond byieflytjustdies! i mi t a
the reasons for data collection and highlights the meaning and interpretation of the
data. Section 4 describes the methodological design. This paper adopts a mixed
(qualitative and quantitae) approach. In Section 5, data are visualized to illustrate
the distribution of energy portfolios in China and the relationship between the digital
economy and energy consumption. A discussion of the differences between this paper
and previous studies provided in Section 6 to answer the research questions of the
paper. Section 7 summarizes the man findings and conclusions and indicates
directions for further research.

2. Literature Review

2.1. Theoretical background

According -ttemthndc ippulpep,l ya commodi ty' s pric
supply anMdvVodemahd efheali.ndilvii7dou)al product
sector are ignored and treated as a tra
dynamically adjusted Bocohdi mar ket whhat hes
1 displays the relationship between supp!
currently in an economic transititoenc,h movi
industries and gradugliltywlt rexrmosnfoorymi P wiem
with increasing electricity demand const

econoumyt hdr mor e, Russiabs war against Uk
shortage. Therefore, the supply shortage and the ridentand have led to a rapid
rise of energy prices. The increase in electricity and natural gas costs spilled over to
the goods and services resulting in the acceleration of global inflation.

The energy supply and demand structure determine a balancerbetyppdy
and demandGuo et al., 2023)The structure of the regional distribution of energy
and the structure of energy types can be described by visual graphs, and numerous
scholars have undertaken-depth energy supply and demand balance analyses.
Analyzing the structure of energy types is necessary for understanding the relationship
between raw materials for power generation and electricity consumption. The energy
structure can be analyzed according to regional distribution, energy types, and supply
ard demandAchieving a lowcarbon energy future will require widespread changes
in consumer behavior. Therefore, social media will have an impact on consumer
perceptions, which will be transmitted to consumer behavior. Ultimately, consumer
behavior will chage the energy migAxsen Kurani, 2012) The three structures are
discussed in this paper. It is essential to study how to achieve coordinated regional
energy balances based on the regional distribution structure of energy. It is also critical
to pay attetion to green digital transformatigiXue et al., 2022).
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Figure 1. Supply and demand in the energy industry
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2.2. The relationship between energy structure and economic development
Economic devel opment saenldy erneelragtye cs twiutcht uerae

on the above, the energy structure in thi
perspectives. (1) Economic devel opment [
supply also contributesds othamaleddrsdmii dugri owmt
closely correlated with the | ocal econorm
influence green economic devel opment. Man
these parts to discuss the relationship.

Supplydemand is oa of the most popular research fields in energy structure.
Regarding the relationship between economic transition and development on the one
hand, and energy demand structure on the other hand, energy demand increases as the
economy develops and the popida grows. However, the growth rate of energy
demand can be reduced by promoting energy conservation and using renewable
energy sources, among other things, which will result in sustainable economic growth.
In order to test theheedogeneablesnf Hbomrd
(2002) use vector error correction mode!

evaluate the dynamic interactions between
|l evel . Energy demand cant e g esdtuicrewl amvha d e
t hat increase economic efficiency throuc
adjust ment policies, i mpl ement ati on of

(Hondr oyi anni.dgrome éan e@homic pedpedidRui- Di, 2010)
quditatively analyze the main factors influencing China's energy demand. Employing
the grey correlation theory, they empirically examine the relationship between energy
demand and the main factors influencing it: energy prices, economic growth,
population, mndustrial structure, energy consumption structure, and consumers'
income levels. Judson et al. (1999) estimate the relationship between GDP per capita
and energy consumption per capita for the significant economic sectors based on panel
data for 123 counes. The paper assumes time and country fixed effects, uses a
flexible form of income effects, and finds that the energy demand structure in different
sectors is affected differentfyudson et al., 1999\ ccording to Stern (2019), energy
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use and economidevelopment are positively correlated. It is important to note that

the degree of socioeconomic development will determine energy use efficiency
(Stern, 2019)0zt ur k and Acaravci (2010) use th
bounds test foricvestiegabeumheausaluiet wofb
economic growt h, carbon emissions, energ
Tur key. I n the short run, neither carbon
per capita affectbuttalt h&D®mpleoy mampti traat e
c a p(Dt m+Acakavci2 0 1 Using panel data for 27 provinces from 1978 to 2008,

Sheng et al. (2014) employ an instrumental variable regression technique to examine

the relationship between economic growdmergy demand and production, and
relevant policies in China. In their study, the authors conclude that strengthening
infrastructure development facilitates the establishment of -prasgncial energy

markets and energy transfer between regiSheng eal., 2014) An adequate energy

supply can help economic development. Therefore, optimizing the energy structure

and upgrading energy efficiency are necessary to accelerate economic development.
According to the Chinese economist Yifu, the energy stragtuan essential enabler

for economic developmentYifu, 2010) According to Sheng (2}, the GD

production function extension model also revealed an intrinsic proportional
relationship between GDP growth and energy consumption growth. He argues that
erergy structure utilization needs to be improved to achieve sustainable development
(Sheng, 2011)According to Xu et al. (2023), the marketization of the supply of

energy sources can reduce carbon emissions and pollution by rationalizing energy
pricesRwx i ang and Yi (several gagtorssale essemtdhl ta promdte

the optimal allocation of power resources in China, including optimizing the power
supply structure, expanding the development of hydropower resources in southwest
China, and activelgstablishing the financing channels for hydropower construction.

In addition, the interconnection of power grids plays a vital role in enhancing the
ecological environment of Chirf&uoxiang Yi, 2003).

Coordinated regional development is the main econoevelopment task at
present. Wang et al. (2020) pointed out that the mismatch of resources phenomenon exists
in the eastern and western regions. The findings from Dong et al. (2016) revealed that four
local renewable energy industry clusters were forimetliding the Bohai Sea region, the
Yangtze River Delta, the central region, and the western region. Supply chains were
distributed differently based on regional resource allocation as well as economic
development levéDong et al.2016) All these resaahers noticed the regional disparity
of energy resources and tried to coordinate the regional development by offering solutions.
Siala et al. (2021) think that the deployment of decentralized renewable energy
technologies and strategic dam planning ae dgpects of the same problem, but they
are typically dealt with separately. The distribution of renewable energy can be seen in
the form of regional cooperation, centralized planning, and-baster power trading
using solar photovoltai¢Siala et al.2021)

New Energy can promote green digital transformation. Xue et al. (2022)
believed that digital transformation could substantially encourage innovation in green
technologies. Its internal mechanism is that digital transformation may boost the level
of creativity in green technologies by reducing financing constraints and attracting
government subsidigXue et al., 2022)Qi with Li (2017) gave their own opinions

€
1
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on renewable energy consumption, whose results proved the negative relationship
between eergy consumption and economic growth. The government is not the only
contributor to promoting the green energy transformation as there are no significant
effects from the innovation subsidy policigdi- Li, 2017). While local development
of digital technabgies tends to result in higher greenhouse gas emissions, local
development of environmental technologies tends to result in lower emissions, with
big data and computing infrastructures having the worst effects, according to
Bianchini et al(Bianchini etal., 2023.

Based on the above I|iterature, the pr
their relationship with economic devel opn
i nnov atxiameInyes the relationship between e

eecnomy by considering the | atest national
effect model . I't also provides construct.i
in response to the energy crisis in Euro

structure of enefgyidifsetrreinktutpircomniinmt eBhi ne

3. Data collection

3.1. The reasons of selection

This paper uses el

Bet ween 2010 and 2 t mel iweblee mbatea c<
for electricity da Fu her more, this |
|l icies and technologi cal i nnovations,
newabl e energy and the di flftusiiso,n tahnedr edf
ssible to gain important insights into
chnol ogi cal devel opments from el ectrici
For selecting 30 provinces fowothe st
i mary reasons: on the one hand, the dat
e 30 provinces represents an economic,
stern, central, and western regions. Ho
he reliability of the data, which is
cesh.e ot her hand, the Tibetan regio
te data due to its geographic | oca
ata can negativedmakahfect hasalppnpies
from this region to ensure quality s

y data from 20
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3.2. Description of the data

Data for this paper wetbDat awddecfterd tfhemen
and tthael deganomy, as described bel ow.

1 CSMAR, i.e. China Stock Market & Accounting Research Database, is a comprehensive research
oriented database focusing Ghina'sFinance and Economy.
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Table 1.The data collection and description

Name Unit Description
Electricity Generation 100 million kwh The total power generation.
Hydropower Generation 100 million kwh Generate the power by using the energy in moving water.
Thermal Power Generation 100 millian kwh Heat energy is converted to electrical energy, and the heat|
usually can be produced by the coal, natural gas and so on.
Electricity Consumption 100 million kwh The consumption of electricity
Total of construction products and services, expressed in
Gross Output Value Of Construction Industry 10,000 yuan money terms, produced or rendered by construction and

installation enterprises during a given period of time

Total Population (Yeur-End) 10,000 persons A legal population measure, referenced in many legislative
and regulatory texts.
Revenue from Sofiware Business 100 million yuan The revenue from the commercial activity of the software

industry.

Sourcewn constructi on

4. Research design

4.1. Descriptive and comparative analysis

Comparison is the process of identifying
moroébj ects, things, concepts, or phenomen:
the production, the supply structure of
ous Chinese provinces or regions. Th
bnobaml tggi on to region, and the chang
ture are compared vertically over t
i bution and energy policies, we can
opme mtnsdiorfecdi fferent countries and

4.2. Tweway fixed effects model
Fixed effects models (FEMs) or fixed ef"

analyzing panel -wlaayt af i xGednee fafl é gyt s t wef er
individual Wdlilxede efHlliecs si.wagorsirder colme o ¢
di stur bd WaédHaseamr1969) The differences bet we
are fixed to compare the effects of diff

due to the snicgensi fhetaweendi Cliiema&' s easterr

Regarding the fixed time effect, since Ch
enormously quick, so adjusting time hel ps:s
The baway éeéwoor mosdel is as foll ow

u, =pu+ A +v (i=1L .., Nr=1,..T)
i ; denotes the unobservable individual ef f ect;
Ar denotes the unobservable time ef f ect;

v, is the remainder stochastic disturbance term .

Usuathé ycal cul ati on process is by simple r

y,=a+ px. + p.+ vi
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;i :a+ﬁ§ci + pi+ f/l.
y,=a+ px + A+ v,
(i = 7= 7,45 )=Py, =X, =X, + 3 ) + (v, =V, =V +7)

Usually, Theanpsdlsc wwlyatGSdn safmpl e regressi o

=0y, =¥ ) = plx, —x)
A=(y,-3)-pBx, —%)
| n feifxfeedc t s model s, i ndi vi dual -i mevtagri amén ¢

manner . Néveddhwect e ks, have the disadvantag
freedom when i deimbhefgprgi firgedcdodefecstsas

Revenue from Sof tware Business =Pyt P Power Consumption , +n Z X+4d,+v +e,
i denotes that the variables will change f rom the individual side:
J denotes the number of control variables;
t denotes that the variables will change over time;
B is the constance;
f, and n are the coef ficiences of the regression;
X is the data set of controlable variables:
A is the individual fixed ef f ect;

v is the time fixed ef f ect.

Under the strategic plan of ' East dat
the i mpact of energyetonaomyor@mansoe@quemt k ¥
of the digital economy is wused as the d
structure as the core explanatory variahbl
tot al popul ation as ddretrrianpawar iodblese.r gyt
economy is observed for a fixed region ar
5. Results

5.1. The energy distribution in China

Over the past decade, China had ewttnesds§
productTihen Nat obn&t aBusenaos estimated that
trillion kilowatt hours of electricity by

(Fi¥hepden et. aTlot,al 2004e)ctricity product i
province: Joinagn g suh a nGuoanngg,d Zheji ang, and Fl
the forefront of electricity production i
of electricity production in the <central
productsiteeradhidy risen in Henan, Hunan, an
relatively |l ow in the central region but
Henan, Hunan, and Hubei provinces has ris

Regardi ng c¢onssdmpttimdsw,implia sornbegn i ncr e

over the | ast decade. Electricity demand
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conomic growth and accelerated urbanizat
hejiang, Jiangsu, and Shraanndkoendg .a nfohnegs et hper
he country in terms of electric power <c
hem, Guangdong Province's electricity <co
l ectric power demand and ipam,duicrtdlowndicmag a
ubei , Henan, Jiangxi , etc. , are relatiyv
emand i s
i stributi

t

o] of China's elrRrewmiicntli guroa u;
A signif

s

d

cant source of electricity 1in
China enhanced ther mal and h
ferent rates. |IBywh2za@2 5, (iktWhge
wer , an incre@bBiendmio2net3, 4116,
opower has been signif
.7 billion kWh Many010
nts have been constructed i
, and t he Pear | Ri ver basi n, resul
power energy.

e share of ther mal powers ide dcCrha anaai' rs¢
r by year as it transhobms HBHIroecthuzk.e,
Bydropower is taking its place as a cl €
er
Vi

he most <critical problTéhm of C
n
[

tur al ga
cade at
t her mal

makes up 85 percent qf wthhe hprvaviirese
nce to province. Most of the average
Mongolia, Xinjiang, Shandong and Jiangsu
but the reasons for their highi pnedacnhncemni
provinces that produce Western Electricit
economic devel opment . Figure 3 demonstrat
energy carriers.

Figure 2.The distribution of China's elegdatity production and consumption

Electricity Generation Average: 2010-2021 (100 million kwh) Electricity Consumption Average: 2010-2021 (100 million kwh)

ricity Generation lectricity Consumpti.

Sourowne onst bacteldSMAR dat abase



Some global implications of China's new energy policy initiadive: 33

Figure 3T he di stri bution of Chinads electr

Thermal accumulative generation: 2020(100 million kW*h)

2020(100 million kW+h)

© 2023 Mapbox © OpenStreetMap ©2023 Mapbox © OpenStreetMap
Map based on Longitude (generated) and Latitude (generated). Color shows sum of Hydropower  Map based on Longitude (generated) and Latitude (generated). Color shows sum of Thermal Power
Generation (100 million kwh) . The marks are labeled by Name Of Provincel

Generation (100 millionkwh) . The marks are labeled by Name Of Provincel

Hydropower Generati.. Thermal Power Gener..
0 3,541 [ ; 5,142
‘Wind power accumulative generation: 2020(100 million kW*h) Solar power accumulative generation: 2020(100 million kW-h)

©2023 Mapbox © OpenStreetMap

© 2023 Mapbox © OpenStreetMap

Map based on Longitude (generated) and Latitude (generated). Color shows sum of Wind power
generation (100 million kW-h). The marks are labeled by Region1. Details are shown for Region1

Map based on Longitude (generated) and Latitude (generated). Color shows sum of Solar power
generation (100 million kW-h). The marks are labeled by Region, Details are shown for Region

‘Wind power generati.. Solar power generatio..

0.0 726.3 0.0 2106

Source  ocongtructiorb as edSMAR dat abase

Wind and sol ar pewerni sGemnoothgtvggherat
with I nner Mongol i a Shaanxi , Xinjiang,
wind and solar resour s. As of 2020, [ ni
2

source
of wind power at 726.29 akWRB, 7@hikWh .Bd&ihji isn
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indicates that the power resources in the
than those in the western part
Table 2.The structure of energy import and export
Year Sign Name Of Product Imports Exports Balance Unit

2020 Coal 30361 319 -30042 10,000 tons
2020 Coke and Semi-coke 298 349 51 10,000 tons
2020 Crude Oil 54201 164 -54037 10,000 tons
2020 Gasoline 48 1600 1552 10,000 tons
2020 Kerosene 266 997 731 10,000 tons
2020 Diesel Oil 119 1976 1857 10,000 tons
2020 Fuel oil 1253 1583 330 10,000 tons
2020 Liquefied petroleum gas 2005 95 -1910 10,000 tons
2020 Other Petroleum Products 2606 323 -2283 10,000 tons
2020 Natural Gas 1397 52 -1345 100 million m3
2020 Electricity 48 218 170 100 million KWH

Source:0 w ponstructiorb a s e @SMAR database

Chiinmports more energy than it export :
gas constituting its main energy i mport
gasoline, diesel, and other petroleum pr
oil, wrth iomp542.01 million tons and expg¢
coal , with imports of 303.61 million ton
second in the energy trade balance. Di es
constiet utagdrtit y of energy products with

. Digital business activity

4 below displays the relationship
t he establi shment of t he big dat a

Y, and producti on relati ons. The
ute the beginning of these produc
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Figure4The distribution of Chinads el

Ecologic Relations Fundamental infrastructure

Wind/Solar power plants
Factors of production m

Computing centers
Data Electricity Digital Industrialization _l

Transformation
Industry Digitalization

Reduced network/power costs
Sustainable development in regions

Source:own construction

This paper innovatively divides the G
gure 5, wvaet ctahne dwneepsitcetr nt r egi on, except
nge of 1112.3 billion yuan, whil e the

cond echelon of economic devel opment B
anghai, Ji angsrue, aamodn gG utahneg dnoonsgt, eac onom
gi ons.

There is a connection between economi
se services are also divided into thr
ur 5, we cah seeet¢tdrmad myt hien mohhe Ha&st| c
enue of its digital services. Only Sic
we st i ndicating a mor e mat ur e di gi |
u rialization i n Si cvhauaune iandcdreeda scefd ti
u ries contributing to the digital e
C try eyaerari ncr ease, that is 1.6 percent
rowth rate and <cont r tshecuetnionngi cl Og r ppemt c
has been a significant increase ir
n, indicating that the degree of di
evel of overall economi c deeavsetl eorpnme n
n is characterized by a digital pol i
ns such as Guangdong and Shanghai I
evel of economic devel opment refl ec
opment in the central region i s not
opment l evel , and its digital econo
with other Western regions, which n
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Figure 5.The distribution 6China’'s GDP and Revenue from software business

Summary Diagnostics

Summary Diagnostics

Number of Clusters: 3
Number of Points: 32
Between-group Sum of Squares: 1.6784
Within-group Sum of Squares: 021258
Total Sum of Squares: 1.891

Centers

Number of Points:
Between-group Sum of Squares:
Within-group Sum of Squares:
Total Sum of Squares:

Clusters Number of Items  Avg. Regional GDP
Cluster 1 18 111130 Clusters
Cluster 2 11 31807.0 Cluster 1
Cluster 3 3 733550 Cluster 2
Not Clustered 0 Cluster 3
Not Clustered

Number of Clusters: 3

32
24352
0.14397
2.5791

Centers
Number of Items  Avg. Revenue from Software Business
23 3276
6 2949.1
3 7760.7

0

The regional business revenue cluster by avarege: 2010-2021

The regional GDP cluster by avarege: 2010-2021

S o u:r caonstructorb a S eISMAMR dat abase

5.3. Tweway fixed effects model

This study examines how energy demand ar
economy. I n contunmstf ooupeedevoowusnei siedatc
i ncorporates energy production and consu
effects to determine whether they facil|
economy "' @Lii,ncdamz3) .

The most @edmmemgrearsi on model s consi st
and random effects model s. I't i s necessa
before applying t(hHa ufsinkaend -elddf 7e8e)t.ef mbdsebk
0.05 indicates thmatorthe EFEBemd&REe moidel samd
RE model . I n contrast to random effects,
within groups are fixed and that i ndi vi
i ntercept teemsecTdeumnease ditomst al | i ndi vi
same iintercept term and that di fference
refl ected, in part, in the random interf

The Hausman test (Table 3) presented
percentOleee@«0Q. @5, i mplying that the FE
RE model With the above anal ysi s, St at a

resul t
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Table 3.Hausman test

Coefficients

(b} (B) (b-B) sqrif{diag(v_b-v_B))

FE1 RE1 Difference std. err.
Electr~ption 1.479779 1.729886 -.2501066 . 2132553
Hydropower~n -1.14248 -1.821253 -.1212269 . 1887279
ThermalPow~n -1.207244 -1.1448 -.0624432 .189766
TotalPopul~d 1.084045 -.2431236 1.327169 .4014389
GrossOutpu~i .0BRE228 . 000264 -3.59e-06 2.04e-06

b = Consistent under H@ and Ha; obtained from regress.
B = Inconsistent under Ha, efficient under H@; cbtained from xtreg.

Test of H@: Difference in coefficients not systematic

chi2(8) = (b-B)'[(V_b-V_B)~(-1)](b-B)
13.35

Prob > chi2 = 0.8097

Source:own computation

In this paper, 353 datiameodmdnepr avien a
Bet Wwgeoup data is beyond 1, which means
i ndividual provinces. TDhietdhsihaemeg rsa utpu.atH ioxni
province is to reduce individualThvar watli o
us to examine better the impact of ener g
the digital economy. The primary purpose
digital economy income due tor e,cothlmims cpap
pl aces constraints on time and individual
the impact of each factor on i nvcaolnuee coafn |
the model is 0.000, signi ficantfloyr sthhoewi n
model ing. Table 4 contains the summary of

Table 4.The summary of indicators

Variable Mean  Std. dev. Min Max Observations
Revenu~s overall 1630.468 2828.783 .268 20382.1 N = 357
between 2395.8 1.64539 8151.074 n = 30
within 1553.326 -4075.528 14043.87 T-bar = 11.9
El~ption overall 2025.59 1478.549 159.02 7867 N = 360
between 1411.499 279.35 5653.017 n = 30
within 504.8028 204.7979 4289.338 T= 12
Hydrop~n overall 360.962 641.5986 .0317 3724.458 N = 360
between 615.8063 2.885333 2575.681 n = 30
within 209.8827 -1001.299 1509.739 T= 12
Therma~n overall 1555.386 1284.436 91.8 6197.961 N = 360
between 1218.813 152.5341 4554.864 n = 3e
within 458.0272 4.122106  4287.242 T= 12
TotalP~d overall 4570.407 2759.491 563 12684 N = 356
between 2801.837 586.3618 11174.98 n = 3e
within 193.9682 3836.387 6079.422 T-bar = 11.8667
GrossO~i overall 6.43e+07 6.32e+07 1994842 3.82e+08 N = 360
between 5.75e+07 3127111 2.57e+08 n = 30
within 2.80e+07 -6.85e+07 1.90e+08 T= 12

Source:own computation
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The FE model is used as the final res
and 6, electricity cbnlseawmplti omM=3hd4Ns @=G.
the regression coefficient valwue is 1.47
has a positive =effect on revenue from
generati on, it shows a3.@B.8QPEOlL 60&ak0001k,
regression colffdz5<ethtdemdruset riassti ng t ha
has a significant negative effect on r ey
power generation shows-3s64ni<0-.00010)6,6 aand Ot
regressi on c elef2f0i7c2i<eOn tp rvoavliuneg itshat t her ma
significant negative effect on revenue |
popul at-end) (yearshows a 0.01 [ é&6106k0oD53¥]|
and the regression coefficient value is
popul at-epmd) (fFaara significant positive ef
business The business wildl hoanvseh i @ ss i droir
gross output value of the construction ir
(t=6.09, p=0.000<0.01), and the regressic
that the gross output val uesiogfnitfhiec acnotn sptor
relationship with revenue from the softwe
Table 5.The results of the fixed effect model
Fixed-effects (within) regression Number of obs = 353
Group variable: ProvinceSign Mumber of groups = 3e
R-squared: Obs per group:
Within = @.5284 min = 9
Between = @.3803 avg = 11.8
Overall = B.3530 max = 12
F(5,318) = 71.27
corr(u_i, Xb) = -0.8413 Prob > F = 9.0000

Source:own computation

Table 6.The results of the fixed effect model

RevenuefromSoftwareBusiness | Coefficient Std. err. t Px|t| [95% conf. interval]
ElectricityConsumption 1.36974 .34108589 4.02 0.000 6987227 2.040757
HydropowerGeneration -1.82334 . 3257544 -3.14 @.e02 -1.664246 -.3824336
ThermalPowerGeneration -.8743075  .2976183 -2.94 0.004 -1.459857  -.2BB7577
TotalPopulationYearEnd .9946784 .4139523 2.48 ©.017 .1802472 1.86911
GrossOutputValueofConstructi .0000251  3.53e-06 7.12 0.000 .BBBO182 .0DOA32
_cons -5615.159 1751.573 -3.21 @.e01 -9061.295 -2169.023

sigma_u 3790.6338
sigma_e 1125.9843
rho .91891915  (fraction of wvariance due to u_1i)

F test that all u_i=8: F(29, 318) = 19.82 Prob > F = 0.0000

Source:own computation
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6. Discussion
6. 1. Chi staudiuse ener gy
| n Chi na, t he di stribution of power rec
economically devel oped eastern coast al
resources. In contrast, western regions
i nverstt men devel oping clean energy. Coal [
and China @&s ftihst warolad producer. Coal
concentrated in North China, Nort heast |
Shanxi , Shaanxi ,anldn mearh eMo mpgmwlviianc e s . Chi n
resources, and hydropower generation ocC
hydropower is gradually replacing ther mal
a cl ean energy sourseur dMost arhegdt oehbeedi
sout hwestern, sout her n, and nort hwester
Guangxi, Gansu, etc. Aside from hydropowe
devel oping wind, nucl ear, ang¢glgygolcanspawd
di fficulties due to resource depletion.
obtain, but their supply is unstable and
winter and spring and is mainly Jlrocated
resources are mainly at high altitudes
power currently faces storage and transm
As a resul t-UlorfaitrhieanrRuwari,anChina 1is 1in
establish an ecywyloygystcam. ehkke g€hisnppde gov
strategic plan for East Digital and West
and combine computing power and digital
established in the wetsdadkreanegregy oupgpilry uaj
all owsarmdg dwiond power to supply power dire
the previous strategy for transmitting el
advantage of the abundartrnpowgli ongsour ca
establishing computing centers there. Thr
congestion problem can be eased, and the
promot ed t o achiveae Phan'ldt gedli vegi croal
devel opment . However, di stributed power
infrastructure devel opment in the region
government to invest in energy infrastruc
6.2. The impact of energy strateg@sthe digital economy

It is possible to examine the i mpact of
by fixing the province and ti nenerTDlyere
pr oduwitlilonr educe the income ofTheaerdsglitasa
of the study indicate that hydroel ectric
affects the digital economy.

A ther mal apbpwgenerates electricity by
oi I, and natur al gas. Does¢ogaves | asgeh a
di oxide released, this type of power gen:
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eir el icity bilt st,heavhd csht cofultdh en edyic
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e n
mp o ant to note that the deve
computer c ad ccrud lamd toinsen dife ne ke c tt
t es t o i ts devel opment . I n con
Ve, the higher the electric ener
tal economy. An inadequate or uns
n the nor mal functioning of the
owever, the digital economy wil|l
tion. I ncreasingly people shop, \
requires significant electricity.
s eampndl yprtkheedtricity in digital
ields wildl al so increase. Theref
the growth and operation of the
temographitdti $aptapes talHhe oi nepxaacnti nafd
ul ation on the digital economy. The p
nomy on the supply side. Denser popul
ting income for digital e c o ntoomiheasv.e Th
i fic digital skills to participate
pment of a digital economy that th
cy and digital skill s. A country'
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he development of the digital ec
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An adeéquatastructprevicdestaoctdenl har
ironment for the devel opment of the o
omede vliehleo p me nt of communicati on, cl ol
rastructures al/l play cruci atspreeldes i
reliable communication networks are |
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computing infrastructure can make it eas
cloud computing technology, reduce ente
l nvest ment in education iopfmeadst rod cttuhree d
economy by culQuadtitygtmoreatisi gihhe devel
such as electronic payment and virtual C
infrastructure such as banks aed t @y men
efficiency and security of the digital e

7. Summary and conclusions

This paper has analyzed the relationship
I

economy, particularly the atest energy
bds, it has provided some ideas and pos
strategies of countries in Europe and th
has a significant positive effect on rev
| eveli gofi fi cance, p<0.01), hydropower gen
have a significant negati ve effect on

significant negative effect. The negatiyv
effect tthtae dleladdsattioon of government f unq
stations and subsidies for digital Dbusini
(Yeamrd) and gross output value of the con
on reventutwateomusohess, i.e. population ¢
force and strong condaewmelr oppeodw eir n f raansdt r a
accelerate the delivery of services acro

This study has | eldudidboinssh.ei bol edwener

become a mainstream way of getting the ¢
paper used a visua®d eaaer gy dilstwursithbat ieorCt
structure of energy suppl yasand adeynzaendd .f rTol
perspectives of energy product types, re
demand. The world's energy dist+reighoniadn
depl oyment has become the mai nbaweevaemr ,met
Rus&Gi avar against Ukr ai ne has hi ghlight
di stribut-iregi admalcrdepl oyment s. To reduce
resources, the focus of the energy portf
and adgomteiw technol ogi es. The establishm
initiated by China very early orgiBmatgy
transmi ssi on t o | ocal consumpti on thro
Transmi ssion StreattegyEasdared nt Dat aurarnd We
St r dtTehgay i s, a data computing center is
send the data collected in the eastern r
countries should takeenthes Thliea apprao gowoh
damage of the energy crisis.

New energy generation methods, such
become the new trend. According to the s
hi gher the energy ceonisnudmtpmei tomaditthed gale am
generating power harm the digital econon
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energy and clean energy be promoted. As
| arge amounts of energy wiglyl shharrceguiwridd
increasing pressuflkee onsd¢ hef seamwnivcreasn mieg &y mo
environmentally friendly and renewabl e,
consumption on the environment and pr omo:
di getahomy. To ensure the healthy devel o
necessary to strengthen the management at
I n addition, it i s necessary te@eneprrgoymot e
consumpmongset hmeasures ar e initiatives
i mprove energy wutilization efficiency, é
synergistically develop the digital econ
state shoul d i mpl empot i mieavs ,e nreg djyc es utpar
companies for energy technology innovat
energy patents. It is anticipated that t|
sources. The digital ecorsamye podp yilthaetf ioawm d
and its characteristics change. As a res
mu s t consider various factors within th
popul ations' needs better anndabflaecidriavwvatthe
I nfrastructustégnmndiefvied aomptneynt i mpact s t he d
benefits its efficiency and security, re
As a significant contribution of t hi
Chinas'ts emaergy distribution structur e, f
energy devel opment are identified, and s
paper used factid xemddel to analyze the r
structure anndonmyhei nditghiet adonetceoxt of Chi na
and new energy transformati on.

There ar e, however, some | imitations
coll ection of statistical dat a, t he d
Consequemapegr wihils prove to be a valuab
the future trend of energy more clearly

a
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The changing role of China in global value chains:
Effects of the COVID-19 pandemic and geopolitical tensions

Soma Balla

The implementation of China's "reform and operipg policy paved the way for leveraging

the country's comparative advantage in labor soahd its abundant pool of leskilled
workers to attract foreign investments and transform the country from isolation to become an
integral part of the global economy. China gradually deepened its embeddedness in global
value chains (GVCs) and ultimateiynerged as the leading trading partner to most of the
developed countries, however a shift in global sentiment and a fundamentally wavered belief
in trade liberalizationi initially triggered by the aftermath of the 2008 financial crisis,
subsequently amified by geopolitical tensions, protectionist policies, national security
concerns and the COVHD9 pandemid set back the pace of globalization and specifically
raised concerns about the inherent risks associated with the significant reliance oniChina
as well as on the geographically spread production networks in gehevakn it comes to
global production. The aim of the paper is to examine how the aforementioned events of the
past decade and the lately arising call for increased resilience affetted'€role and weight

in global production, as well as to identify trends in the dynamics of the country's GVC
participation through the combination of qualitative and quantitative methods.

Keywords: GVC, China, pandemic, decoupling, resilience

1. Introduction

While many of the classical frameworks on international trade were set on the premise
that crossborder trade takes place in the form of exporting and importing final
products, the postorld War 1l trade liberalization efforts including the gradal
reduction of tariff and notariff barriers through a series of multilateral and reciprocal
agreements (Ruta, 201i7paired up with the rapid development of information and
communication technologies (ICT) and revolutionary advancements in trangportati
modes fundamentally changed the nature of global trade in the second half of the 20th
cent ur yiChbrA2021). 8Asshift in the regulatory environment towards
liberalization and advanced technologies enabled companies to disintegrate their
production stages for efficiency gains and transfer (offshore) the fragmented
production blocks to various geographical locations with comparative advantages
primarily in labor costs (Inomata, 2017). The gradual proliferation of dyosser
production network$ driven by a desire for efficiency gaifiswere subsequently
| abell ed as the finew paradigmo for the
(GVCs) (Baldwin, 2006).

The fact that countries no longer had to be capable of performing the full
sequence of prodtion tasks and process raw materials to finished products on their
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own opened opportunities for developing countiie€hina serving as the most
notable examplei to step on the path of growth and development through
specialization (Hollweg, 2019). Corgeently, the global economy became deeply
interconnected and incrementally reliant on China starting from the 1990s as many of
the firms domiciled in developed countries began to transfer their low-aded
manufacturing tasks to Chifiawith a comparate advantage in labor costs and an
abundant pool of potential workers (Urata, 2001). The latter, and the size of the
national economy per se, is an important determinant when it comes to assessing a
devel oping countryo6s potenany dtleel posbovigt a c t on
countries had also liberalized their economies in the 1990s, however, their impact was
l' i mited compared to Chinads. Over time, C
for a significant portion of developed and developing coesitas well as the prime
destination of FDI flows, while its embeddedness and weight in GVCs have deepened.

The 2008 financial crisis wavered the decadeg sentiment of continuous
trade liberalization and was proven to be a turning point for the Ighagloaomy by
di smantling the predominant bavli inef) iod t
international cooperation (World Bank, 2020). As a result of a series of events (e.g.
emerged national security concerns derailing &iSorelations, or the COVIR9
pandemic) in the past decade, the overall political momentum has shifted by different
considerations coming into play with regards to the decisiaking process
concerning international trade and outsourdirsppplementing, if not replacing the
pure effciencyseeking and resouramtimizing considerations. The recent
emergence of the desire for increased-imdiince and resilience, as well as rising
national security concerns, changed the dynamics of the global economy and the
perception of China asteading partner or an FDI destination.

The purpose of this paper is to analyze the (i) root causes and (ii) impacts of
the partial retreat of globalization from the perspective of China, particularly through
the lense of its changing role in internatiotralle and global value chains. To form
a coherent logical structure, | start by introducing the theoretical foundations from a
historical perspective by briefly elaborating on the development of GVCs,ithen
through the qualitative analysis of the literafi | pr oceed t o review C
participation patterns in the global economy starting from the implementation of the
economic reforms in the 1980s up until the financial crisis. Subsequently, |
contextualize the research topic by analyzing sofmie major trends of the past
decade that influenced the dynamics of international trade, followed by a section that
focuses on how these treridsvith special attention to geopolitical tensions and the
COVID-19 pandemicd i mpact ed Chi n atdirs GVC MToetestatmed  we i ¢
theoretical framework against empirical data and quantify the trends assessed in the
paper, | am going to focus on FDI inflow as a quantitative proxy to measure how
political tensions between the West and China may have influeneeatktdoupling
sentiment in the past 15 years from an investment perspective through a comparative
analysis of FDI data. Finally, | summarize the key findings of the paper and offer
pathways for academic discussion and future research.

lHereinafter understood as the Peopleds Republic o
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2. What are global valie chains?

2.1. Drivers and evolution

The theoretical foundations for global value chains were initially laid through the
concept of global commodity chains (Hopkilgallerstein, 1986; Gereffi
Korzeniewicz, 199), emphasizing the importance of networks ambrdinated
production processes involving the input of multiple economic actors in order to
produce a final product. Subsequently, Jones and Kierzkowski (1990) described the
notion of firms fAslicing upo the produc
comecting the chain of blocks by service links. Baldwin (2006) provided a
comprehensive analysis to explain how value chains emerged and international trade
gained momentum by identifying the drive
in a historicalcontaex. He i dentified the first unbun
occurring in the late 19th century when the proliferation of steam ships and railways
caused transportation cost to rapidly decline, enabling the production to be separated
geographically frm t he point of consumpti on, crealt
split. Li kewi se, t he dri ver of t he sec
happened to be a series of revolutionary advancements, this abwut a century
after the firsnsiutniboumn dpdernigod & hienthAegrrraupt ed
the economic and monetary instabilitybetween the two unbundling periodsn
the ICT sector, which ultimately made servimféshoring possible and intensified
the competition between workers globallyhil¢ the first unbundling enabled the
geographic separation of production and consumption, the second unbundling set
the ground for the separation and transfer of production processes. Grossman and
RosstHansberg (2008) | abel |l ead atdheed ft moe wl epsacrre
notion of international division of labor and taspecialization for the sake of
productivity gains and efficiency maximization, while Feenstra (1998) captured this
notion by drawing a parallel between the disintegration of preslucind the
integration of global trade.

Foreign direct investments (FDI) and international trade are the key drivers
and the two most indicative metrics of global value chain activities (OECD, 2017),
as the former measures the flow and stock of ebosder investments by economic
actors (primarily by multinational enterprises), and the latter represents the
commercial ties and transactions between companies located in different countries.
As a result of the second unbundling, starting from the early 1988growth of
FDI flows began to outperform the annual expansion of global iratel therefore
became an important component of GDP growth (Kalddags, 2021) as firms
operating in industrialized countries like the United States or Japan began to
offshore laboiintensive production and assembly taskghen labofintensive
service industry functions (Manki®wagel, 2006j to developing countries, at the
time mostly in the East Asian region (Urata, 2001).

Consequently, international trade in interna¢ed goods (parts and
components) was rapidly expanding (Johriddwguera, 2021; Degain et al., 2017),
outgrowing the expansion of trade in final goods during the 1990s (Yeats, 1998).
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By 2013, more than 50% of manufacturing imports and 70% of service snperé
intermediate goods and services, respectively (OECD, 2013).

2.2. Definition and macroeconomic measurement

A global value chain encompasses the full range of activitesmsisting of a series

of stages in a predetermined sequencequired to prodce a product or a service

from conception to final use, with each stage adding value and with at least two
stages being perfor med in different C Ol
Depending on the number of times an intermediate product crosses borders
throughout the value chain, we can differentiate between simple (one -border
crossing) and complex (at least two bordawssings) GVCs (Wang et al., 2017).

In conjunction with the elevated level of international trade in intermediate
goods, the shortcomings conventional, gross expeirhport data analysis were
realized by academia when it comes to measuring international trade flows,
analyzing the external orientation of national economies, and adequately assessing
the role and embeddedness of particutauntries in global value chains (Cariipa
Goldberg, 1997). On a macroeconomic level, the two key metrics of measuring
GVC participation are backward and forward participation rates. The former

represent the fAbuyer 6s per s poetedtfareige 0 and
valueadded content embodied in a countryoés
often called the fAsellerdés per spdded i veo,

content of exports not destined for final consumption, but the respectivésito
be further used in production by another country andxmorted subsequently
( An i{CGh&,2021; NdubuisiOwusu, 2021). As many of the GVC activities take
shape in the form of trade in intermediate goods and services, the core notion of
GVC analyss from a trade perspective is to separate the imported input from the
domestic addedalue content, which brings us closer to adequately assessing a
country's embeddedness in GVCs (WTO, 2023).

Alongside the valuadded trade analysis, the examination bt Fows is
also a fundamental component of understanding the trends of the global economy.
The relevancy of FDanalysis from a GVC perspective lies in the fact that eross
border vertical specialization activitigéd.e. firms increasing production effemcy
and optimizing costs through establishing foreign subsidiaries in other countries,
while keeping the control and ownershiphiause, as opposed to outsourcing value
chain activities to foreign contractors who are independent by ownership from the
original firm (Kogut, 1985; Yi, 2003) can be most appropriately measured through
foreign direct investments (Blonigen, 2005). For the sake of completeness, it needs
to be noted that there is no perfect way of precisely breaking down the composition
of FDI to have a clear metric for G\Welated investments aiming to build
productive capacities (Kalota§ass, 2021).
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3. China becoming an integral part of the global economy

While the decades immediately following World War 1l were hallmarked by the
creation othe USled institutional framework for free trade, the active participants of
the internationally liberalized trading ecosystem were essentially restricted to the
Unites States, Western Europe, and Japan (a group of countries that will be hereinafter
refer ed to as fAthe Westo). Later on, start
countriesi including China, India, then the former member states of the CMEA and
the Soviet Uniori also began to open up their markets and lift trade barriers, which
ultimately resulted in the average annual growth of international trade outperforming
the growth of global output. The period from the early 1980s until the financial crisis
of 2008 is commonly considered to be the heyday of deepening global economic
integration i greatly facilitated by the rapid technological development, most
importantly in the information and communication technology (ICT) sédtmough

trade liberalization (Irwin, 2020).

The Peopleds Republic of Chi nay was e:¢
remained isolated until the early 1980s, when the practical implications of Deng
Xiaopingds ir efpdr mtanmd eadpdmi mpani fest and
characteristicso began to take shape. As
the means of productions and lift restrictions on foreign direct investments, and
formulated special economic zones in the coastal regions (Kissinger, 2011), a period
hallmarked by massive inflow of FDI followddw hi ch peaked in the 1
2020). Subsguently, China strengthened its position as an emerging participant of the
global economy by joining international organizations and multilateral trade
agreements, including the IMF, World Bank, and later the WTO (Vogel, 2018). These
decades were not onlgharacterized by rapid economic growth but were also
accompanied by increased social prosperity (Miftehnson, 2021). The integration
of China into the global trading ecosystem not only led to an unprecedented alleviation
of poverty within the countryut also reshaped the global economy and served as the
one of the key catalysts for the economic boom of the past decadesi (Ragh
2022) . Neverthel ess, Chinabds ascent to b
was noti and is still noti a seamless peess, primarily due to the active
governmental interventions in the Chinese market that contradicts the core WTO
principles. Over the course of th@asyears
well as in the decades that followed, up until toddiie Chinese economic regime
fueled heated debates among the participants of the liberalized global trading
ecosystem (MavroidisSapir, 2021).

As China had a significant comparative advantage in labor cost and a greatly
abundant pool of lovekilled workersi ready to be rehanneled from agriculture to
industrial production (Eichengreen et al., 20%2)the country became highly
attractive for Western companies that were seeking opportunities to optimize their
production costs and, therefore, increase theicieffcy and profitability (Urata,

2001). As a result, China developed into the first and foremost destination of
offshored, low valueadded, laboeitensive production activitiéstapping into GVCs
by initially participating in low valuadded tasks affated with the middle of the



50 Soma Balla

smile curvé (Inomata, 2013). In line with the theory of the investment development
path (Dunning, 1981; Dunning, 1986; DunriibNgrula, 1996), the continuous inflow
of FDI induced booming economic growth in China and set thentop on a
developing trajectory with steadily increasing forward and backward GVC
participation rates (OECD, 2021). The <col
was primarily based upon its incrementally deepening role in processing titzate
is, the process of importing intermediate goods (e.g. materials, parts, and
components), assembling the imported inputs, and thexperting the finished
products to foreign markets (Dai et al., 2016). Processing trade primarily took place
i n t he gportuprdcaessing sonee located along its Eastern coastline. As a
result, while initially accounting for only 2.7% of the global industrial production in
1990, China gradually evolved into the largest actor in the global manufacturing
industry. By 2010, alwst 20% of the worldwide industrial production was taking
pl ace i n CVoigtn2018)( Mithih the same time span of two decades,
China also overtook the US as the largest vallded manufacturer by 2010 (Black
Morrison, 2021).
From an internationa t r ade perspective, as a r e
embeddedness in global and regional value chains;regianal trade in the early
21st century expanded rapidly in Asia, while it slightly decreased in North America
and Europe. By the same token, tbdtorth America and Europe recorded gains in
interr e gi onal trade, primarily explained by
China (Dollar, 2019). Although the tide F
participation rate in Asian value chailssdeclining simultaneously with its changing
role in GVCs (HerreroNguyen, 2019), inferring an economic strategy focusing not
on regional, but primarily on domestic production linkages within China.

4. Major trends of the global economy in the past decade

4.1. From globalization to slowbalization

ASIl owbali zationdo became a term commonly
describe the retreat of globalization in the decade following the financial crisis and
recession of 20680 (Economist, 2019), which wasibsequently exaggerated by a
parti al decoupling between the United St
the COVID-19 pandemic, and the direct and indirect impacts of the war waged by
Russia against Ukraine.

As Antr8s (2020) don gemc abserved linehe gastg | o b a
decade is an inherent consequeinegacerbated by the aforementioned phenomena
ifof the unsustainably high pgtebafighobat

2Thefis mi | e iscauernvomined in the 1990s to describe the visual representation of the different
valueadded contents of upstream, production and downstream stages in a typicall@&)C axis

shows the stages of the production process in sequential wiukr theY axis represents the value

added content of the respective stage. Upstream and downstream activities typically contain higher
addedv al ue compared to the fimiddled section of the p
laborintensive assemblyna production stagesand hence the smikkhaped curve (Inomata023).
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that took off after 19808 in the sense that recent degitibation or slowbalization

trends are just correcting mechanisms for excessivieyperglobalization. The era

of hyperglobalization was hallmarked by growing international interdependence,
therefore by the same token, deglobalization can be describediat he pr oc e s ¢
weakening interdependence among nationso
reaffirms the theoretical framework that under-giebalizing circumstances,

countries tend to rely on foreign inptiteand FDIi to a lesser extent, and thects

starts to shift towards domestic production as opposed to a relatively elevated level

of international trade in goods and services. According to Irwin (2020), global
economic integration hit a historical turning point in 2008 line with the finding

of Witt (2019b)1 as the ratio of the sum of world exports and imports divided by

world GDPia proxy | abel |l ed t hhaddlarted todlecrease e n n e ¢
for a prolonged period of time for the first time since the end of World War Il. As

the patrecession years shed light on the pitfalls and shortconiingartially

derived from the underregulated natuiref the global economy, the realizations

induced increased protectionism and inward turning momentum in countries that

were previously the @ines of globalization. This phenomenon can be partially
attributed to the inherent structural economic setbacks following the crisis, however,

the turning sentiment was further exacerbated by a shift in policymaking, supported

by publications focusing othe disadvantages of international integration from the
perspective of developed countries, especially from the point of view eskdied

workers (Autor et al., 2013).

When it comes to GVCs, this trend manifested in a sharp but rather
temporary reshoripactivity that took place right after the crisis, however, the trend
eventually lost momentum by the early 2010s, and key indicators of GVC
performance have been rather stagnating since (Alvarez et al., 2021).

4.2. Geopolitical tensions

As uncertainty inceased in the past decade, so did trust in GVCs decrease, and, as
a political response, populism reared its head to offer solutions to the drawbacks and
adverse impacts of hypgltobalization (Rodrik, 2018). Partially driven by the
anxiety caused by thede ofi mostly low value added manufacturing jobs over

the decades in developed countries, as well the increased role of embedded national
security concerns in discussions revolving around global value chains, we have
witnessed a proliferation of inwalldoking strategies lately. Leading politicians in
economic powerhouses like the United States, United Kingdom, Brazil or China
have been openly advocating for protectionist measures raising the importance of
self-reliance mainly regarding knowledgend IRintensive, or dualise technology
production processes that include the use of artificial intelligence, quantum
computing, advanced robotics or semiconductors (Solingen et al., 2021).

Despite the United States serving as the flagship of globalization for
decades, President Trump announ®@ t he
and introduced a set of tariff barriers over tilnenostly concerning the bilateral
trade with China, but simultaneously the US withdrew from several multilateral
agreement$ as protectionist measures, allegedly with the aim of supporting the

=13
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domestic economy. A process that was subsequently followed, under the Biden
administration, by embracing policy stances like frissaringi aiming to shift

supply chains away from Chin@t At rusted countiroittes 0 ( Ye
strategic selreliance with regards to cuttirgdge semiconductor manufacturing

(Allisoni Schmidt, 2022). Consequently, by now, hostile attitude towards China is
founded on bipartisan support in US politicsif®h2023). At the same time, China

has also shown signs of turning inwards by pursuing governmental policies targeting
the countryods transformation from a | ab
economy with high domestic added value (Li, 2018), as aslvith domestically

designed and produced cuttiagge technology equipment (AllisoBchmidt,

2022).

4.3. COVID19 pandemic

The global outbreak of COVH291 which, from an economic perspective, can be
defined as an fiexogeneoudmpasbddoe fkmsavith un c o m
international commer ci &ln the first haf@pe2020 ( Ver L
severely disrupted value chains and had a negative impact on gross output (Kumagai
et al., 2020). The protective safety measuresisgibsed by the govaments of
most of the developed and emerging countries have put restrictions on the
movement of people and goods, and hence disrupted business operations in many
sectors primarily through the combination of the following four channels: (i)
reduction in emjpyment, (ii) sharp drop in travel, (iii) plummeting demand for
services that require fage-face interactions among participants, and (iv) increased
costs of international transactions (Maliszewska et al., 2020).

The increased uncertainty resulted intbstipply (e.g. of semiconductors,
personal protective equipment, or simply through the overall delays inlooodsr
trade) and demand (e.g. increased for medical supplies, streaming services, digital
gadgets; decreased for nemsential consumer goods services that require
proximity of people) side shocks (Baldwifiomiura, 2020), as well as plummeting
FDI flows (Strange, 2020). The impact and severity of the economic shocks caused
by the pandemic was uneven among different countries and regions (Kafata
Sass 2021) and was prolonged and exacerbated due to the fact that countries were
hit at different times, exposing the vulnerability of GVCs that are ultimately based
on the premise of uninterrupted global interconnectedness. Diversified supplier
networks may have contributed to increased resilience in GVCs, however the
pandemic shock showcased that, as a rule of thumb, the higher the complexity of a
value chain is, the more exposed it is to disruptions (Solingen et al., 2021). By the
same token, it important to note that the interconnectedness of production blocks
amplified the waves of supply shocks (Sfar3geininger, 2020). Furthermore, as
the epicenter of the pandemic happened to be in China, value chains heavily reliant
on inputs from Chineseompanies were more severely affected. Considering how
deeply integrated China is in value chains, the impact of Chinese lockdowns and
facility shutdowns rapidly became widespread in the world economy (McHKibbin
Fernando, 20D.
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4.4, A rising call for incrased resilience

Any disruptive event, even if the direct impact is restricted to a single firm, is going
to have indirect effects on a broader set of economic actors through the propagation
mechanisms of the trading relationships andith@ra- and intesectoral (Tokui et

al.,, 2017)1 input-output dependencies (Acemoglu et al., 2016). International
production networks are highly exposed to risKsirthermore, empirical evidence
shows that longer GVCs tend to be more vulnerable to external shocks, partly
because of the lack of rigkitigation mechanisms (Solingen et al., 20RBnd are

also capable of propagating disruptions in the economy. Smaller shocks tend to have
negligible effect on GVC operations, however, large shocks typically trigger strong
respnses and adjustments (Hunneus, 2018).

The core notion of resiliencé from an economic, ecological and
engineering perspectivieis the ability to absorb and overcome external shocks in
the shortest possible time (Giuseppiktichele, 2018). As Solingen at. (2021:21)
defines, GVC resilience is Athe ability
severe disruptions in a way that maximizes capacity to absorb shocks, adapt to new
realities, and reestablish optimized operations in the shortest pdsdiblee 0 .

5. Chinads changing role and weight in gl

The two distinguishable and broader dri vi
GVCs are the overall slowing pace of globalizatioas assessed earlieland the
countryodos economic decoupling from the Ur
Aprocess of weakening interdependence be
(Witt et al., 2023:1) and can be measured through the trends ofweRfated FDI
flows and tade data. Furthermore, in its core, it can be largely attributed to the fact
that after decades of being economically dependent on the US and the West, China
by now has emerged as the legitimate challenger of US hegemony (Allison, 2017,
Witt, 2019a).

As revolutionary advancements in the technology sector were among the
most significant drivers of the disintegration of production processes historically,
the tide has been apparently turning. On the one hand, some of the-edtimg
technologies for exampé, 3D printing, advanced robotics or-Based solutions
carry the potential of (at least partially) eliminating the need for human labor,
foreseeably in relatively low valuedded manufacturing activities, which has
practical implications for US and Eyyrean companies offshoring their activities to
China (Witt et al., 2023). The combination of new opportunities for-efigtient
localized production and the high pace of real wage increase in Chvhah far
outgrew the real wage increase in other Seash Asian countries is likely to
reduce the Western companies' dependence on offshored Chinese production
activities (Huang et al., 2021). On the other hand, with the (a) continuous
sophistication and proliferation of duate technologies (i.e. commgiic and
military) i as well as the intensifying battle for the dominant role in cuttidge
technologies, like semiconductor production (Patel, 2022) a n d ( b) Chi
increasing dominance in sensitive technological areas like battery production,
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nationd security concerns emerged as a primer consideration in a number of
knowledgeintensive GVCs with regards to what activities to offshore and to where
(Hille, 2020; Hu et al., 2021), considering the concerns revolving around the proper
protection of intek ct u al property rights (Antr 8s,
framework composed by Witt et al. (2023), compaiiiesid governments may
pursue different valuehain strategies depending on two factors: (@) strategic
importance in conjunction with national seity considerations, and (b)
reshorability of the process, which can be understood as the realistic feasibility of
moving offshored production processes back to the home country. Consequently,
Chinabés significance i n GViesUSiedblocofkel vy t
nations are still the leading innovators with much of the GVCs dominated by
Western lead firms (Witt, 2019&)although there is a growing number of Chinese
lead firms in some areas. For Western lead firms, the incentives to transfer low
valueadded processes to China are fading due to the country's diminishing
comparative advantage (although it is important to note that Chinese labor
productivity increased significantly in the past decades), while lead firms may be
reluctant to establis€hinese subsidiaries for highvalaed ded acti vi ti es
2020)iul ti mately curbing Chinadbds trajectory
international cooperation. On the other hand, many multinational enterprises
(MNESs) with production facilitiesn China are producing in the country primarily
to satisfy the local demand, therefore, they hardly have any incentive to reshore
these activities as long as the continuous economic growth and increasing prosperity
keep Chinese consumption at steady leyMsKinsey, 2020). Furthermore, the
increased number of Chinesned production capacities that are crucial for GVC
operations al so i nftdrnu embedeednesks i vatue chairtsr y 6 s
Overall, any reshoring trend from China that may followiksly to take years due
to the hysteresis of value chains related to sunk costs (Di Stefano et al., 2022).
Supplementing the aforementioned considerations, a set of political and
economic factors further amplifies the deterioration of the relationshipeeatw
China and the West, and therefore infers
the turning point in political sentiment is commonly realized as a post financial crisis
phenomenon, trade and FDI data prove that the economic interdependence between
the US and China has started to fall years before 2008, and the trend has been
ongoing since (Witt et al., 2023). Among the core reas$oagart from the rising
wage level§ we can mention (a) the slowing economic growth in China that implies
lower returnson investments (Eichengreen et al., 2012), and (b) substantial and
often unpredictable government interventions that increase the overall level of
uncertainty. In conjunction with the latter, the willingness of Chinese policymakers
to make politically matvated economic interventions was undeniably showcased
during the COVID19 pandemic, with draconian lockdowns, arrests, additional
taxes, and factory shutdowns frequently enacted without prior notice (Mitchell et
al., 2022). It consequently led to the ieation of the vulnerability of GVCs that
rely on singlesourcing methods with Chinese partners. In other words, the
occasional unreliability of Chinese upstream suppliers and the uncertain regulatory
environment triggered many Western firms and governsnamtshift their focus
from taking into account solely cestiented considerations to putting more
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emphasis on value chain resilience (Rapoza, 2020). One potential way of spreading
risk i although at the expense of a certain degree of redundancy andréeénced
efficiency (GeorgeSchillebeeckx, 2022) in GVCs is geographical diversification
by building parall el supplier net wor ks
strategy (BlackMorrison, 2021). From the perspective of China, it implies the
reductionof the country's embeddedness in value chaiagplained by the desire
of partner countries to reduce their dependencies on China and hence increase the
overall value chain resilience (Baldwifreeman, 2022), which is contrary to the
intentions and effds of the Chinese government to (i) increase the global
economybs dependence on China through th
GVCs (Rudd, 2021), and (ii) position the country as a de facto monopoly concerning
a set of crucial raw materialsasednputs. This aspect is especially relevant from
the perspective of the European Union, as EU member states, by and large, became
asymmetrically integrated in value chains dominated by Chinese firms in a sense
that while China managed to increase its DVX¥ (@e st i ¢ val ue of 't hi
exports, or export of intermediates forerport) vis'-vis the EU, the European
valueadded content of Chinese-eex por t s ( FVA, from Chinabo
fallen. In other words, this trend indicates that the EU becanoee reliant on
Chinese input than vice versa (Herriekguyen, 2019). On the other hand,
continuous and potentially accelerating economic detachment from the West is
l' i kely to have a detri ment al e fifcenet on C
trap Witt, 2016).

Chinese governmental policies;yBar plans and strategic documents

outline the vision of the countryds | ead
in the global economy and the designated pathway for the development of the
domesticeconmy (Wi tt, 2022). AMade in China 20
frameworks that explicitly made referenc
independence’ for example, through significant governmental subsidies for
domestic R&Di andtobecomeles r el i ant on foreignin techn:

Voigt, 2018). Although China is likely to fall short on the quantifiable goals of this
strategic documen t-year plane(enactediin 2020) éemaint at e s |
consistent with the inwardriented semt ment f ocused on O0dual C
al. 2021). It keeps the reduced dependence on foreign supplies among the top
priorities and puts emphasis on strengthening domestic markessh from the
supply (domestic production) and demand (domestic consomside (Takahashi,
2020; BlackMorrison, 2021). Furthermore, the governmental plan highlights the
importance of scientific and technological sedfiance (Lud®Witt, 2022)7 even if
it comes at the cost of shdadrm economic pain (Asia Society, 2023)he
aforementioned policies can be interpreted as strong government interventions that
are fundamentally contradictory to the principles of liberalized markets.

One practical way of pursuing such strategies is to enact policies and
provide governmental fuding for the purpose of deepening and upgrading domestic
value chain linkages, which can ultimately lead to the increase in the-aetiesl
content of exports (Banga, 2014). Alternatively, countries may decide to reshore
activities to increase the domestialueadded content in a given GVC, whildoy
the same tokein decreasing their exposure to external shocks and increasing their
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self-reliance (Titievskaia et al., 2020; Alvarez et al., 2021). To a certain extent, both
China and the US are currently niog on this trajectory.

With deteriorating economic ties with the West, China has been pursuing
geopolitical initiatives globally in the past decadmost notably the Belt and Road
Initiative T with the aim of building political and economic partnershipshich
can be understood as a sphere of intereptimarily in the developing world
(NordiniWe i ssmann, 2018) . I'n the context of
potential implication of such efforts is that it may set the foundation for Chinese
compangs to start offshoring labéntensive, low valueadded activities to, for
example, African countries with lower wage levels compared to China, which could
ultimately facilitate a higher valvadded content generated in China through
increased efficiencylLewini Witt, 2022). Shifting the production to higher value
added tasks is called upgrading in the literature (cf. Humphrey, 2004). On the other
hand, such a trend could also potentiall
val ue chai no @acGuiribghcapabjlitie? ahdagcumulbating knowledge
through leveraging the spillover effects derived from the extensive networks built
through GVC activities.

6. Comparative FDI analysis to identify quantifiable trends in investment flows

6.1. Approach and ethodology

The key findings of the OECGCadldes tradeeaf ent a
China (OECD, 2022) reaffirm the sl owing
i foreign valueadded content of exports, domestic vafukeled content driven by
foreign final demand, share of imported intermediate inputs subsequently embodied
in exports all fell between 2008 and 2018. As mentioned before, the other proxy
commonly understood as an adequate indicator of measuring GVC activities is FDI.
The following quantitatve analysis conducted by the author is based on the
view held by Witt et al. (2023), who argue that FDI flows are the most proper way
of measuring contemporary trends, as both trade data and the amount of FDI stock
in a given country can largely be atuited to strategic decisions made years, or
even decades agowhich could partially explain how trade in goods between the
US and China reached a record high volume at $691 billion in 2022 (Martin
Monteiro, 2023)1, whereas the inflow of FDI can be used doantify the
contemporary appetite of foreign firms to invest and establish affiliates in a given
country. When attempting to assess the relative position of China, a relevant proxy
can be to measure its ability to attract foreign investments compaesdeiming
countries that may serve as alternatives when it comes to offshored value chains
activities. The potenti al beneficiaries
Taiwan and Southeast Asian emerging countries, as well as Mexico due to its
proximity to the United States and low walgvel (Hille, 2020; Rapoza, 2020). The
FDI data of UNCTAD (2023) was used during the analysis, the observed period is
15 years (20072021).
Even though FDI is considered to be an adequate proxy to assess investment
flows in the context of GVC activities, in line with reasons mentioned earlier in this
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paper, one must note the limitations as well. For example, Beugelsdijk et al. (2010)
raise awareness of the hidden biases FDI stock analysis may imply when it comes
toassessig t he affiliate activities of MNE s ,
how indirect FDI flowsi motivated by practical financial incentivésnay distort

the results of FDI analysis and the conclusions drawn. Moreover, Sutherland and
Anderson (2015) laborate on how the aforementioned limitations and biases may
influence our understanding of the actual activities of Chinese MNEs.

6.2. Data analysis

If we contemplate the average annual FDI inflow growth rate (using current price
values) in fiveyear peiods, the analysis undeniably proves that China, by and large,
has been lagging behind in attracting new investments compared to other observed
countries. With its single digit annual growth over the past 15 yiearsich was

just narrowly in positive teitory between 2012 and 2016almost all examined
countries outperformed China in inflow FDI. The pivotal notion of relocating
production blocks from the fAstrategic co
not reaffirmed by this analysis, but the maienbficiaries appear to be Southeast
Asian countries. Consequently, the trend of more FDI flowing to countries that can
serve as alternative destinations of relocated value chain activitiethe expense

of continuous investment flows to Chinas verified by Figure 1.

Table 1.Average annual FDI inflow growth rate, 26@D21

Region Country  2007-2011 2012-2016 2017-2021 2007-2021
. China 12.3% 1.6% 06.5% 0.8%
castemn Asia Taiwan -52.7% 3.4% 4.6% -14.9%
Cambodia 29.0% 11.4% 7.4% 15.9%
Indonesia 50.0% -17.3% 85.3% 39.3%
Laos 16.2% 30.8% 11.1% 19.4%
South-eastern Malaysia 100.7% 0.4% 34.9% 45.3%
Asia Philippines 4.3% 35.0% 8.2% 15.8%
Singapore 35.6% 13.8% 11.6% 20.3%
Thailand 3.3% 78.9% -B0.7% 0.5%
Vietnam 41.3% 11.2% 4.6% 19.0%
Bangladesh 13.3% 16.6% 8.4% 12.7%
Southern Asia India 15.0% 6.9% 2.4% 9.4%
Pakistan -17.0% 22.7% -2.1% 1.2%
Sri Lanka 24.5% 0.3% 2.5% 9.1%
Central America Mexico 10.1% 14.8% 0.9% 8.6%

Source Source own construction based ddNCTAD (2023)

Furthermore, considering the FDI inflow shown relative to the GDP helps
to adequately assess how new investments kept \pilbethe growth of overall
economic output. For most of the observed countries, the value was considerably
lower in 2021 compared to 2007 which can be at least partially attributed to
Aisl owbal i zigalthoogh Ghint stamds dut as one of thestyperformers
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in this domain by a sharp fall from 2.35% to 1.05%. Only the Philippines, Cambodia,
Indonesia, and Singapore managed to attract more FDI relative to their GDP by the

end of the examined period. For completeness, it is important to notaithtd the

size of the economy per se, the nominal inflow of FDI to China in 2021 still exceeds
the Singaporean, Indian and Mexican FDI inflovesnbined

Figure 1.Box plot analysis of FDI inflow (% of GDP), 2002021
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Figure 2.Time series analysis of FDI inflow (% of GDP), 20014 2021
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The aforementioned trends may be interpreted as signs and early indicators of
the relative decline of China as for its r@s the first and foremost destination of
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dominant role becomes visible if we contemplate its share in global FDI inflows. Even
though the decoupling sentiment shows clearssigmore than 1 out of every 10
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dollars of FDI invested globally ended up finding its way to China in 2021. Due to the
robustness of the domestic market, its mass production potential and still deep
embeddedness in GVCs, China remains economically atgautiidst all challenges.

In the interest of truth, one must note that the size of the country per se is a crucial
determinant in China's share of global FDI inflows. Both in terms of population and
land area, China is among the largest countries, therefodeast part of its
significance in the global share of FDI inflows can be attributed to this variable.

Table 2.FDI inflow as % of global FDI inflow, 2002021

Alpp.)

Region Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2007-2021
Castern Asia China 438 729 760 825 770 824 845 916 657 654 835 955 954 1551 11.44 7.05
Taiwan 041 037 023 018 - 0.12 022 025 020 012 047 021 045 056 063 034]- 0.07

Cambodia 005 006 008 010 010 014 014 013 009 012 017 022 025 038 022 0.17

Indonesia 036 063 033 095 115 130 129 156 081 015 126 142 161 193 1.27 0.91

Laos 002 002 002 002 002 004 005 006 005 005 010 005 005 010 007 0.05

South-eastern Malaysia 045 048 012 065 076 063 0283 078 045 055 058 053 053 033 073 0.28
Asia Philippines 015 010 016 008 012 022 026 041 027 040 063 063 05% 071 066 0.52
Singapore 224 075 150 413 248 409 388 523 289 330 505 510 718 783 626 4.03

Thailand 045 058 052 105 015 088 109 035 043 017 051 051 032- 050 072 0.27

Vietnam 037 064 061 058 047 057 061 066 057 062 086 107 109 1b4 099 0.62

Bangladesh 003 007 006 007 007 005 011 011 011 011 013 025 01% 027 018 0.15

Southem Asio India 133 317 288 197 2325 1.65 193 247 214 217 244 291 341 665 283 1.50
Pakistan 029 037 019 015 007 006 009 013 008 013 015 012 015 021 0138 0.16

Sri Lanka 003 005 003 003 006 006 006 006 003 004 008 011 005 005 004 0.01

Central America Mexico 170 1.8 144 196 155 148 331 218 172 152 208 235 232 280 200 0.29

Source ownconstruction based doNCTAD (2023)

7. Discussion and conclusions

Internationalcooperation and reciprocal trade agreements were the founding blocks
of the era following World War Il. Formal multilateral arrangements, the
liberalization of capital flows and technological advancements paved the way for
countries to move away from seHliance and establish a world order based on
international partnerships and division ¢
past several decades, the increased level of living standards, the considerable
alleviation of poverty and productivityaghs in China can largely be attributed to the
integration into the global economy through liberalization (Dollar, 2017). Initially
taking part in low valuadded, specialized tasks of production chains set the
foundation for the knowledgeand technologytransfer required to stimulate the
domestic economy and paved the way for upgraidimath on an industrial and human
capital level (World Bank, 2020).

However, the era of cofbcused international cooperation seems to have
come to an end globally. Althgt IB scholars (e.g. Koréienreyro, 2013; Todo et
al., 2015; Solingen et al., 2021) tend to agree that the benefits of trade openness,
international diversification and GVC participation outweigh the potential drawbacks
caused by the increased exposuréoteign suppliers, the first decades of the 21st
century showcased that emerging geopolitical tensions among economic
powerhouses, rising national security concerns, and the potential of worldwide



60 Soma Balla

pandemics may bring novel factors into play and overhdetire efficiencyseeking
considerations when it comes to offshoring decisions.

With SinoUS tensions steadily rising on multiple fronts, further decoupling
(which is an ongoing phenomenon as the FDI analysis reaffirmed) is likely to follow
in the yearsd comel inferring deep economic implications and the potential of
partially restructured value chains. Inwandented governmental policies and
strategies such as the current Chinesgedy plan with special attention to the
propagation of dual circulath or US federal subsidies for companies to backshore
activities may further accelerate and exacerbate the trends observed in this paper. This
phenomenon will almost certainly serve as fertile ground for future research as
relocating production parts ist&ipated to be a decadéng proces$ just as it was
the case with China decades ago (Hille, 2020).

After all, empirical evidence of the last 70 years tends to confirm the notion
that nation states, by and large, are better off when they step onthiveaypaof
exploiting the underlying potential in international trade and economic openness.
Even upon considering the political and economic turmoil of the past decade, the
temporary retreat of globalizatignwhich is not historically unprecedented and can
be (at least partially) attributed to inevitable great power conflicts occurring from time
to ti me ( Aandth&deteriordtidgpblijical and economic ties between the
US and China, | agree with Witt (2002) that the logic of comparative adyemaill
always incentivize economic actors to engage in international trade in the long run.

As for the years and decades to foll o\
be influenced by the practical implications of notions like the taffidbetween
efficiency and resilience, strategic sedliance, national security and technological
hegemony. How these factors will shape the economic ties and the dynamics of
interdependency between China and the West is going to be one of the core matters
of the 21stentury global economy.
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Cabo Delgdo, the northern coastal part of Mozambique:
turbulent past, chaotic presenté

Ti bor Pi nt ®r

The importance of Mozambique's northern coast
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the |l ast ten years, |l arge reserves of natur al
|l ast few years have seen the rise of a jihadi
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1. Introduction

On24 February 2022, Russia invaded UKkrai |

aspect of | ife. The effects of the prot:H
coronavirus epi demi c al so affected i nt
devel opment sodiRtiywi i ceosnmand iinflation p
policy maketopingbankd devel oped countrie

When we | ook at natur al resources, in
fundament al change in the | astvibkgaronThe
pi peline gas, because until the war Russ
were al most 40 %. Natur al gas is importart
for 25% of its energy needs, equi val ent
domesrtadcucpti on at 10 %, i mport dependence
out break of the war, the EU has had to c|
its dependence on Russia and the energy
taken the poRusisoma agset herommin pipeline
energy strategy is shifting towards | iqu
takes up about 600 times | ess volume th
which makes it easiestaoncés awspbout opepe
in specially designed ships. LNG suppli
countries around the world and the gl oba
has i mported 98 Dbillion cubig Imet3@escwli
metres more than at the same2p@p@i2pnt in 20

Bet ween January and September 2022,

(17 %) and Qatar (13%) accounted for the
Gl oball vy, t hAeu ditnri @ leida Samd e@at ar are the
Commi s3022) . However, ot her sources shou



Ti bor Pint®r

SOOTD®STO00 S+~

TsoS®Zoo
=TT 0 <00

s -
= 3

|l e may become increasingly important f
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2. Cabo Delgado

Cabo Delgado is Mozambique's northernmost
nort h, Ni assa provi nce ttom tthhee samewttm almdnptul
to the eavald0M®t)si nMfthee region is covered |
which are ideal for the establishment an
i mpenetrable veget &fionlmakesaceeskai nSaaeé.
popul ated or al most conrpdssed, 2dotp layin.i nhabit e

Figure 1. The map of Cabo Delgado
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the instability and steadily deterioratir
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two ethnic groups: the Makonde -edjhmdtc gr «
2023b) , which | ives in the interior of t
160, 000, which is |l ocated®d28rc )t he coast (

More than a third of Mozambique's Musl
country, owhiChbo5®B&®l gado is Muslim, but th
of Christians. The Makonde ethnic group i
adherents of the ruling FRELI MO party, wh
Mus!l i m maj oprriitnya,r i Kryownor their support o f
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are | arlgel MakKomdne tgroup, including the cur
Nyusi. As a result, t he Mwani people str
current state order and the regulatory at
pl aicrecageipendenciKi (tEBMhOgRlLassif

In the Mozambican discour se, Cabo Del ¢
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dependence movement s. However, i
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especially among | ocal youth, and the qua
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But the | ast decade or so has brought
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whi ch hasmbetommpoheant economic project i
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positive feedback from the | ocal popul ati
gas fields in the Rovuma Basin has not | e
i ntegr artteo |l eoxmll si tiati on project s. I nstead

workers from abroad to secure their proj

applying criteria to |locals that they can
wheRP®ertuguese is the state | anguage, but
However, the coast al popul ation is becomi
arrival of foreign companies, fi sher men
di spropoomp emsadtei on, further widening the

Del gado and the Mozambij2c020 government ( Be

3. The crisis in Cabo Delgado until 2019

As political, ethnic and economic margin
r acdail youth increasingly identified with
Mohammed was a | eadisnq@atfei glhrega oirmcr adthiroalgl
gaining a considerable number of foll owe
t eacshihmagre spread through various platfor
countries, including Mozambique. The exac
radi cal religious sect was formed in the
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sever al nam&dabaabl udiemagi alg the yout h, b
name r el atSwmena Aamd nAfaltlwanaal (Muunkaasrjtnig h e

2030 . I am going to use the |l ast abbrevia

On 5b6Gct ®017, the ASWJ attacked the g
Praia, |l eading to the temporary |l oss of ¢
armed rebels who killed 17 people. Among
community |ehaderai ®urt hg ASWJ | ooted wea|
encouraged |l ocals to,2EF0)s.e By 2pAEII9 .t axkSEWJ
covered 9 out of 16 di sherligcatdso,' si .teé.r rniotroer

Munas j2n0g2h0e) . Deaigti ngf thEel1*, the ASWI escal ¢

through night operations, with guerrilla
of | ocal Suf i shei khs. I n 2018, it expanc
i solated v9, |talge snurhime r2 Odf vi ol ent attack
began to be carried out in the more pop
(Hammi g 21) .

The government has described the c¢omk
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nforcement forces to handle it. The gov
he particularly poorly trained military
uccess ,RONhlaymi rAse t he escalation mounted,
dopted-f aceldanpslicy. The authorities be;
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he government ordered the closure of thr
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4. Escalation of the Cabo Delgado crisis from 2019

The reasons for the ASWJ's strengthening

geographical expansi oretavod ki tod afrfgialnii stait o
none other than the |Islamic State's vilay
reigning caliph in 2018, but this was prol
as the organisatiof affictiatky i bedamastan
Depart ment of Stat e, 2021) . Since 2019,
advanced. This was due to an i mprovement
much better ar med, as atvlyeynaalhs om eh gdi nma c hmio
of which were | ooted from government troo
targeting of <civilians who were part of 1

executing them by beheadhad. gBpwR020, st he
capable of simultaneous attacks, and was :
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The government was reluctant to call
privat e omplaintiersy (PMCs) to mitigate the ch
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Group first appeared in September 2019, w
combat |l ed them to withdraw from the regi
any sigmrisfull¢cante@2RQhankinn Apr il 2020, t he
(DAG) soldiers Il anded for a year with som
with air support. In February 2021, the M
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5. The naural gas project in Mozambique

Since the discovery of natwural gas fields
map of the natur al gas industry.gafslthou:
production in the south, it i s on a s mal
Africa, but the South African company Sas
could make the I nhambane province in sou
(lertnati onal Tr a22doe2 2Ad. milnni stthrea tn cornt h, t he |
Cabo Del gado, is currently wundergoing hi
devel opment of the |Iiquefied natural gas

of ngasr aler year. The LNG project, worth
| argest i nvest ment of its kind in Afric
(Fl anders | ny2e0s2tlmeent & Tr ade
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Figure 2.The map of the natural gas fields in the Rovuma Basin:
the Area 1 and the Area 4

Mozambique's Rovuma Basin gas fields and LNG project locations
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The map in Figure 2 shows the divisior
partner in Mozambigue's Rovuma Offshore
Energi es, whi ch hol dsy, a AB&ad&apbbkost ReRer olPe
Occident al Petrol eum) was the concess of
operating stake in the Rovuma LNG project
there are also a number of Moegza.mbThla ng an
fields in this area are |l ocated at a dep
coast of Cabo Delgado. The gas reserves i
metres (tcm). An LNG processirneg tphlea ngta si sw
be piped in, |l iquefied by the plant and
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a marine erminal to receive | ahgeALN& 4 3
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prowast affected by the ASWJ attacks. The
kil ometres from Total's planned facilitie
its workers reflected on vis maior situat
t henal Tmmas conditioned its return on the
i mprovement in the humanitarian situation
Je&€hri stophe Rufin and his committee to &
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The European Union and its member states back theafiion of a permanent investment
tribunal and a Committee of the Parties that would handle different tasks, including the
selection of adjudicators. According to the European Union and its member states, the
members of the investment tribunal should warladulFHtime basis, and the selection criteria
should prioritize the most qualified and unbiased individuals, regardless of their nationality.
To expand the pool of potential adjudicators and promote diversity, they suggest adopting the
entire language ofArticle 2 of the ICJ Statute for the qualifications requiremeiitse
European Union and its member states do not support the idea of tribunal members being
appointed by States that do not recognize the tribunal's authority.

This paper delves into the Eypean Union and its member States' positions on certain
fundamental issues related to ISDS reform, along with a comprehensive analysis of varying
positions held by other stakeholders, including some members of UNCITRAL working group
Il who share similar iewpoints with the European Union and its member states on some
matters and have differing opinions on others.

Keywords: ISDS, Reform, the European Union, UNCITRAL working group I

1. Introduction

The United Nations Commission on International Trade (aNCITRAL) Working

Group Il (hereinafter the WGIII) was given a broad authority to work on the possible
reform of investosstate dispute settlement (hereinafter ISDS) in 2017. The WGIII
identified concerns regarding ISDS and found reform desirable. Esdhirty-eighth

to forty-third session, the WGIII discussed potential solutions for ISDS reform. The
European Union and its member States were among the participants in these
discussionsNCITRAL, 2023).

The WGIII has been considering the selection gobantment of tribunal
members for a standing multilateral mechanism. At its fortieth session, the WGIII
requested the Secretariat to develop draft provisions on this matter, as well as on the
establishment and functioning of the mechaniEMNCITRAL, 2023) At its fifty-
fifth session in 2022, expressing satisfaction with the progress made by the WGIII,
the Commission encouraged the WGIII to submit a code of conduct with commentary
and texts on alternative dispute resolution mechanisms for consideration
(UNCITRAL, 2023). Moreover, in different sessions, the WGIII discussed the
possibility of establishing an appellate mechanism for invettde dispute
settlement (ISDS) based on various documents, including A/CN.9/WG.III/WP.185,
A/CN.9/WG.III/WP.202, and A/Q.9/WG.III/WP.224. The Working Group
recognized that there was a general interest in having an appeal mechanism, as it could
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improve the coherence, consistency, and predictability of decisions made in ISDS
proceedings. However, concerns were also raisedtdbe additional costs and time
that an appellate mechanism could entail for disputing pgdWiaghenya2021) The
Working Group also examined the experience of the WTO Appellate Body and raised
guestions about the financing of an appellate mechaniainttee risk of further
fragmentation (Muigua, 2021) The European Union and its member States
participated in the discussions and expressed their positions (UNCITZRARa).

The establishment of a standing multilateral mechanism would require the
preparation of a statute and rules or regulations, and various models could be
considered for prepary the latterfNgotho, 2021) The draft provisions related to
Aistanding mul til ateral mechani s m: sel ect
member s and r(UNCIERAE R02hbpvbuldeneed  be adjusted and
completed to form part of such framewokkoreover, there are differences related to
some of the key issues that are under consideration. Despite these differences,
UNCITRAL Working Group Il has made progress on developing a multilateral
reform of ISDS, including the establishment of a codeonfduct for arbitrators and
the development of a framework for the selection of arbitrators. The Working Group
is expected to continue its work in the coming years.

The European Union and its member states have been playing an active role
in the WGIII disassions on ISDS reform, pushing for measures to enhance the
accountability, transparency, and predictability of the ISDS sysgtevhzHgjdu,
2020).The main position they have taken is that-futie, qualified, and independent
individuals should make upettribunal, regardless of their nationality, as opposed to
the practice of some countries of nominating pagipointed arbitrators, which raises
guestions about impartiality and independence (European Commi28i3). They
have embraced this position eldio several underlying factors. Among these, the
presence of tensions arising from an uncoordinated investment policy between the
EU's internal and external actions, coupled with the reluctance of EU Member States
to release their investment agreementss played a pivotal role in shaping this
development. Above all, the paramount concern is to uphold the "autonomy of the EU
legal framework," the ability to regulate public policy objectives, and the avoidance
of jurisdictional conflictFinckenbergBroman, 2022).

Although the European Union and its member states are actively involved in
the WGIII and support ISDS reform, they have different positions than other
stakeholders on some issy&uillaume, 2023)Specifically, during discussions on
the establisment of an appellate mechanism, the European Union and its member
states expressed general interest in the idea but raised concerns about the additional
costs and time that disputing parties would incur. They also highlighted the potential
precedential ééct of appellate decisions, which could impact similar provisions in
other treaties and affect the control of states over the interpretation of investment
treaties, particularly for those that did not participate in the appellate mechanism.
Overall, the Eropean Union and its member states have played an active role in the
discussions of the WGIII, where they have been advocating for ISDS reforms aimed
at enhancing transparency, accountability, and predictafilityopean Parliament,
2020).
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In this paper,the author analyzes the works of the WGIIlI on standing
multilateral mechanism and evaluate the positions of different stakeholders including
the European Union and its member States. The author intends to employ the legal
analysis methodology to examirteetissues at hand.

2. The establishment of an investment tribunal and committee of the parties

The WGIII must take into account fundamental issues regarding the creation of a
multilateral investment tribunal and its governing system. The draft provikian3
related to fAstanding multilateral me c h an
tribunal members and related matterso pr
tribunal and governance, there are other matters that the WGIII must address in the
future (UNCITRAL, 2021b). The draft provisions 1 to 3 read as follows:

iDr aft pirEstablistemerd of thed Tribunal

A Multilateral I nvest ment Tribunal i s
function on a permanent basis.

Draft provision 2 Jurisdiction

The Tribunal shall exercise jurisdiction over any dispute arising out

of an investment [ e], which the parti
Tribunal.

Draft provision 3 Governance structure

1. There shall be a committee of the Parties composed of
representaties of all the Parties to this Agreement establishing the

Tribunal...

2. The Committee of the Parties [ é]
procedure and adopt or modify the rules of procedure for the first

instance and the appellate level, [the Advisory Centmaf] the

Secretariat.

3. The Tribunal shall determine the relevant rules for carrying out its

functions. In particular it shall lay down regulations necessary for its
routine functi p2021m3g)..00 ( UNCI TRAL

Draft provision 1 establishes the tribunal @ permanent institution, while
draft provision 2 specifies that it will exercise jurisdiction over any investment dispute
between contracting states and nationals of other contracting states, subject to consent.
Future investment treaties could contairoyisions related to consenting to the
jurisdiction of the multilateral investment tribunal. The WGIII could also explore
incorporating a mechanism in the multilateral instrument on ISDS reform that would
facilitate the inclusion of consenglated provisins related to the tribunal in current
investment treaties. The Committee of the Parties, composed of representatives of all
parties to the agreement, is introduced in draft provision 3 as the governing body
responsible for carrying out various functioriacluding establishing rules of
procedure for the tribunal. The tribunal itself will develop rules for its routine
functioning. The provisions may be further clarified in future investment treaties, and
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the term "parties” may refer to either states or udisg parties depending on the
situation (UNCITRAL, 2021b).

The WGIII needs to work on the matters associated with the procedural
framework of a permanent multilateral body. Although the agreement creating the
tribunal could set out general procedural sutee group should also consider whether
detailed procedures should be defined in secondary legislation. This secondary
legislation could be developed and amended by the Committee of the Parties and,
when necessary, the tribunal itself. By defining proced in secondary legislation,
it will allow for future modifications and updates to the procedural rules. This method
would be similar to other international organizations such as the ICJ, ITLOS, and
ECHR (UNCITRAL, 2021b).

The European Union (EU) and itleember states as active participants in
UNCITRAL Working Group lll on Investo6tate Dispute Settlement (ISDS) Reform,
have been working on developing a multilateral reform of ISDS. The EU has been
advocating for the establishment of a multilateral inwestt court, which would
replace the existing ISDS system with a permanent court to resolve investment
disputes (European Commissj@®19). In March 2020, the EU and its member states
submitted a joint paper to UNCITRAL Working Group Il outlining theioposal for
a multilateral investment court. The paper emphasized the need for a court system that
is independent, impartial, and of high quality, and suggested several mechanisms to
enhance the accountability and transparency of the court. The EU anenitsem
states have argued that a multilateral investment court would provide greater
transparency, accountability, and consistency in resolving investment disputes, and
would also address some of the concerns raised by civil society groups and trade
unionsregarding the potential for ISDS to undermine the ability of governments to
regulate in the public interest (European Parlianiz0R0).

The European Union and its Member States have expressed their preference
for a modified version of provision 2. Theyegber covering statstate disputes
(UNCITRAL, 2021c). This might be a unique and useful innovation to the
investmendrelated arbitration. Several countries are not interested in an ingéster
dispute settlement system. This might create an accepfatia tor them to mitigate
their dispute through statgate dispute settlement system.

Moreover, the EU suggested avoiding the term "investment" to prevent
probabl e double Ainvestment testo under t
the focus shoul be on the element of consent to jurisdiction, regardless of the type of
consent instrument used (UNCITRARO21c). They propose the following text for
provision 2:

AThe Tribunal shall exercise jurisdic
parties have consentd t 0 submit to the Tribunal
2021c4) . o

Regarding draft provision 3, The EU and its member states support the
creation of a Committee of the Parties and suggest that decisions should be made by
qualified majority, e.g. the specific nature oflecision may determine the required
majority, which could be a 3/4 majority or distinct majority (UNCITRAO21c).
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Canada also supported the proposal for a governance structure composed of a
Committee of the Contracting Parties but suggested furtheamgeedon its role and
relationship with the Tribunal (UNCITRAL2021d). Colombia thinks that the
decisionmaking process should strike a balance between requiring consensus for
critical matters and allowing for decisions to be made by a simple majoritforote

less significant issues (UNCITRARO21e). The author is of the view that requiring
consensus should be avoided as it created difficulties in the WTO system, rather two
third majority should be required for critical matters and simple majority omsothe
Moreover, regarding the selection of arbitrators, simple majority should Hedleker

to fasten the process.

3. The selection and appointment of members of the tribunal
3.1. Selective representation and number of tribunal members

3.1.1.Numberof tribunal members and adjustments

The WGIII has expressed a preference for selective representation on the international
investment tribunal, instead of having a full representation. This is because a high
number of members could be expensive and complex tagea The approach they
suggest is to have a broad geographical representation and a balance of genders, levels
of development, and legal systems. The agreement establishing the tribunal should be
flexible enough to adjust the number of tribunal memberghas number of
participating states and caseload changes over time. To ensure balanced representation
over time, draft provision 8 will address the necessary considerations. Draft provision

4 reads as follows:

nal. The Tribunal s h afl [4] indegendenb mposed of
members in [full][part] time office, [elected regardless of their
nationality][nationals of Parties to this Agreement, elected] [...]

2. Option 1: The number of members of the Tribunal may be

amended by a [twithirds] majority of the rpresentatives in the

Committee of the Parties|.]

Variant 1:[, based on the case load of the Tribunal as follows: (to be

completed)]

Variant 2: [, based on the increase or decrease of the Parties to this

Agreement, as follows: (to be completed)]

Variant 3:[, based on the evolution of case load and of the Parties to

this Agreement, as follows: (to be completed)

Option 2: The Presidency of the Commi
propose an increase in the number of members of the Tribunal

indicated in paragraph [...] The number of members of the Tribunal

may then be amended by a [dtords] majority of the

representatives in the Committee of the Parties.

3. No two members of the Tribunal shall be nationals of the same

State [...,]R@bGYNCI TRAL
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Thequestion of whether tribunal members should worktioie or paritime
depends on the number of members and the tribunal's workload. If there are many
members to increase diversity, pamie employment may be considered, which could
require rules prohiling parallel activities.

Paragraph 2 addresses the matter of adjusting the number of tribunal members
over time. The Working Group recommends determining the number of members
based on a projected caseload, and then making changes as the number of States
parties changes. If there is a tiier mechanism, it is anticipated that fewer cases will
be heard in the second tier, and thus fewer tribunal members may be required there
than in the first tier. Paragraph 2 presents two alternatives for modifying itit@enu
of tribunal members. The first option entails having fewer members that correspond
to the projected caseload, with the possibility of adjusting the number as needed. The
second option involves having a greater number of members, including some who
maywork parttime, in order to promote greater diversity (UNCITRA021b).

In paragraph 3, it is suggested that the Working Group should deliberate on
whether nationality should be a factor in determining the makeup of the tribunal.
Additionally, the possiitity of implementing a provision that would prohibit two
tribunal members from sharing the same nationality is suggested. This provision is
reminiscent of some court statutes that permit the selection of judges without regard
to nationality but prohibit wo judges from the same state from serving
simultaneously. If the composition of the tribunal were to be influenced by nationality,
it could be guaranteed that each member State has the chance to have one of its own
nationals appointed to the tribunal hysiituting a system of rotation among the
member States (UNCITRAL2021Db).

According to the European Union and its Member States, the impartiality and
independence of tribunal members can only be ensured througimieikmployment
(UNCITRAL, 2021c). Canda also supports appointment on a -fule basis
(UNCITRAL, 2021d). However, according to the EU, they may allow-{iaue
employment as a transitional measure initially. The adjudicators' nationality is not a
determining factor; instead, their competeand independence should be the primary
consideration, following the ICJ Statute's Article 2. The qualifications required for the
highest judicial positions in their respective countries and expertise in international
law should both be considered wheresihg potential adjudicators, expanding the
pool and enhancing diversity (UNCITRARO021c). On the other hand, Colombia
suggested that the parties without a representative judge in the Tribunal may be able
to appoint an ad hoc judge in cases where theyn&olved in order to ensure that all
parties' legal systems are comprehended. However, the EU do not support appointing
ad hoc judges (UNCITRAL2021e). The author is of the view that tribunal members
should be primarily fultime employed based on geaghical diversity.

The European Union and its Member States recommend selecting option 2
due to its clear procedural framework, and variant 3 of option 1 regarding its
substance. As a result, they propose the following provision:

2. The Pr eComndteeotthe Parties, acting on behalf
of the Tribunal, may propose an amendment in the number of
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members of the Tribunal indicated in paragraph 1 based on the
evolution of case load and of the Parties to this Agreement, giving
the reasons why this isonsidered necessary and appropriate. The
Secretariat shall promptly circulate any such proposal to all Parties.
The number of members of the Tribunal may then be amended by a
[two-thirds] majority of the representatives in the Coittee of the
Partie® UNCITRAL 2021c8 ) . 0

The European Union and its Member States have concerns that the provision
outlined in paragraph 3 of the draft provision may be inflexible if there is a need to
adjust the number of adjudicators, such as due to an increase in casdloadeed
for additional adjudicators (UNCITRAL2021c).

3.1.2. Ad hoc tribunal members

Draft provision 5 addresses the need to propose options for the participation of ad hoc
tribunal members with some flexibility in forming chambers for specific cadtbs
parties' consent. This flexibility is present in the statutes of international courts, for
instance, the International Court of Justice. Different methods for appointing ad hoc
tribunal members are also suggested, including direct appointment bgsparrti
selection from a defined roster (UNCITRARO21b). The draft provision 5 reads as
follows:

nl. The parties to a dispute may <choo
me mber , [ é] composed of three or more
may determine, for dealingit particular categories of cases in

accordance with article-}; for example, (to be completed).

2. Such person shall be chosen preferably from among those persons

who have been nominated as candidates
(UNCITRAL 2021h5).

It is important to note that the WGIII needs to consider whether to retain
paragraph 2 and should note that the ad hoc judge system may have disadvantages in
the interState context, and it may not be suitable for the investiate context. Draft
provision 5brings up the matter of nationality, and it is important to note that in some
court statutes, a State involved in a case can appoint an ad hoc judge, even if they do
not have a judge of their own nationality on the tribunal. An ad hoc judge can be
choserfrom any country, and they are usually not a national of the State that appoints
them (UNCITRAL 2021b).

The Working Group could explore the possibility of involving a less senior
person in the ISDS tribunal or as an observer to promote competence asivitycl
over time. However, as this role is not currently provided for in existing mechanisms,
it would need to be created specifically for this purpose.

The European Union and its Member States hold reservations about the
appointment of ad hoc judges aae considering alternative options to ensure that
adjudicators have a comprehensive understanding of respondents’' legal systems.
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These alternatives include appointing experts and translators, as well as gathering
evidence on domestic law's interpretatibnaddition, legal counsel representing the
case could provide further assurance in this regard. The appointment of ad hoc judges
raises several concerns as research indicates that such judges, like those in the ICJ and
IACtHR, often favor the state thappointed them. This similarity to patéyppointed
arbitrators in ISDS has been noted in Larsson et al. (2@2Moreover, enabling

only the host state to appoint an ad hoc adjudicator may raise concerns about due
process. This may prompt the investoraiso request the appointment of an ad hoc
adjudicator, resulting in the presence of two ad hoc adjudicators alongside the
permanent body. This would be counterproductive and could compromise the
permanent body's efforts to establish consistency, predittaand legitimacy. Ad

hoc adjudicators are more prone to ethical issues than permanently appointed
adjudicators (UNCITRAL.2021c). However, Colombia suggested appointment of ad
hoc judges to ensure that the laws and legal system are understood (WMICITR
2021e).

3.2. Nomination, selection and appointment of candidates

3.2.1.Nominationof candidates

The Working Group has emphasized that the appointment methods of tribunal
members in ISDS should prioritize fairness, quality, transparency, neutrality,
accountability, and high ethical standards. The diversity in gender, geographic,
linguistic, and legal systems is essential in the ISDS system, as it can ensure a more
balanced decisiemaking process and enhance the quality of justice. The Working
Group hasighlighted that lack of diversity can threaten the legitimacy of the ISDS
regime.

To prioritize expertise and integrity over political considerations in ISDS
tribunal member appointments, the Working Group recommended alayeited,
transparent, and akeholdefinclusive selection process. They suggested that
selection panels and consultative committees should conduct candidate screenings
before the appointment is made by the States Parties to the agreement establishing the
tribunal.

The Working Grouplsould take note that draft provisions 6 to 8 propose the
common method of selecting tribunal members by an intergovernmental body from a
list of nominated candidates. The group should explore if draft provision 8, which
proposes seat allocation to geogriaphy defined groups of States, can create a
selective representation tribunal that ensures fair regional and legal system
representation. This approach may be an effective means of achieving representation
in the tribunal.

To avoid the selection procefi®m becoming blocked, it is preferred to
conduct elections through voting rather than consensus. States can cast their vote for
multiple candidates to ensure diversity and balance. Generally, a qualified majority
rule is applied to ensure that the appeihtribunal members are acceptable to most
States. If no qualified majority is reached, less demanding majorities are often
provided to avoid a deadlock in the election. Some courts use a system where tribunal
members are chosen by treaty parties or &eddle body of States, even if the
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membership is greater than the group of States that accept the court's jurisdiction
(UNCITRAL, 2021b). The draft provision 6 reads as follows:

AOption 1:

1. Nomination of candidates for election to the Tribunal maydaem

by any Party to the Agreement establi
Tribunal members shall be elected from the list of persons thus

nominated.

2. Before making these nominations, each Party shall encourage the

participation of, and is recommended to coansu [ é ] in the proc
of selection of nominees.

Option 2:

Any person who possesses the qualifications required under article

4, paragraph 1 may apply to the selection process following an open

call for candidacies to be issued in accordance with a decikion

the Committee of t,2@21bPaodti es. o6 (UNCI T

Option 1 for choosing tribunal members involves the Parties nominating
individuals, like in some courts. However, this approach has been criticized for its
uneven national processes, lack of transpay in selecting candidates, and political
influence in nominations. The WGIII thinks that this option might ensure gender
balance in the makeup of the tribunal. Under this option each party would be asked to
propose submit two nominations. Option 2 pregm to remove the nomination
process from the parties. Instead, it suggestsnsefiination by any eligible
individual after an open call. However, it is necessary to have a separate body for
screening and filtering candidates to ensure fairness of thectisel process
(UNCITRAL, 2021b).

The European Union and its Member States oppose the selection of tribunal
members by states that do not accept the tribunal's jurisdiction. Such a scenario could
cause issues if those states were allowed to influencerithendl's operations
(UNCITRAL, 2021c). Canada is also has similar views (UNCITR2021d). The
author is of the view that all states should be given power to participate in all of the
matters as the system will likely influence all and the stakeholddrengiure that
their positions are counted through the process.

The European Union and its Member States advocate for a robust nomination
and appointment system that prioritizes qualified and independent candidates and
ensures diversity in geography anchder. Their proposal involves a combination of
open calls for direct applications and a transparent nomination process that involves
stakeholders. This approach combines the first two options of draft provision 6. Direct
application appointments would pext political nominations. To ensure gender
balance in the tribunal's composition, the EU suggests each party should nominate
more than just one or two candidates (UNCITRA021c).
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3.2.2. Selection process

The guidelines for the use of selection parmiscommittees in the appointment
process is provided in the draft provision 7. The provision outlines the establishment
and function of a selection panel based on a submission received (A/CN.9/1050, para.
33). It is noteworthy that some international ceutiave utilized screening
committees, consultative appointment committees, and appointment committees
(A/CN.9/1004/Add.1, para. 118) (UNCITRAI2021b). The draft provision 7 reads

as follows:

ADraft p-iSaectiorsHareln 7

a. Mandate

A selection pae | (hereinafter referred to ac
established. Its function is to give an opinion on whether the
candidates meet the eligibility critert

b. Composition

1. The Panel shall comprise [five] persons chosen frorangm

former members of the Tribunal, current or former members of

international or national supreme courts and lawyers or academics of

high standing and recognised competen
the Panel shall reflect in a balanced manner the geogedphi

diversity, gender and [the different legal systems of the Parties] [the

regional groups referred to in article 8].

2. The members of the Panel shall be appointed by the Committee of

the Parties by [qualified][simple] majority from applications

[submited by a Party][received through the open call referred to in

paragraph 3].

3. Vacancies for members of the Panel shall be advertised through an

open call for applications published by the Tribunal.

4. Applicants shall disclose any circumstances that qpuédrise to

a conflict of interest...

5. Members of the Panel shall not participate as candidates in any

selection procedure to become members of the Tribunal during their

membership of the panel and for a period of three years thereafter.

6. The composibn of the Panel shall be made public by the Tribunal.

[ €]

f. Tasks

1. The Panel shall act at the request of the secretariat, once candidates

have been nominated by the Parties pursuant to article 6, paragraph

1 or have applied pursuant to article 6, peapg 2.

2. The Panel shall: (i) review the nominations or applications
received [é] (ii) verify that the canc
appoint ment as members of the Tribune
establish a list of candidates meeting the requerds.

3. The Panel shall complete its work in a timely fashion.
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4. The chair of the Panel may present the opinion of the Panel to the
Committee of the Parties.

5. The list of candidates meeting the requirements shall be made

public.

6. The Panel shall pubi s h regul ar reports of
(UNCITRAL, 2021b10).

Screening committees evaluate potential tribunal members before their
selection to confirm their qualifications, expertise, and eligibility. They are
responsible for eliminating candidates wdwnot meet the requirements, resulting in
the appointment of more qualified and independent tribunal members, even if the
States are responsible for appointing them. Generally, screening committees do not
consult with norstate entities (UNCITRAL2021b)

The European Union and its member states strongly advocate for a screening
process to select qualified and independent adjudicators to prevent the politicization
of state hominations. The selection panel should consist of independent individuals,
including former tribunal judges, current or former members of supreme courts, and
highly competent lawyers or academics who can apply directly through an open call.
The panel's independence should be ensured by an external entity, like the President
of the Intenational Court of Justice, who confirms that the members meet necessary
requirements. The committee of the parties must guarantee geographical diversity,
gender balance, and different legal systems when appointing members to the selection
panel. The panal' appointment should be by a qualified majority to prevent
politicization but should remain independent from the committee. The panel must
screen all candidacies to ensure only vetted and approved adjudicators are appointed.
The author is of the view thahairman of the committee of parties should oversee the
activities of the panel and handing responsibility to other international body will
complicate the matter (UNCITRAI2021c).

3.2.3. Appointment process

The appointment process is provided in thetgredvision 8, which reads as
follows:

ADraft p-rAgpeihtnent lectid)

1. The Panel shall publish the names of the candidates who are
el igible for el ection [ é] based on
which nominated them for the election: Asferica, Latin America

and the Caribbean, Western Europe and others, and Eastern Europe.
2. The Panel shall recommendinembers to serve on the appellate
level of the Tribunal based on the extensive adjudicatory experience
of such candidates.

3. The Menbers of a particular regional group in the Committee of
the Parties will vote on the candidates eligible for election from their
regional [ é]
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4. The Committee of the Parties shall only appoint members of the

first instance and appellate | evel Tr|
5. At every election, the Committee of the Parties shall ensure the

representation of the principal legal systems of the world, and

equitable geographical distribution as well as equal gender

representation in the Tribunal as a whole.

6. The members shaklect a President of the Tribunal by a

confidential internal voting procedure with each member having one

vote. The President shall be elected for a term of three years with the

possibility of oneree | ect i on . 0, 20RQMUNZ) @ RAL

Paragraph 1 outlines strategy for promoting diversity in the selection of
tribunal. The proposition is that each regional group would exclusively vote for their
regional candidates to appointment the candidates against their regional quota but not
for the candidates from otheegions (UNCITRAL 2021b).

The WGIII should clarify the election or allocation of tribunal members to
the firstinstance and appellate level. If necessary, the WGIII can choose from three
options: (i) establish a common pool of nominees who are qualdieloth levels
and hold a single election, (ii) conduct a separate election for thénftahce and
appellate members, or (iii) have the Committee of the Parties elect all judges without
distinction, and then let the tribunal organize itself basethemecommendation of
the selection panel into firsier and appellate levels.

The European Union and its Member States support the goal of achieving
equitable geographical and gender representation in the tribunal. However, they
suggest that the specifaetails regarding this matter, such as formulas, should be
determined by the Committee of the Parties rather than included in the statute,
allowing for more flexibility. They also propose separate tracks for nomination,
selection, and appointment of membéor the first instance and appellate level, with
the committee deciding on appointments for each level through separate elections. In
addition, they suggest that the qualification criteria for appdiatel adjudicators
should be expanded beyond adadiory experience to include seniority in other
relevant areas (UNCITRAL2021c). Finally, they recommend some clarifications to
the draft text:

AThe Panel shall publish the 1ist 0
pursuant to [Article 7(f)(2)(iii)] who are eligib for election as

members of the Tribunal by classifying them in one of the

following regional groups based on the nationality of the country

which nominated them for the election or, in case of direct

applications, based on the nationality of the cand&laAsia,

Africa, Latin America and the Caribbean, Western Eurape

others, and Eastern Eurape ( UN C | ZDRAT).

The author is of the view that primary and only concern of the tribunal should
be to ensure geographical diversity, other type ofesgmtation should be left to the
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stakeholders to keep in mind. Because, not every stakeholder is in the same
developmental stage to nominate as such.

4. Terms of office, renewal and removal

4.1. Terms of office and renewal

The Working Group should take enaccount that longer terms for tribunal members
that are nofrenewable may prevent them from being influenced unduly. However,
not having reappointment opportunity, may result in a loss of valuable experience.
This might be mitigated by appointing for [ggr and staggered judicial terms. The
draft provision 9(a) discusses about terms of office and renewal. It reads as follows:

fa. Terms of office and renewal
1. The Tribunal members shall be elected for a period of [nine years]
[without the possibility ofe-election][and may be relected to serve

a maximum of one additional term).

2. Of the members elected at the first election, the terms-Jof |
members shall expire at the end of [three] years and the termp of [
more members shall expire attheenfiafi x] year s é
They will, however, continue in office to complete any disputes that
were under their consideration prior to their replacement unless they
have been removed in @wdance with section (b) beldw
(UNCITRAL, 2021b14).

The WGIII was advised toonsider the duration of resolving ISDS cases and
balancing the workload among tribunal members when deciding on appropriate term
lengths. Some proposed a term of 6 to 9 years with staggered replacements to ensure
stability and jurisprudential continuit@ther international courts have set terms from
4 to 9 years, with one court having no term limit. A gradual turnover of new members
could be achieved by staggering appointments at-feaeintervals (UNCITRAL
2021b).

The European Union and its Membedat®s support the idea of appointing
adjudicators for long, nerenewable, and staggered terms of office. They favor the
option of "without the possibility of relection" and support the current drafting of
paragraphs 1 and 2 of draft provision 9(a). Menewable terms of office protect
adjudicators from pressure to secure-election, thereby enhancing their
independence and impartiality. Longer terms of office decrease worries about job
security and foster independence. Finally, long and staggered hetmestablish
institutional memory, expertise, and collegiality, leading to a more consistent
development of case law (UNCITRARO21c). The author is of the view that the
terms of office should be renewable and it is up to the stakeholders to debiele if
adjudicators are independent or not. All the members should trust the democratic
nature of the selection process.
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4.2 Resignation, removal, and replacement

The draft provision 9(b) discusses about resignation, removal and replacement. It
reads as fitows:

ib. Resignation, removal, and replace
1. A member may be removed from office in case of substantial

misconduct or failure to perform his or her duties by a unanimous

decision of all members except the member under scrutiny. A

member may resigrirom his or her position through a letter

addressed to the President of the Tribunal. The resignation shall

become effective upon acceptance by t|
2. A member who has been appointed as a replacement of another

member under this article shaémain in office for a duration of

[nine] years except for members who are appointed as replacements

for members elected with a shorter period of [three] years or [siX]

years after the first election. Members who are appointed as a

replacement for a membweith a shorteterm period will be eligible

for reelection for a full teri (U N C | ZDR[#14).

Majority of international court statutes establish misconduct and inability to
perform duties as the grounds for removal of tribunal members. These @ne\ase
intended to maintain the independence of tribunal members by preventing States
Parties from interfering with the removal process. The suggestion was made that the
president of the tribunal, with the involvement of other members, should be
responsite for making decisions regarding removal. It was also recommended that
the threshold for removal should be high. This was discussed in paragraphs 41 and 42
of document A/CN.9/1050 (UNCITRAL2021b).

The European Union and i addmaredetdle r St a
about the removal process of permanent adjudicators in paragraph 1 of draft provision
9(b). The suggestion is that other adjudicators can remove them based on a
recommendation from the President, or the Vice President if the Presitemise
being scrutinized. It is suggested that a qualified majority (e.g.-tbueths) should
be required instead of unanimous agreement for the decision to remove a permanent
adjudicator. This change would prevent a single adjudicator from blockimgved
in cases where it is necessary. The author is of the view that stakeholders also should
be able to recommend for removal. The requirement might be getting signature of
onetenth of the members States (UNCITRAI021c).

5. Conclusion

The draft provissns and explanations related to i
selection and appointment of ISDS tribbna me mber s and amdel at ed
comments of different stakeholders provide insights into the ongoing discussions and
debates surrounding the edistment of a multilateral investment tribunal or court.

While there is support for the establishment of a permanent multilateral body to
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resolve investment disputes, there are still concerns and issues that need to be
addressed, such as the procedurah&aork, governance structure, and potential
impact on sovereignty and the ability to regulate in the public interest. Moreover, these
matters may include whether the tribunal should be established under an existing
international organization such as theitdd Nations or as an independent body. As

a recognized international organization, the tribunal would have legal standing under
both national and international law, making it possible for it to enter into agreements
such as seat agreements, granting tleeessary privileges and immunities.
Furthermore, the WGIII should consider the governance structure of the tribunal and
which organs should be created under the agreement establishing the tribunal.

The creation of a Committee of the Parties has been deddwor the EU and
its member states, as well as other stakeholders. However, there are differences of
opinion on the method of decision making. The EU and its member states have
advocated for a qualified majority decisioraking process, while Colombia has
suggested a balance between requiring consensus for critical matters and allowing
simple majority votes for less significant issues. The author recommends avoiding
consensus as it has created difficulties in the past and suggests requirirtiedsvo
mgjority for critical matters and a simple majority for others. The author also proposes
that the selection of arbitrators be decided by a simple majority to expedite the
process.

The WGIII should enfranchise every State and provide voting rights so that
balance and trust can be intertwined from the beginning. Ensuring diversity would be
another key steps to eliminate discrimination towards the developing countries, and
to achieve this, representation based on geographical regions would be most
productive. Tls would ensure that every region has a voice in the deaisaiing
process, and that the interests of the developing countries are adequately represented.
The voting of the geographical region can only be given to members of the same
geographical regioonly. This way, the selection would be prompt, and there would
be scope for less influence by the bigger players.

The EU and Canada hold the position that allowing states outside of the
tribunal's jurisdiction to influence its operations could lead to lm&fand other
issues that may undermine the tribunal's effectiveness. However, in line with the
views of other stakeholders, the author believes that it is important to ensure that all
states have a voice in the decisimaking process to guarantee irsiluty and
fairness. This approach can help ensure that all relevant perspectives are considered,
which could ultimately strengthen the legitimacy of the tribunal's decisions.

The impartiality and independence of tribunal members are of utmost
importanceand the EU and Canada believe that this can be ensured by appointing
them on a fulitime basis. However, the EU has suggested thatipatemployment
may be allowed as a transitional measure initially. The selection process should
prioritize the potentisadjudicators' competence and independence, along with their
gualifications and expertise in international law, rather than their nationality. While
Colombia proposed appointing ad hoc judges in cases where parties do not have a
representative judge, tHeU does not support this idea. The author maintains that
tribunal members should primarily be ftilne employees selected based on
geographical diversity. Moreover, the representation of the countries is an important
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element to make the arbitration moreceptable and sustainable. Regarding the
appointment of ad hoc judges, Col ombi ads
ways to adopt this. Because, it is ultimately the countries who should be represented

in the dispute settlement system and notitkestor. In addition, the understanding

of the legal system and constitutional law principles of the defending countries are
crucial not to insert unwanted interpretations and to respect their positions.
Furthermore, the author is of the opinion thatslection of tribunal members should

prioritize geographical diversity. Although other types of diversity, such as gender

and cultural representation, are important, stakeholders should nominate candidates
based on their respective developmental stages.

In addition to geographical representation, the qualifications of the
adjudicators should be uniform and transparent. All the qualifications, such as age,
educational background, experience, etc., should be mentioned explicitly so that every
candidate is evaated on the same criteria. This would ensure that the selection
process is fair, objective, and mdvdsed, rather than being influenced by factors such
as political affiliations, personal connections, or biases.

Regarding terms of office, the EU antd Member States advocate for long,
nonrenewable, and staggered terms of office for tribunal members to enhance their
independence and impatrtiality. The author, however, suggests that terms should be
renewable and that the trust in the democratic seleptiocess should be the primary
factor in determining adjudicators' independence. Regarding the removal from office,
the European Union and its member States suggest changes to the removal process of
permanent adjudicators, including the possibility ftweotadjudicators to recommend
removal based on a qualified majority. The author believes that stakeholders should
also have the ability to recommend removal, with the requirement of obtaining
signatures from a certain percentage of member States. Iroadtiire might be an
option to held voting by the committee of parties to remove an adjudicators with
qualified majority.
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Macroeconomic processes and expedti@ans

Brigi tBoaz -T-t h

The study focuses on the problem of introducing expectations, as a subjective factor, into
economic theoretical models. The basis of the model presented here is thaomell
conventional Keynesian{SM model. It also follows it the concept of the I8M model can

be approached as a problem or task in several ways. Also used was a discretized model
encompassing three distinct categories of expectations, namely, simple, adaptive, and rational.
It can be concluded that the typesapectation affects the number of stable cases in the model.
The inclusion of the adaptive expectation results in the highest number of stable cases within
the range of economically relevant values of the parameters studied. Numerical examples
illustrate the results.

Keywords: Expectation, sM model, dynamic

1. Introduction

There is no doubt that it is very important to take expectations into account in
economic models. But opinions are divided on how to do it. Rational expeétation
which was dominantor decades, has lost its luster in recent years and alternative
types of expectation have come to the fore in models. Today it is much more
accepted to consider alternative mechanisms for expectation formation than some
years ago. In this paper, howevéreturn to the "old classics", even though in
recent years there has also been a substantial number of papers on other types of
expectation that seek to replace rational expectation.

An approach to aggregating singlalue models is to assume that agents
each have an individual expectation and follow a -naiform method of
constructing the expected value. That is, the environment of the agents determines
not only the type of expectations, but also the method of their creation, see e.g.
Curtin (2019). Dudo this and similar approaches | see some problems. First of all,
the problem of aggregating the expectatiores well as the aggregation of other
heterogeneous individual datas not yet solved. The second point is the context
dependency of expectatis. The context, the circumstancésbut first and
foremost their assessmeiitare subjective and individual elements in the process
of creation of expectations. The latter depends also on a lot of other ddesxbois
(preferences, etc.).Thus, finally there are individually colored contexts
determi ning toget her wi t h ot her el ement
heterogeneous expectations. The uncertainty of uncertainties is essentially just
uncertainty; therefore, the introduction of context depengeappears to be a more

1 But it does not make anyone rational to have rational expectations. The two concepts are different. It is
one thing to have a rational expectation and another to use a rationztbérpetype in modelling.
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or less futile step at least until the mechanisms behind the mentioned processes
are more thoroughly identified. Recent research conducted by Curtin and others
(for example, Fuhrer, 201 Rots, 2017) can be considered as the begmof new
analyses.

The above ideas led to the main question for this study: what is the effect
of including alternative expectation types for the same model while keeping the
other assumptions based on the literature. Since expectations result froihuabi
judgement, i.e. they can be considered subjective. | treat them as subjective factors
in the models. One of the major challenges in economic modelling is how to
represent the expectations of economic agents in a modelling environment. In this
study, | introduce the types of expectations mostly used in the literature into the
discrete, dynamic and linearized versions of th& M&model. In addition, | focus
on aggregate expectations, i.e. | do not look at how expectations for the national
economy arederived from individual expectations. Applying expectations into
economic modelling raises the issue of dynamics. This means going beyond
temporal statics. However, this change brings further difficulties: the dynamic IS
LM model is, even in its simplesevsion, quite complicated. Therefore, | examine
the properties of the dynamic case first and then proceed to apply expectation types.
One might ask why | work with a dynamic-l3 model: of course, | am aware
thatiespecially aft er mpressiwevesulibtrele are@lotmo mi ¢ s
complex macroeconomic models with different kinds of expectations, however,
first of all, | was looking here for a model whose basic version is widely known.
Second, it is a model ver thatpsychdogyistan Keyn
important element of almost all economic decisions, implying that expectations
have to be taken in account not only when financial decisions are made but also in
the cases of deciding any other economic problem (Keynes, 1937). Moyeoy
should not forget that there are many studies and theories that incorporate
expectations into such a dynamicll® model (NavarreT o m®, 2022; Al t ar
Szomol 8§nyi et al ., 2016). A dynamic macr
it easier touse. Nevertheless, at the societal level, the subjective factor
expectationg can be included in the model and its impact on the whole economy
can be assessed. Our study demonstrates how the Keynesisihni®del can deal
with expectations in its discie, dynamic version. Then, | examine how
expectations affect the stability properties of the system. The 20th century brought
significant changes in economics. As a result of social and economic changes, it
became necessary to take into account factorgcimnomic models that had
previously been present had either been ignored or part of a simplistie, two
dimensional caricature which did not affect the properties of the system. A
milestone in the field was the inclusion of expectationd,at the same time
dynamics.

| consider the types of expectations accepted and used in the literature to
show whether the choice of expectation type affects the behavior of the model.
Finally, I conclude our study with a numerical example where | derive the
parameter valuefrom the literature and the available dataset. Section 2 contains
the literature review. | examine the basic, linear discrete dynardidMi$hodel in
Section 3. In Section 4, | expand the basic model with expectations, then in Section
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5 | demonstrate a moerical example. | summarize and indentify further research
goals in Section 6.

2. Literature review

AThe General Theory of Employment is a useful
end of DynamiHcksBEI3D169 mi cs. O

We owe the crean of the ISLM model based on Keynesian principles to Hicks
(1937). The model still exists today, although it has changed. Its success is due to
the ease with which its relationships can be applied into econometric models (De
Vroey, 2004aDe Vroey, 2004). Hicks' original model was static, suggesting that

he did not intend to make it dynamic. His original model is the textbook version of
the ISLM model, with some minor modifications, and has been refined over the
decades to apply the aggregate productionction of Modigliani, who also
introduced the labor market (Modigliani, 1944).

The inclusion of an increasing number of new factors and perspectives led to
the expansion of the model. The remaining equilibrium of the commodity and
money markets is repsented by these two relationships. At the same time, several
extensions were added, including the Phillips curve (Phillips, 1958), the inclusion
of rational expectations (Lucas, 1976), and the AS curve (Rule et al., 1975). Despite
the finetuning, theoratal macroeconomists have criticized the model's lack of
microeconomic foundation and behavioral consistency (King, 2000). Applied
macroeconomists have criticized the model for requiring the correlation between
output and capacity to be zero. The centrahlbrejected the notion of policy
irrelevance in the model. | will focus on the dynamic version of the model and
review the literature. There are several versions of the dynaniidisodel, one
of the earliest being Torre's (1977), which includes Kaldagestment function,
meaning that the level of investment depends on both the interest rate and income.
However, in the classic textbook example, the investment function depends on the
interest rate and the expectations of economic agents (allowing fonamous
investment demat).

As a starting point, consider the following discrete model, based on De
Cesare and Sportelli (2005):

A O | "0 h "0 Y "Y

¢

[N I 0® 0 (1)
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[A) income in the't period
i nominal interest rate in th# period
"Oh | investment function (Kaldetype)
0
Y
®

government expenditure in thégeriod
tax revenue in thé'tperiod
disposable income in th# period
Y& savings function, which is related to the disposable income
0 nominal money supply in th& period
0 ®h money demand function in th& period
\ coefficient of adjustment of the commodity market, expressing how strc
interest rate changes respond to money market imbalances
f the money markeadjustment coefficient, expressing how strongly incc
changes respond to commodity market imbalances

In some cases, other equations are added to the above, depending on the
aspects of macroeconomics that modelers emphasize on the basis of thediteratur
Shinashi (1981) extends the above relationships to include the Phillips curve and
the government budget balance, and another study (Shinashi, 1982) works with
Kaldor's nonlinear investment function. In the model of Rajpal et al. (2022), in
addition tothe two basic equations above, the investment function, the saving
function, the money demand function, and government expenditure atmaan
and the two basic equations show the time evolution of capital accumulation and
restrictions on governmentrids. Sportelli et al. (2014) apply the lag to the public
sector but introduce the fiscal balance as a third equation. Bifurcation analysis is
guite common in the continuous version of the dynamicNSmodel, as illustrated
by Cai (2005). Neri and Ventuf2007) also studied bifurcation in a nonlinear fixed
price model based on Shinashi's model. The classical extensions of the original IS
LM model include the assumption of an open economy, the inclusion of the
consumption function, the consideration of polib decisions and the
incorporation of the micréoundations of investment timing into the basic model
(De Vroey, 2004aDe Vroey,2004b).

3. The basic dynamic linear ISLM model

| consider a closed economy and use the classical linear equations tesatidok

models. Suppose that the endogenous values are income and the nominal interest
rate. The other values are exogeno@is the autonomous investment acd
represents the interest rate sensitivity of investment. By definition,t. This
meanghat interest rate movements and changes in the value of the investment are
in opposite directions. To determine the saving function in relation to disposable
income, | apply the following relationsY @ Y ibb 0 by |,

W W “Y , where | suppose thaY is a net tax, i.e. this is corrected for
transfers andy Y Y E  "Y8In addition,i Hs the savings rate, which
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measures the share of incerthat is allocated to save, {H p. drepresents the
interest rate sensitivity of investments.

The equation presenting the equilibrium points in the goods market is as
follows, wherert | :

® ® | O O 60 iHb Yo Y (2)

The equilibrium points of the money market are determined by the
following equation, assuming a linear money demand function:
@ h G® @ ,whereQs the slope of the money demand function
which shows how much a unit change in hominal interest rate results in a change
in money demand’Q 1. It means that the interest rate movements and changes
in the value of the money demand are in opposite directiorshows how much a
unit change irincome results in a change in money demand, i.e. the slope of the
money demand functiont & p 81 have the following money supply

function,—, whered is the nominal money supply in thé p " period and

0 is the pice level in the & p ™ period. So the equation representing the
equilibrium points in the money market is as follows:

(S e & p 1@ [ — ®3)

SoiHU— ™Q — 1t — mhd — m8In addition, similarly to the
equation of the commodity market, T .
The system of difference equations is then the following:

& p i & & |0 0 6 iHpTY @
i Fa p 1 Qi —

Below | calculate the conditions for the stability of the steady state
equilibrium. The steady state vector is considered to be stable if two conditions are
satisfied simultaneously.

First condition is thagO 0s 1 (Galor, 2005)is the condition of the uniqueness of

the steady state equilibrium, whé@e ﬁ n ando is the coefficient matrix. In this

case the condition i@ & & The inequality is satisfied whenever the parameters
are allowed to vary withi the intervals specified in the model.

The ®cond condition is thahe eigenvalues of the matrixare strictly less
than 1 in absolute value (Galor, 2005). If the absolute value of either eigenvalue is
greater than 1, then the steady state is unstéblee of the eigenvalues is equal to 1,
then further analysis is required to determine stabillige eigenvalues of the
pIiH | &

A p ot TQmatrix, ie. p | iR

coefficient matrix are _h_ of 6
_p 1 Q_ | & amsso

_IiHT Q¢ p T QIiHIIHQ| & ¢ n (5)
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When solving the quadratic equation, | get the following eigenvalues:

¢ | il Q ¢ |iHT Q t1p |iHI Q|iIHQ| & &
C

The key factors about staityl are| HRURCG iid | can conclude that the
problem is very complex and that stability depends on a considerable number of
parameters. The dynamic-L31 model becomes so complicated, even with linear
relationships that it is only possible t@xamine stability after estimating the
parameters or providing concrete values. | will return to this issue in the numerical
example.

I
¢

4. Expanded ISLM model with expectations

The inclusion of expectations in the -l model added dynamism, as the
consideation of expectations is only possible with the consideration of time. While
Friedman assumed systematic, costly and easily correctable errors in the expectations
of economic agents, Sargent and Wallace's -clagsical model emphasized
immunity to systemtéc errors through the incorporation of rational expectations (De
Vroey, 2004aDe Vroey,2004b). According to Krugman (1991), the structure of the
economy plays an important role in determining the importance of expectations in the
economic processgredang with King (1993)i that incorporating expectations into

a dynamic 1SLM model makes sense from the commodity market sideapply
expectations into the investment demand through the following equation:
‘O 'O & .| expand the original equation by considering the autonomous
investment, which refers to the investment value that does not depend on the interest
rate. Let the autonomous investmeénmie. one independent from the interest ialbe

a function of expected income, that ® "Q O W , where™O
represents the investment independent of expected income arid p. ¢ is the
expected income sensitivity of autonomous investnignt. is the expected income

for the th time-period. This factor influences the amount of investment in %he t
period, O'OR Ry . The more favorable the sentiment, the higher the
investment demand will be. Conversely, the waditse sentiment, the lower the
investment demand. Thus, autonomous investment has a component that depends on
expected income and a component that is independent of income, namely

O 0 A (o (6)
Below, | examine how ffierent types of expectations influence the outcome

of the system. The various types of expectations, focusing on our modekpétted
income, are as follows

2 Although the equations seem clear, the literature suggests that there is no uniform interpretation of each
type of expectation.



Macroeconomic preesses and expectations 103

1. Rational:® O ®m Hhwhere q is the informatio
2. Adaptive:® (A 17 ® ® ,wheremm p8
3. Simple:® @

Including expectations only changes the IS equation as follows:
O © | O A (oA O 0 iHbD Y 'Y (7)

Let us examine how the listed types of expectations modify the original linear
dynamic ISLM model. In all cases | examine the conditions for the existence of the
steadystate vector and the stability of the steathte equilibrium, i.e. | investigate
whether it holds thafO 0s mand the eigenvalues of tbematrix are between p
andp. In this section, | present the analytical analysis of the problems, and later,
during the numerical tests, | shed light on pinactical applicability.

4.1.Rational expectation

Rational expectation is an approach to economic modelling that assumes that
economic agents form their expectations based on all available information. There is
a large amount of literature on differentérpretations of rational expectation, and the
challenge for the modeler is to select the most relevant version of it. Rational
expectations theory assumes that economic agents use the information available to
them rationally and optimally to forecastdme outcomes. As stated in King's article,
fiexpectations about the future require that the long run and the short run are treated
jointlyd (King, 199375.) In my opinion, there is one weak point of using rational
expectations in the model: the time horizbmthe case of the long run in economic
terms, the concept of perfect foresight is the most appropriate one for rational
expectations (in line with Dornbusch'’s claim that perfect foresight is the deterministic
eguivalent of rational expectations (Dornblus1976). In this sense, perfect foresight

is actually a special case where economic agents are aware of theerkang
equilibrium value of the variable under consideration. However, this does not imply
that they will also expect it for every pedl.

In this model applying rational expectations of the economic agents means
that @ ohi.e. | apply the shontun perfect foresight casof the rational
expectationThis is the most common case in modelling. This version of the model is
a good example of how rational expectation also has an impact, in our case on the
stability of the steady state equilibrium. With this addition, the model looks as follows,
where only the equation of the IS curve changes in the 2x2 case, where | must
conclude that| ¢ cannot be equal to 1:

H - — 0 0 & iHp"Y

\ \ 8
! ra p 1t Q T — ®
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Ist conditiom: 9 'S i _E —— [E —qi 0o EU O

r r
& The inequaly suggests that it is a necessary condition for stability and that it is
rather complicated, as household sector savidgmoney market developments
‘Mt |, the interest rate sensitivity of investmedit and thei newly introduced
parameterd all play a role in the inequality.
2nd condition For the stability, the eigenvalues of the matriare strictly less than
1 in absolute value. The eigenvalues are the solution of the following equation:

p |iHJT qp P I Qik| Q| &F é
- Tp la p I &
w—p |iH —p |iH p I QiR THQ| O a
PPl R PTOSTy T p TG
—h C

Is summary, applying rational expectation into the discrete dynamid/lS
model causes chaimg in the stability conditions of the steasiate equilibrium. It
can be concluded that the inclusion of expectations in the base model is capable of
changing the dynamics of the model, but in different ways. As can be seen, the
conditional systems hawecome more complex with the inclusion of different types
of expectations. For this reason, the properties of the model are further investigated
by means of a numerical example.

4.2. Adaptive expectations

The adaptive expectation type is an expectati@oretic approach to economic
modelling, according to which economic agents form their expectations based on the
experience of previous periods. This means that agents consider not only the current
situation but also the changes observed in previous pefiodsase of adaptive
expectation, economic agents use past data to judge what changes will occur in the
future. The model is extended three equations, as follows.

O p iR Al O 1 O 0 0 6 iHpTY

) te  pr w1 P — (9)

w 9 s p w Tt
Here | will also focus on the stabjli conditions of the steaestate

equilibrium.
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1%condition:

[T & | @ ap
SO 0Os I a FrQ n
Tt B _
TR @ T Q | ap 11 Q| of a
iHG TR e 1T Q| @fTa

So the condition isiHUG Q dap 1 Q @& T The interpretation
of the condition is complicated because all parameters in the model affect its value.
2" condition The eigenvalues_ h_h_ are the solution of the following edien:
poliRl a1 _p T Q_p
lop 17 p T Q1 | o @1 _ ™

The above relation can also only be further analyzed if | apply a numerical
example to it. The equation is of degree three, so | cannot find its roots paraltyetric
using analytical methods.

4.3.Simple expectation

The next special case is the simple expectationgi.e. @ 8In this type of
expectation, economic agents determine their expectations for the next period by
observing the currentalue of the variable in question and expecting it for the next

period. It concludes thd® O Uy 8The discrete difference equation
system is, wheré ®» q

O p K& | O @ | 'O O 86 iHp"Y o
I I a p 1TQIi f—

1%'condition:

PR | iH @ | @

<0 0% TG I Q

liH a1 Q| & @ Qad il da
The stabiliy properties are influenced not only by the parameters of the original
model, but also by the weight of the expected income of economic agents in the
value of the autonomous investmeat.
2" condition: The eigenvalues are the solution of the followéamiation:

_IiH af Q¢ p T QIIHIIHQ| OF 4 a| ar Qn

¢ IiHl a1 Q@ ¢ [iHl a1 Q tp |{HT QIiHQ| & & &l af *%
C

I
=

The result is a similarly complicated retatship as for the previous model
versions. We need to further investigate the numerical examples in order to show the
properties of the simple expectation type.
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In this section | have shown analytically the effect on the stability of the steady
state vear of including a subjective factor in the dynamicU& model via the
investment function: this factor is the expectation of income. | have seen that the
conditions for the stability of the steady state equilibrium are already complicated in
the case withut expectations and with expectation too. Since no general relationships
between the parameters has been discovered, | will now examine the systems of
differential equations using a numerical example.

5. Numerical examples

In the first step | focus onhé stability conditions of the model. For further
examining the model, | present its operation through a numerical example. First, |
examine the stability of the basic model where the parameters belong to the
following intervals with 0.1 steypacing | TIPIEo h
[ Td@gwohit mgwd@ha  mRdwdBh  rdduwdeoh
a TIPGBoh w Thadd, ™ h Q Thapd, ™ 8 By  using
simulation, parameter combinations can be determined that ensure the stability of
the sysem, using Matlab software. In the simulation, all possible combinations of
parameters that satisfy both the first andsbeond condition were tested.

The aim of the simulation is to investigate, with the same parameter
intervals, how much the steadyde equilibrium of the basic dynamic 1SV
model and its variants extended with different types of expectations changes. Table
1 shows, for parameter combinations that satisfy the first and second conditions,
the percentage of stable cases in which theesysemains stable as the parameter
intervals begin to narrow to the economically relevant range.

Table 1.Stable cases in the basic and in the extended models

Model 1stand | {HU iH g iH g iH T
2nd g | & a ™M hehe a g hreirg
conditions (asa ™ Mg r@hg | Q Kol
satisfied | percentagel (as a percentage of mh m@h h 8 mh @h mh 8
(number | of stalle stable casgs (as a percentage of stable @ mHh 1§
of cases) cases) cases) (as a percentage of stable
cases)
Basic 121256 17.9 11.9 15 0.8
Rational
expectati 83108 48.2 22.0 53 14
on
Adaptive 117436 51.9 145 14.54 14.54
Simple 16855 0.2 0.1 0.1 0

Source:own construction
Note When narrowing the parameter ga&s, | show the number of cases as a percentage of
stable cases

3 The total number of simulations run depended on the number of parameters included in thersimalel ve
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The first column shows the number of cases found in the simulation where
the parameter combinations satisfy the first and second conditions simultaneously.
The second column shows the percgstaf stable cases, where | have narrowed
the range of values that can be taken up by the savings rate when the first and
second conditions are satisfied simultaneously. The third column shows the
restriction of the value of the parameter of the money denfanction. In the
fourth column, | also restrict the value of the other parameter of the money demand
function. In the fifth column, | also restrict the interest rate sensitivity of investment
to the economically relevant range. Restricting the parametehe economically
relevant range resulted in the simulation that there are significantly fewer stable
cases in the numerical example when expectations are included in the model. In
addition, it can be seen across all model variants that restrictiqmptheneters to
the appropriate interval reduces the number of stable cases in each variant. At the
highest percentage, the incorporation of the adaptive expectation type results in
stable cases even after the narrowing.

5.1. Basic model

Running a simulatio with the conditions, | found 121,256 cases where both
conditions are met within the specified intervals, which do not contain economic
inconsistencies. | adjustdtesecase numbers by narrowing the interval of parameters

to an economically relevant ramgwhich isiHU TM® hd  TIPGE h

o) ™JPd ™ ,is®d TP The points were obtained in intervals that are
realistic for an empirical study, for ex
Menczel (2001), Reichel (2022). HenceJyo0.8% of the cases are economically

relevant and consistent with the empirical literature. Below, | perform a simulation

study of the dynamic FEM model augmented witbertainexpectation types for the

same parameter intervals.

5.2. Rational expectation

During the simulations | tested all parameters which | presented above and found
83,108 cases when the first and second conditions satisfied in the same time. The
economically relevant ranges mentioned in the base case are adjusted for the
interest ratesensitivity of investment, money market parameters, and the savings
rate. The fact thaft could range between 0.1 and 0.9 during the simulation, the
stable cases have values between 0.1 and 0.5. It can be shown that the higher the
value of @, the fewer &ble cases are found. This means that the higher share of
expected income in the investment that is independent of the interest rate, the fewer
stable cases can be identified.
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Figure 1.In case of applying rational expectationrforda in the dynamic &M
model
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Source:own construction
Note The expected income sensitivity parameter (z) can change the number of
stable cases

Hence, the more weight given to expected income, the more unstable the
equilibrium. 1.38% is the proportion of cases that wereatdd in the simulation
based on the economics literature.

5.3. Adaptive expectations

In this case, expected income is now part of the model and can be determined based
on the model's internal equations and variables. | extend the parameter intervals
previously given to include the parameter for adaptive expectations, which can take
values betweertandp. This parameter is a value that ranges frérto @owith T

steps and is used to represent how individuals adjust their expectations based on new
information. The simulation was run by first defining the parameter combinations that
satisfy the second condition within the parameter interval. Then the cases were
narrowed down to those combinations that satisfy the first condition. This yielded the
117,43 stable cases. Compared to the stable cases in the base model, this number of
cases is not much lower, and in fact the number of stable cases in the economically
relevant parameter range is significantly higher than in the base and other extended
cases. e reason for this is not only the perceived efficiency of the learning process,
but it should also be noted that for this model variant the expected income is also an
endogenous variable, the introduction of which has changed the properties of the
baselire model.

54. Simple expectations

In the analytical analysis | have seen that the simple expectation case modifies the
stability conditions of the steady state equilibrium compared to the baseline model. |
have found significantly fewer stable cases comgdap the other model variants.
Moreover, in the economically relevant range, the steady state equilibrium is not
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stable for the given parameter intervals. The message is that this formulation almost
always results in an unstable economy within econoryicelévant parameter ranges.

6. Conclusion

In this study, | have aimed to investigate how to apply subjective factors into an
economic model; this subjective factor is the expectation. | have used-thé 1S
model, its discrete, dynamic, linear versiorstmw the effect of applying different
types of expectations. The inclusion of dynamics has been justified due to the temporal
evolution of expectations. First, | wrote down the basic model and examined the
steadystate equilibrium conditions. Then | examad the conditions for rational
expectation, adaptive expectation and simple expectation cases. To account for the
large number of parameters and the complexity of their combination, simulations were
carried out. | have found the most stable cases fdrabe model, although the number
of stable cases decreased significantly as the parameters were reduced. Then, for the
models augmented with each type of expectation, | have looked at how the number of
stable cases evolved as the interval of parameterswedr The reason for the
narrowing was to approximate the parameter range to the economically relevant on.
For the simple expectation, | have not found stable cases within the economically
relevant parameter intervals. The learning process proved to bmsgtefficient, i.e.
the application of the adaptive expectation type. It is interesting to note that varying
the expecting parameter of adaptive expectation produced roughly the same number
of stable cases within the economically relevant intervals.gusiiaptive expectation
has resulted in a higher percentage of stability than using the most cagpacof
expectation, rational.

The research reported on here has uncovered many new areas for
investigation, which can form the basis for further studiesstigating the question
how the model can be tested in the case of an open economy. In addition, an empirical
test of the parameters can also be carried out, possibly for a specific country. Finally,
researchers can look for cases that may be relevaatdoomic decisiomaking.
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Comparison of the TiVA and traditional data based on income
groups in the gravity models application

Mahammad Kheyirkhabarli

Thisaticle continues the | ine of research by
any differences between Trade in VahAdded (TiVA) data and traditional data of
international trade in the gravity model application when 66 OECD and®B@D counties

are grouped by income level. In addition, the paper also examines differences in gravity model
factors between higlncome vs. lowand middleincome countries in international trade. In

the gravity model application, fixed effects and PPML methodsaaplied with a 3/ear
interval. According to the results, the differences between TiVA and traditional data are still
minor for both income groups. Additionally, it is found that distance and language have a
greater influence on the exports of low andidhéincome countries, while shared borders,
colonial history, and regional trade agreements are the factors that exert more impact on the
exports of higiincome countries

Keywords: global value chains, trade in valadded data, gravity models, highcome
countries, lowincome countries, middlimcome countries

1. Introduction

In recent years, there have been significant changes in the structure of global
economy, which have led to the emergence of Global Value Chains (GVCs) as a
means of analyzing theshanges. GVCs are a series of processes involved in the
production of a product or service, with each step adding value to the final output
and taking place in different countries. GVCs have resulted in an increase in the use
of intermediate inputs in ossborder transactions, as opposed to final goods, which
increase has traditionally been emphasized in international trade frameworks. This
has led to the development of a new method for analyzing trade based on value
added, which is different from theatititional method of measuring trade value based

on gross value. Researchers have combined data from customs agencies with
domestic inpubutput tables to form worldwide inpoatutput tables to track the
movement of valuadded trade across nations. The ab&alueadded data can
provide valuable insights into the generation of domestic value added through the
export of goods or services, which is essential for development strategies and
industrial policies.

The aim of this study is to investigate the potEndifferences between
traditional data and valsadded data in the application of gravity models. The paper
also examines the differences in gravity model trade cost factors between high
income vs. lowand middleincome countries. Panel data of 43 highome and of
23 low and middleincome countries are used to conduct the research through
structural gravity models in OLS fixed effects and PPML methods. The paper is
structured as follows: after the introduction in the present section, the second sectio
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reviews the previous literature on this topic, the third section examines the
methodology, and the fourth section presents the results. Finally, the fifth section
concludes the paper.

2. Literature review

Nowadays, labels that indicate the country ofjiorion manufactured goods have
become obsolete symbols of a former period, and the majority of products in certain
industries are identified as being " Mad:
proposed by Gereffi et al. (2001), the notion of Global ¥althains (GVCs) was
originally designed to examine the governance arrangements of industries that
manufacture for international markets. Nowadays, examining the structural
transformations taking place in the world economgs gained widespread
popularity & a tool, as stated by Gereffi (2019). Global value chains refer to a
sequence of activities involved in manufacturing a product or providing a service,
which is at the end of the process sold to customers. Each step adds value to the
final product, and aeast two steps are completed in different countries. When a
company carries out at least one step in a GVC, it is said to be participating in the
GVC. Meanwhile, Buckley and Ghauri (2004) define GVCs as networks that are
dispersed globally and created bgmpanies with varying goals. These networks
collaborate to perform tasks that have traditionally been completed by a single
organization.

One way to view the rise of GVCs is to see it as an increase in the use of
intermediate inputs for transactions borders rather than final goods, as
traditionally emphasized in international trade frameworks. If a nation imports a
small number of intermediates and exports a significant portion of intermediate
exports to third countries, it is concentrating ontrgeam activities. Examples of
relatively upstream activities are the creation of raw materials and intangibles like
research and development or the design of industrial products. Conversely,
downstream activities refer to the assembly of processed produgiestsales
customer services and are characterized by high importation of intermediates and
low exportation of intermediate exports to third countries. Furthermore, the global
economy can be divided into two types of economies: "headquarter" economies,
which have a small number of imported intermediates in their exports, and "factory"
economies, which have a high proportion of imported intermediates in their exports.
Moreover, based on the participation of countries, GVC trade can be divided into
two cdegories: backward participation and forward participation. Backward
participation involves a country exporting products that contain value from imported
materials. Forward participation, on the other hand, happens when a country exports
products that ar@ot entirely consumed by the importing country, however, are
included in their exports to other countries.

In the present day, the inclusion of imported intermediate goods in exports
is a significant aspect of the manufacturing procedure, resulting ifmstasuial
increase in gross exports compared to domestic aadded counterpart
(Amador Cabral, 2017). The concept of trade analysis based on value added is a
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relatively new method that has gained significance in studying international
economic cooperatio This approach differs greatly from the traditional method of
measuring trade value based on gross value and has become essential in empirical
research. Javorsek and Camacho (2015) argue that analyzing trade value only in
terms of finished goods does nmint an accurate picture of global relationships
since the importance of intermediate product trade has increased, while trade in
finished goods has decreased.

To understand how this concept works, Figure 1 illustrates trade in value
added. According tthe figure, country A exports a product that has a value of 100.
Thus, 100a is the domestic value added of country A on a product that is exported
to country B. Furthermore, country B imports a product that has 100a value and adds
its own 40b value, andkports it to the country C. In this export, 40b is the domestic
value added of country B, while 100a is the foreign value added. Finally, country C
imports a product from country B with 140 values in total, of which 100 of them
belongs to country A, and 40 of them belongs to country B. Moreover, country
C adds its final 20c domestic value and exports the product to the country A.
Conventional measures of trade show total global exports and imports as 400
(100+140+160), however only 160 (100+40+20) alue added has been generated
in the production. Conventional measures also show that country A has a trade
deficit of 160 with country C, despite the fact that A is the chief beneficiary of
country Cb6s consumption. F u rt torotectiomist r e ,
measures of country A on imports from country C could harm its own exporters and
hence competitiveness. Thus, trade in valdded data can prevent any mistakenly
accepted policies that can harm local industries. Moreover, by providing
information at the level of specific industries, it is possible to provide insights into
other areas too, such as the contribution of the service sector to international trade,
which in traditional data their contributions could be underestimated.

Figure 1.lllustration of trade in value added

Country A: Country B:
DVA: 100a DVA: 40b
FVA_A: 100a
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Source:own construction
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What has been lacking is a systematic attempt to mainstream the development
of statistics in this area. To track the movement of vatlded trade across nations, a
group of researchers has condal data from customs agencies with domestic input
output tables to form worldwide inpoutput tables. The recently introduced databases
provide a comprehensive and uniform account of the interdependence of production in
numerous nations on imports, whiare frequently subjected to additional processing
and then exported. The most commonly used global-iyput tables, abbreviated as
WIOTs, include the World Inpt®utput Database (WIOD), spearheaded by a team of
researchers at the University of Grayén; the OECD TiVA database; and the Eora
Global Supply Chain Database, which was created by a group of researchers at the
University of Sydney. On March 15, 2012, the OECD and WTO joined forces to
develop a database of Trade in VaAdded (TiVA) indicatas and to mainstream their
production within the international statistics system. The first preliminary results from
this initiative were released on January 16, 2013 (Ahmad, 2013). In essence, the TiVA
method provides insight into the intensity of theatiehship between domestic and
foreign markets in terms of the valadded content of traded goods. Furthermore, the
database provides statistics on both gross trade andaddee trade of selected OECD
and norOECD countries from 1995 to 2018. The dasbincludes data on both total
trade and trade in specific goods and services. The usage of the database can help us
better understand how much domestic vadded is generated by the export of goods
or services in a country is crucial for developmerdtsgies and industrial policies.
Furthermore, looking at trade from a vahmded perspective also allows to better
reveal how upstream domestic industries contribute to exports, even if those same
industries have little direct international exposure.sSitbade statistics, for example,
reveal that less than ow@arter of total global trade is in services, however, in value
added terms, the share is significantly higher (Ahmad, 2013).

There are several authors who employed TiVA data in their reseanch. Fo
example, according to the research on valdded trade in the chemical industry in
Poland and Hungary conducted by Folfas and Udvari (2019), both countries actively
engage in production fragmentation and the global value chain. However, they depend
more on intermediaries from wealthier nations rather than on domestically produced
semiproducts with high domestic vakaelded content. Moreover, according to Escaith
and Gaudin (2014), where vatadded data from 53 countries was included, there is a
relatively strong relation between GDP and several trade in -galded indicators.
Conversely, there is a marked negative correlation between total gross exports' foreign
content and foreign value added in both services and manufacturing exports. In contrast,
the total domestic content in total gross exports exhibits the highest correlation
coefficient, particularly regarding domestic value added in primary and manufacturing
exports, as anticipated. On the other hand, some researchers applied both traditional and
domestic valuadded data and compared them. For instance, Power (2012) observes
that in several developed countries, the ratio of exports to GDP is similar to the ratio of
domestic valuadded exports to GDP. In contrast, in emerging economies, there is
substantial gap between these two ratios, indicating that their exports have a higher
proportion of foreignvalue d ded content. Furthermore, Fe
these two data sets in a gravity model application for the 66 OECD arOEOGD
cowntries and found that there is no great difference between obtained coefficients. In
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the next section, | will continue their line of research and try to find if we can observe
any difference between traditional and TiVA data when 66 countries are ditded i
two categories based on their income level.

3. Methodology

In international trade, the "Gravity Equation" has been remarkably consistent
throughout time and across a diverse sampling of nations and methodologies. It is one
of the most reliable and castent empirical regularities in economics. The notion of
gravity models was first proposed by Tinbergen (1963). The first article that delivered
a micro foundation of the gravity equation was Anderson (1979), where the theoretical
base of the equation erged. The classic gravity equation of international trade is a
model that describes trade flow by the GDP of the home and partner nations, which are
directly proportional, as well as a trade barrier in the form of distance between them,
which is inverselyproportional.

In recent decades, the gravity model has been developed further, and nowadays,
mainly the structural gravity model is used. The structural gravity equation is expressed
as follows:

O — — 1)

whereX; describes exports fromountriesi to j, while YiEj/Y represents the
theoretical level of smooth trade betweenintries andj if there were no trade costs,
and (i @®)“") representgshe comprehensive effects of trade sostat cause a
difference between realized and smooth trade.

According to Baldwin and Taglioni (2014), the gravity model works well for
bilateral trade in all goods, final goods, and intermediate inputs when the evaluation
encompasses a large number ofrtnas. Furthermore, Greaney and Kiyota (2020) also
observe that the structural gravity equation functions very well in representing bilateral
trade in final goods and intermediate inputs.

The most common method of calculating the gravity model is to inkikear
by taking logarithms, then estimating the resultantlilogar model using Ordinary
Least Squares (OLS). This strategy, while being simple to construct, in the existence of
heteroskedasticity, the ldmearized model's OLS estimator can be Hutsed and
inefficient. Another issue with letinearization is that it is inconsistent with the
presence of zeros in trade data, which has resulted in a number of undesirable solutions,
such as removing the zem@ade pairs from the sample, adding smaimbers, and
further nonlinear modifications of the dependent variable.

To solve these problems, Silva and Tenreyro (2006) recommended employing
the Poisson Pseudo Maximum Likelihood (PPML) estimation approach to estimate the
gravity model straight from thenultiplicative form. Silva and Tenreyro (2006) show
significant evidence that estimate methods based on thiedagization of the gravity
equation suffer from serious misspecification, which makes it difficult to discuss the
findings, regardless of witeer fixed effects are employed in the model specification,
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as Anderson and Van Wincoop (2003) recommended. Meanwhile, {feBfithated
models exhibit no symptoms of misspecification. This method was used on cross
sectional data at first, and, afterward,ngspanel data, Westerlund and Wilhelmsson
(2011) investigated the impact of using both OLS and PPML techniques on gravity
equation estimates on simulated and actual data. They also come to the conclusion that
Poisson estimation is preferable; furthermdiey specifically recommend using
Poisson fixed effects estimation to estimate the gravity equation.

The primary objective of the present study is to determine whether the use of
TiVA data instead of gross trade data in gravity model applications prodiffezent
outcomes, especially when categorizing countries based on their income levels. Another
aim is to explore the extent to which trade from these two country groups responds to
cost factors in the gravity model. To achieve these objectives, two dasftrases were
utilized in this study. The first one is the CEPII database, which provides data on trade
cost variables used in the gravity model estimations. The second one is the TiVA
database, jointly created by the OECD and WTO, which contains d&@tloigross
trade and valuadded trade from a total of 66 countries, including 38 OECD and 28
nonOECD nations, covering the period from 1995 to 2018. In this study, these 66
countries were grouped into two income categories, namelysifidgine countries
(HIC) vs. low and middleincome countries (LMIC), resulting in two panel data
covering the period from 1995 to 2018, with 43 (43 exporters, 66 importers) and 23 (23
exporters, 66 importers) nations in the HIC and LMIC groups, respectively. Table 1
repreents the list of variables and their sources.

Table 1.List of variables and sources

Variable | Name of variable Source of variable
X Export OECD-TiVA

DIST Distance CEPII

CNTG | Contiguity CEPII

LANG Language CEPII

CLNY Colony CEPII

RTA Regional Trade Aggement| CEPII

Source:own construction

In this study, | follow the recommendations of Yotov et al. (2016) and employ
the methodol ogy used in FertR et-yearl . (20
interval were utilized in OLS estimations with ftkeeffects as the initial step to
overcome outward and inward multilateral resistance terms, as described in formula (2):

0®dF “f p T 0OOYY 00YOT 000 6000 ®
LYYe - 2)

where the natural logarithm of bilateral trade from exporting countoy
importing countryj at timet is shown a$nX;;. Additionally, the natural logarithm of
the geographical distance between the two casis represented &DIST;, while
the presence or absence of a shared border, official language, historical colonial ties,
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and regional trade agreement are captured through dummy variables kroMhGs

LANG;, CLNY;, andRTA;, respectively. In theneantime, the exporteand importer

time fixed effects, denoted &s, and...;; respectively, serve to manage both observed
and unobserved characteristics associated with exporters and importers that can
influence bilateral trade. Finally, ; is error term. In addition, | used the PPML
approach, whie is the most recommended, as depicted in equation (3):

Or Qohr ..f T 0aOOYY 00"YOr 000™OFT 000 ®
FYYe - 3)

PPML method is empleed due to its ability to address heteroscedasticity and
the challenges of zero trade flow in bilateral trade. In order to apply this method,
exporter and importettime fixed effects are included in estimation (3), in a
multiplicative form. Additionally,to ensure the robustness of the results, the same
procedures were repeated usingygear interval.

4. Results

Prior to analyzing the calculation results, it is worth examining the extent to which
sample countries are represented in global trade. Prapodfaotal domestic value
added exports of HIC, LMIC, and the rest of the world countries in international trade
from 19952018 are illustrated in Figure 2. Despite HICs having the largest share of
global trade throughout the period, their proportion geajgradually from 81% to 62%

by 2012 and then remained stable at around 64%. On the other hand, the share of LMICs
in international trade increased steadily from 13% to 28%, with China playing a crucial
role in this increase. Meanwhile, the proportiongxyorts from the rest of the world,
which includes more than 130 countries, fluctuated between 6% and 11% during the
given period. Thus, the chosen sample in this study represents the overwhelming
majority of the world trade.

Figure 2.Shares of total doestic valueadded exports of HIC, LMIC, and rest of
the world in international trade from 1995 to 2018

100%
80%
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Source:own construction based on OECIVA database
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The relationship between domestic vahdeled export data and gross export
data for both HICs andMICs is depicted in Figures 3 and 4, respectively. As shown
in both figures, there is a robust and positive correlation between the two types of
data. This implies that valeedded exports and gross exports move closely together
in both country groups. Heever, there is a noticeable discrepancy in the export data
for HICs in the middle range, as depicted in Figure 3, while in the case of LMICs, it
is observable in the lower range, as seen in Figure 4.

Figure 3.Relationship between domestic valagded exprts data and grogsports
data for HICs, 1992018
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Figure 4.Relationshifbetweerdomestic valu@added exports data and gross exports
data for LMICs
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Table 2 presents the findings of my research in comparison to the study
conducted by FertR et al. (2022) . The
results of FertR et al. (2022) for a t
columns display myindings for 43 highincome countries and the final four columns
depict the results for 23 lovand middleincome countries. The results in the table
aim to determine whether there are any differences between the traditional gross
export (GE) data and thdomestic valuadded exports (DVA) data of TiVA when
used in gravity model estimations employing OLS fixed effects (FES) and PPML
methods.

Table 2.Research results for they@ar interval in comparison

to the results of FertR et al

FertR et al. HIC and LMIC with 3-year interval
GE DVA HIC GE HIC DVA LMIC GE LMIC DVA
FES PPML| FES PPML| FES PPML| FES PPML| FES PPML| FES PPML
Distance -0.950** -0.674**|-0.945** -0.655**|-0.944** -0.629**|-0.941** -0.611**|-1.021** -0.748**|-1.010** -0.739**
(0.011) (0.012)| (0.011) (0.012)| (0.013) (0.013)| (0.013) (0.014)| (0.019) (0.022)| (0.019) (0.023)
Contiguity 0.305** 0.224** | 0.312** 0.238** | 0.367** 0.354** | 0.373** 0.359** | 0.348** 0.078+|0.363** 0.108*
(0.035) (0.025)| (0.034) (0.026)| (0.042) (0.028)| (0.041) (0.029)| (0.058) (0.043)| (0.058) (0.044)
Language 0.446** 0.185** | 0.449** 0.194** | 0.385** 0.124** | 0.389** 0.146** | 0.497** 0.227** | 0.500** 0.227**
(0.022) (0.027)| (0.022) (0.028)| (0.026) (0.031)| (0.026) (0.032)| (0.038) (0.041)| (0.037) (0.042)
Colony 0.519** -0.026 | 0.518* 0.009 |0.616** 0.088 [0.604** 0.099 |0.471** 0.008 |0.479** 0.087
(0.048) (0.074)| (0.047) (0.072)| (0.060) (0.087)| (0.059) (0.083)| (0.075) (0.117)| (0.075) (0.111)
RTA 0.174** 0.244** | 0.171* 0.253** [ 0.191** 0.300** [ 0.191** 0.304** | 0.127** 0.174** | 0.117** 0.185**
(0.018) (0.026)| (0.018) (0.027)| (0.025) (0.030)| (0.025) (0.032)| (0.029) (0.048)| (0.029) (0.051)
Constant 5.004** 7.067* | 5.061** 6.659** | 5.322** 11.622**| 5.146** 11.295**| 5.535** 11.668**| 6.188** 11.434**
(0.334) (0.278)| (0.361) (0.283)| (0.423) (0.417)| (0.430) (0.424)| (0.431) (0.349)| (0.366) (0.345)
Observations 34180 34320 | 34135 34320 | 22280 22360 | 22261 22360 | 11900 11960 | 11874 11960
R2 0.900 0.916 | 0.900 0915 | 0.905 0.925 | 0.904 0.923 | 0.901 0.944 | 0.902 0.946
Exporter-time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Importer-time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
RESET test (p-value) 0.0000 0.1127] 0.0000 0.1582| 0.0000 0.0002 | 0.0000 0.0009 | 0.3377 0.0000 | 0.6146 0.0000

Standard errors in parentheses
+p<0.10, * p<.05, ** p<.01"

Sourceown construction basedcanputaboer t R et al

In view of the data in Table 2, it is evident that the differences between the
two datasets are negligible for both categories of countriesdban their income
levels. Additionally, the signs of variables align with expectations: distance negatively
impacts exports, while factors such as contiguity, language, colonial history, and
regional trade agreements positively affect exports for batimtop groups. Apart
from the colony in PPML, the results are statistically significant. The insignificant
result br the colony can be attributed to the declining influence of colonial impact.
My findings are consistent with those
mentioning that, aside from the RTA variable, the variable coefficients obtained
through the®PML approach are lower compared to those of the OLS FES method. To
further test the robustness of the results, the calculations are repeatg@aat 5
intervals, and the results are presented in Table 3. The recalculation affirms that the
differences rema minor. However, this time not only the colony but also the
contiguity indicator in the PPML method for LMICs produced insignificant results,
while all the signs remained as expected when it is calculated-yearnterval.

Furthermore, this investgion provides insights into the impact of cost
variables on the exports of countries belonging to various income categories. As per
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the findings presented in Table 2, LMICs are more sensitive to distance and language
factors than HICs. Specifically, thexgorts of LMICs display a greater negative
response to increasing distance and a more positive response to sharing the same
language than those of HICs. In contrast, HICs benefit more from sharing a border,
having a shared colonial history, and being phd regional trade agreement, all of
which have a more favorable impact on their exports than on those of LMICs.

Table 3.Research results for theygar interval

HIC GE HIC DVA LMIC GE LMIC DVA
FES PPML FES PPML FES PPML FES PPML
Distance -0.937** -0.634**|-0.933** -0.615**|-1.008** -0.761**(-0.995** -0.753**
(0.016) (0.017)| (0.016) (0.018)| (0.024) (0.028)| (0.024) (0.029)
Contiguity 0.365** 0.349** | 0.370** 0.354** | 0.355** 0.052 |0.376** 0.083
(0.052) (0.036) | (0.052) (0.037)| (0.074) (0.054) | (0.073) (0.056)
Language 0.372* 0.128** | 0.379** 0.150** [ 0.494** 0.239** [ 0.499** (0.239**
(0.032) (0.040)| (0.032) (0.041)| (0.047) (0.052)| (0.047) (0.054)
Colony 0.624**  0.104 | 0.611** 0.115 | 0.482** 0.022 | 0.481** 0.109
(0.075) (0.111)| (0.075) (0.107)| (0.092) (0.156)| (0.092) (0.146)
RTA 0.208* 0.302** | 0.210** 0.309** [ 0.133** 0.133* | 0.122** (0.143*
(0.031) (0.039)| (0.031) (0.041)| (0.037) (0.059)| (0.037) (0.062)
Constant 13.575** 11.670**| 5.166** 11.328**[13.020** 12.004**| 6.059** 11.773**
(0.271) (0.436)| (0.432) (0.445)| (0.315) (0.520)| (0.389) (0.526)
Observations 13925 13975 | 13919 13975 7445 7475 7426 7475
R2 0.905 0.922 | 0.905 0.920 0.903 0.943 | 0.904 0.944
Exporter-time fixed effects| Yes Yes Yes Yes Yes Yes Yes Yes
Importer-time fixed effects| Yes Yes Yes Yes Yes Yes Yes Yes
RESET test (p-value) 0.0000 0.0006 | 0.0000 0.0024| 0.739 0.0000 | 0.3126 0.0000

Standard errors in parentheses
* p<.05, ** p<.01"
Source:own computation

5. Conclusion

To conclude, the concept of Global Value Chainsdessed widespread popularity
as a tool to examine the structural transformations taking place in the world
economy. Incorporating imported intermediate products into exports is a crucial
element of the manufacturing process, leading to gross exports figimficantly
higher than their domestic vahaelded counterpart. The concept of trade analysis
based on value added is a relatively new method that has gained significance in
studying international trade. Meanwhile, the concept of gravity models in
intermational trade has been consistent over time and across nations. The models
have been developed from the basic notion of trade flow between countries that is
directly proportional to their GDP and inversely proportional to the trade barrier in
the form of dstance between them. Nowadays, the structural gravity model is the
most commonly used method to calculate gravity models.

The study aims to determine whether the use of TiVA data instead of gross
trade data in gravity model applications produces diffavetttomes, especially when
categorizing countries based on their income levels, and explores the extent to which
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trade from these two country groups responds to cost factors in the gravity model. The
study employs panel data withy8ar and 5/ear intervad and uses OLS estimations

with fixed effects to overcome outward and inward multilateral resistance terms, and
the PPML method to overcome heteroscedasticity and the challenges of zero trade
flow in bilateral trade. In general, the results show that-fighme countries had the
largest share of global trade, while their proportion decreased gradually over time,
while the share of lonwand middleincome countries in international trade increased
steadily, with China playing a crucial role in this increddee study has also found

that there is a robust and positive correlation between the two types of data, and the
differences between the two datasets are negligible for both categories of countries
based on their income levels. These results coincidetwitne f i ndi ngs of F
(2022). The findings have further revealed that LMICs are more sensitive to distance
and language factors than HICs, while HICs benefit more from sharing a border,
having a shared colonial history, and being part of a regitat® agreement. Overall,

the study provides valuable insights into the impact of various factors on the exports
of countries belonging to different income categories. It is possible that greater
differences may emerge when examining results at the igdiestel, and further
research in this area could be fruitful.
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The future of banking or the concept of sustainability in the
banking sector

Veroni kaZsSuikdamna Sz®I| es

Hungarian commercial banks have been required to publish their sustéinedpbrt since 2017.

The research topic focuses on the analysis of ESG disclosure at international commercial banks in
Hungary based on the data of the annual reports published from 2019 to 2021. This study reports
on empirical research using the metluidletailed reading and manual coding after reviewing the
literature. The concept of sustainability is introduced, focusing on the banking sector and the
quality level of disclosures, the changes, and the progress from 2019 to 2021 as the result of the
research is discussed. The European Green Deal Investment Plan and the Just Transition
Mechanism was announced in January 2020. The effect of the European Green Deal and the
opportunity of green investments within the framework to the ESG disclosure gueligré also
discussed in the paper.

Keywords: ESG performance, sustainability, sustainable finance, sustainediiid disclosure,
bank
JEL Codes: G21, G32, 016

1. Introduction

Sustainability has become the key word of the banking sector nowadegs. tGat

Hungarian commercial banks have been required to publish their ESG report since
2017, the concept of sustainability in banking sector has received a lot of coverage
recently. Since 2020, more emphasis has been placed on bringing ESG disatosures t
the public. The appearance of the figreen
economic areas, but a significant transformation can be seen in the case of financial
institutions (Baranyi et al., 2022).

The primary goal of sustainability reporsso present quality information for
both internal and external stakeholders, to help their investors, customers,
shareholders etc. make substantial decisions. Based on the examination, the ESG
factors had a positive impact on profit as well, thereforaiit be considered as an
aspect which the banks, the investors anit
al., 2021). Considering the result of the research by Lupu et al. (2022), the financial
stability of European banks listed on stock exchanges#uenced by their ESG
scores (Lupu et al., 2022).

The topic of this study is the analysis of ESG disclosure at international
commercial banks in Hungary, based on the data of the annual reports published from
2019 to 2021. We apply content analysis radtilogy on international commercial
banks in Hungary subject to mandatory reporting under the European Union (EU)
Directives and the Hungarian Accounting Act (HAA).

The research methodology is structured in three main subsections. The first
relates to thelata collection and sample process, the second corresponds to the ESG
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score computation based on content analysis, and a third section refers to the empirical
approach, how the ESG reporting quality measured by a combined index was
determined by the auths

One of the authors worked at an international bank for more than 20 years.
She aimed to examine the sustainability efforts of the banks and the development of
the ESG disclosures. In what direction has the quality of ESG disclosures changed in
the baning sector since 2019? What impact has the Green Deal Investment Plan and
the Just Transition Mechanism had on ESG disclosures in the banking sector? Our
hypothesis is that the quality of the ini
in Hungary improed from 2019 to 2021.

2. Literature review

The United Nations (UN) World Commission on Environment and Development, i.e.
the Brundtland Commission, was the first to deal directly with the issue of sustainability,
to draw attention as early as 1987 to thedto protect the environment and to generate
solutions, to achieve economic growth both socially keeps environmental sustainability
in mind (Gyulai, 2013).By the concept of environment we mean the place where we
live, and development is the totalityadf the processes by which we try to improve our
situation and make our environment more lival@itark- Harley, 2020).0On the one
hand, the United Nations Educational, Scientific and Cultural Organization (UNESCO)
determined 4 main areas of sustainabifigciety, environment, culture, and economy,

on the other hand, the Sustainability report of Budapest Stock Exchange (BSE)
described it from the acronym ESG, Environmental, Social, and Governance.
According to Table 1, we interpret the main areas of swdidity primarily from the

point of view of a business manager, which is not far from the concepts accepted
internationally and, in our country, Hungary as well.

Table 1.Definition of sustainability

Environmental Social Governance

Climatechange | Employees Manage_ment board
composition

Air pollution Communities| Working culture

Dearth of . ; .

Diversity Legal compliance

sources

Energy . Integrity Information sharing

consumption

Waste Health (care)| Business operations

management

Source:own construction basedh®BSE (2021)

Before the ESG intentions were launched, the financial reports were the basis
for economic decisions of the internal and external actors of a company. The quality
of the financial statements was vemgportant even the T -$ 27 ®1 es The2018) .
primary goals of companies were mainly driven by business interests until the 1980s.
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Maximization of return on assets and equity and responsibility for economic, social
and governance efforts were put into a feavork by Carroll in 1999. Carroll's
pyramid imposes a foypart definition of corporate social responsibility (CSR) which

is to be socially responsible, a business must meet economic, legal, ethical, and
philanthropic expectations given by society at agiypoint in time. Organizational
innovation as a mediator and corporate image as a moderator were incorporated in the
modi fied conceptual model of Carroll 0s

The study of Lu et al. (2020) exami
mediumsized enterprises (SMES) as an effective business strategy for organizational
performance enhancement in industry of developing countries which are in the initial
phase of Industry 4.0 advance. They conducted a study among small and medium
sized enterprise€SMES) operating in the Pakistani manufacturing sector in 2020,
based on a total of 888 valid responses, using a process modelling approach, and
concluded that the dimensions of the modified Carroll's CSR pyramid have a
reinforcing and positive effect dhe industrial on the organizational performance of
small and mediursized enterprises, if they define these dimensions in their
innovation strategylLu et al., 2020).

Based on the research conducted in 2020, Clark and Harley have identified
Six capacitiesnecessary to support such interventions in guiding development
pathways toward sustainability. These are capacities to (a) measure sustainable
development, (b) promote equity, (c) adapt to shocks and surprises, (d) transform the
system into more sustainatdevelopment pathways, (e) link knowledge with action,
and (f) devise governance arrangements that allow people to work together in
exercising the other capaciti@Slark- Harley, 2020).

Whose responsibility is it to consider competitiveness and susil#inab
within the company? Whose responsibility is the responsibility attributed to the
company? According to Friedman (1970), because of the fact that the manager is an
employee of the owner, they must follow the owner's values, so their responsibility
canonly extend to the maximization of shareholders' possessfdasagree with
Friedman, but we would not define return on asset and equity as the only goal of the
shareholders. Sustainable efforts are included in the policy of the companies by more
and moremanagers, these goals are displayed in the annudinaocial reports of
both the publidnterest entities (inclusive banks considering NFRD Directive
2014/95/EU) and SMEs.

In 2018, Hoffmann et al. examined the ESG reports of 522 German companies
published in 2014, 2015 and 2016. They concluded that the quality of ESG
information improved when the company presented it in a separately published non
financial report, compared only in the audited report. According to them, a stricter
selection and linkingf financial and no#inancial information is needed. Based on
research, the description of the policies about monitoring of the relevant cases and
about risk management was defined as one of the additional development areas
(Hoffmann et al., 2018)

The research conducted by Cosma et al. (2020) is the basis for exploring the
relationships between the European financial sector and sustainable development. The
nonHfinancial disclosure analysis of 262 European banks pointed out that the country
of origin, thelegal system and the adoption of the integrated report have a significant

Py
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impact on the banks' ESG disclosure, while the business model and the stock exchange
listing do not seem to represent the realization of the banks' Sustainable Development
Goals (SDG) (Cosma et al., 2020).

Based on the analysis of 37 large corporatefim@ncial reports highlighted
an additional problem however certain activities of companies can affect sustainable
development in both positive and negative directions, the repants ehly the
positive aspect§ Z s -VHjkai, 2018).The Alliance for Corporate Transparency
examined thousand companies in 2019, and they shed light on significant differences
of ESG disclosures in the ndimancial reports according to what subtopics aog h
detailed form are provided the main topics. Analysis by The Alliance for Corporate
Transparency also highlights that 36.2% of all companies report ciielated
objectives, and only 36.4% set specific targets. Only 20.5% of the companies in the
finandal sector published specific goals related to climate change according to this
analysis, which means the lowest ratio is in this s€&oros et al., 2022).

Based on the content analysis of #imancial reports, ESG risks are not
integrated into the rismanagement process, and there is no dedicated department
within organigram of the banks. Since there are variable integrated standards, and
their content is not clearly defined, the information in the reports is multivarious and
heterogeneous according & Hungarian study published in 2020. The biggest
problem is the lack of determining of the framework, according to the authors of the
study(T a m8 s n ®- Lahiamda, RG20)

AkomeaFrimpong et al. reviewed existing studies on green finance in the
context d the banking sector, using the content analysis approach to critically analyze
and summarize fortgix relevant studies. According to the results, green securities,
green investments, climate financing, carbon dioxide financing, green insurance,
green crdit, and green infrastructure bonds are a part of key green finance products
of banks(AkomeaFrimpong et al., 2022)

However, the investors may not be able to identify a clear link between the
green bond issued by a financial institution and a spec#ierginvestment project at
the time of issue, according to another st(feigtica et al., 2021Hungarian authors
note that banks do not set the ESG aspects in their lending folica m8 s n ®
V R n eLkmanda, 2020)

Rannou et al. (2021) show that power firnasd used the green bond market
as a complement to the carbon futures market used for theistsharhedging or
speculative activities. Instead, they have employed the green bond market as a
substitute for the carbon futures market used for their-temy hedging activities
since 2018, and their results shed light on a pivotal change in the behavior of European
power firms that progressively abandon the carbon market to issue more green bonds
in order to finance their transition to clean energy produdyetems.

Another study, Chang et al. (2022), explores the asymmetric green finance
environmental quality nexus in the top 10 countries that support green finance. Green
bonds and ecological footprint are used as proxies for green finance and
environmenthquality, respectively. Past studies employed panel data approaches,
yielding typical results regarding the relationship between green finance and the
environment, even though many countries did not establish such a correlation on their
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own. Green financig improves environmental quality in 8 out of 10 selected
economies according Chang et(aD22).

3. Data collection and sample

3.1. Specifying of the data

Based on the NeRinancial Reporting Directive (NFRD), EU Directive 2014/95/EU
(on amendments to EWDirective 2013/34/EU), we defined the banks to be
investigated. The analysis is focused on the international commercial banks in
Hungary. A requirement for publiaterest entities (with more than 500 employees)
based on the above regulations that thex lta share specific information about their
operations, and how they manage social and environmental challenges in order to
make it easier for investors, consumers, political decisiakers and assist other
stakeholders in evaluating the rfimancial peformance of these companies. The
Hungarian Accounting Act (HAA) C. of 2000 regulates the disclosure of non
financial reports to be published by local entities based on the -abeviéoned EU
Directives. The HAA requires firms to disclose environmentalrimfation.

In the study, we focused on the subsidiaries of international banks
specifically, excluding companies with only Hungarian owners. Based on the 2020
audited reports, we examined the banks with more than 500 employees. Hence, of the
34 banks consifed at first, only 6 were left in the final sample used for the ESG
score analysis. First, banks with less than 500 employees were excluded, because our
aim to observe the ESG scores subject to NFRD, second, the Hurganead banks
were excluded, andinflly, banks operating as Hungarian Branches were excluded.
We are focusing the Hungarian foreigwned commercial banks, but we would not
exclude OTP Bank from the sample because of its droster services and
considerable role both in Hungary and @eE Region.

After applying the selection criteria, the remaining banks are listed in Tables
2 and 3. Based on the above, Table 2 shows the remaining banks by name, by number
of employees, and by total assets. Table 3 shows bank groups related to the@&xamin
Hungarian subsidiaries by name.

Table 2.The examined banks

Name of the bank in Hungary g;rglt:) ?/re(éfs (E;I)Itizlr]AljS(;t)s

CIB Bank Zrt. 2,133 2,415.67
Erste Bank Zrt. 2,984 4,178.20
Kereskedel mi a 3,118 5,248.42
Raiffeissn Bank Zrt. 2,374 3,825.23
UniCredit Bank Hungary Zrt. 1,689 4,580.54
OTP Bank Nyrt. 10,189 11,492.95

Source:own construction based on the audited reports of the banks (2020)
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Table 3.The examined bank groups

Name of thebank

Name of the bank in Hungary group in the EU

CIB Bank Zrt. Intesa Sanpaolo Group
Erste Bank Zrt. Erste Group
Kereskedel mi KBC Group
Raiffeisen Bank Zrt. Raiffeisen Group

UniCredit Bank Hungary Zrt. | UniCredit Group
OTP Bank Nyrt. (OTP Core) | OTP Group

Soure: own construction based on the audited reports of the banks (2020)

We focus on the time frame of 2Q®21. After identifying the banks,
several screens were applied in selecting the final sample. First, we checked for the
availabi | it yrtsanfEnglish erin Blangakiasm 6n theiewelosites. To this
respect, all types of reports were considered, from sustainability, CSR and TCFD
reports to annual financial and ntinancial reports published on their websites.
Second, if individual data were tnavailable, the group reports were used instead.

ESG Score computation based on content analysis was a big challenge
because of the manual coding. Research of ESG disclosure shows similarity to
research into brain capi subskt®f ndiinancidl osur es
information (Stolowy Paugam, 2018)0On one hand, an advantage of this method is
the final interpretation of explicit content by the researcher, whereas on the other hand,
it is time-consuming due to the large number of written dogis, as is shown in
Table 4.

Table 4.Processed disclosures

Nu;n Zir ooff Number of Total
P EgSG pages of ESG | number of
Year | jisclosure disclosure pages of
(Grou (Hungarian ESG
| evelf institution) | disclosure
2021 1,234 230 1,464
2020 976 214 1,190
2019 712 84 796
Total 2,922 528 3,450

Source:own construction based on the ESG reports of the banks {2019
2021)

Many authors argue for the detailed reading and manual coding and against
software coding in case of content analy8ieattie Thomson, 2007Elshandidy et
al., 2018).First, however, it is objective and fast to use software solutions, but it is
better to interpret compasgpecific terms and ambivalent wor@umay Cai, 2014;
Gut hri e, 2014 ; iKesedtnanua todiry! Secomekz2have ho)
software to provide the same accuracy as the detailed reading and manual coding.
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Nevertheless, we investigate the documents by detailed reading instead of using
software solutions.

3.2. ESG Score computation

First, we defined two indices baseud the assigned score and the maximum number

of points per category, as follows 11=(P1/2) x 100, 12=(P2/3) x 100, where P is the
number of points assigned to the entities in the respective categories. The maximum
score was 1 per item in 11 and 12 indicedteA the received records, we decided to
define another new index. The maximum score was four per item in 13 indices as
follows 13=(P3/16) x 100.

So a maximum score is 21 per report in this alternative scoring method, which
meant that the entity providecdmative, qualitative and graphic information on all 9
items from the list.

Following Li et al. (2008),the scoring is calculated as follows: 0 no
presentation, 1 narrative presentation and/or presentation using KPIs and/or other
numerical/quantitative datand/or graphic illustration.

Il ndex 1, which takes the value of 1 i
conducted by one of the-salled Big Four compani¢ManesRossi et al., 2018and
1 if the bank has ESG report on group level, takes the val@eifdboth of these
conditions are right, and 0 otherwise. Several ESG reporting requirements, including
frameworks, national and international regulations, and voluntary standards were
published in recent years. Two of the most important ESG standarttea&dobal
Reporting Initiative (GRI) Standards, and the Sustainable Accounting Standard Board
(SASB) Standards. We would like to highlight the importance of Task Force on
Climaterelated Financial Disclosures (TCFD) framework, related on the
environmenthrisks, which is another aspect to consider during the deemsaking
processes. That is the reason why Index 2 measures the disclosure of these standards
and TCFD framework. Index 2, which takes the value of 1 if the bank published GRI
standard, and 1 ihe bank published SASB standard, and 1 if the bank published risks
based on TCFD framework, takes the value of 2 if two of these conditions considering
the standards are right, and takes the value of 3 if three of these conditions considering
the standads are right and 0 otherwise.

Index 3 takes the maximum value of 16 if the bank published all of the 4
chosen sustainability rating by authors (MSCI, CDP, Sustainanalytics, FTSE) and all
of the rating are in the top category.

The detailed scoring definegenerally as follows: the first item takes the
value of 1 if the bank provides the information about its listing by the rating
organization but without published rating, or the rating is in the fourth quartile; it takes
the value of 2 if the published iag is in the third quartile; it takes the values of 3 if
the published rating is in the second quartile; and it takes the values of 4 if the
published rating is in the first quartile.

To evaluate the overall ESG disclosure quality, we calculated ttusvioty
combined index, Icombined = (I11+ 12+ 13)/3, which is the ESG reporting quality (Q)
in our research.
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3.3. Empirical approach

We applied four levels of reporting quality based on Avram et al. (2018) and Agostini
et al. (2022): 0 is no disclosurd,3D% is lowquality disclosure, 3¥0% is mediumn

quality disclosure, and 7100 is highquality disclosure. Our results are shown in
Tables 5 and 6.

Table 5.ESG reporting quality of the examined banks based on our specified indices

2021 Bank1l |Bank2 |Bank3 |Bank4 |Bank5 |Bank6 |Average Deviation
Index 1 |100.00 | 100.00 | 100.00 | 50.00 | 100.00 |100.00 | 91.67 20.41
Index 2 |100.00 | 100.00 66.67 100.00 66.67 66.67 83.33 18.26

Index 3 | 50.00 62.50 62.50 87.50 18.75 3750 | 55.21 2251
Combined

index 83.33 | 87.50 76.39 7917 61.81 | 68.05 | 76.74 9.04
ESG

reporting
quality High High High High |Medium |[Medium | High

2020 Bank1 |Bank2 |Bank3 |Bank4 |Bank5 |Bank6 |Average Deviation
Index1 |100.00 | 100.00 | 100.00 | 50.00 | 100.00 |100.00 | 91.67 20.41
Index2 |100.00 | 66.67 66.67 | 100.00 | 33.33 66.67 | 72.22 25.09

Index 3 | 50.00 62.50 62.50 87.50 0.00 37.50 | 50.00 29.58
Combined

index 83.33 | 76.39 76.39 79.17 44.44 68.06 71.3
ESG

reporting
quality High High High High Medium |Medium | High

14.07

2019 Bank1 |Bank2 |Bank3 |Bank4 |Bank5 |Bank6 |Average Deviation
Index1 |100.00 | 100.00 | 100.00 | 50.00 | 100.00 |100.00 | 91.67 20.41
Index2 |100.00 | 33.33 33.33 66.67 33.33 66.67 | 55.56 27.22

Index 3 | 31.25 6.25 25.00 62.50 0.00 31.25 | 26.04 22.16
Combined

index 77.08 | 46.53 52.78 59.72 44.44 6597 57.75 12.43
ESG

reporting
quality High [Medium [Medium |[Medium [Medium [Medium

Medium

Source own construction
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Table 6.ESG reporting quality based on our combined index on bank group level

Intesa San
Paolo UniCredit | Raiffeisen KBC Erste OTP
Year Group Group Group Group Group Group
2019 High Medium Medium | Medium | Medium Medium
2020 High High High High Medium Medium
2021 High High High High Medium High

Source own constructiorbased on the ESG reports of the banks between 2016 and 2021

4. Results and dscussion

Our

hypot hesi s

t hat

t he

gual ity

of

in Hungary improved from 2019 to 2021 was right based on our findings.
In 2020 was a supereminent point when the ESG disclosure average quality
of the examinetbanks increased significantly, cf. Figure 1.

Figure 1.Quality of the ESG disclosure of international commercial banks in
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Source own construction based on the ESG reports of the banks-ZiP119

t

The European Green Deal InvestmerianP and the Just Transition
Mechanism were presented in January 2020. Climate change and pollution are a great
threat to the world and to the EU as well. Overcoming these challenges will transform
the EU into a modern, resourefficient, and competitivea®nomy, ensuring no net
emissions of greenhouse gases by 2050, economic growth decoupled from resource
use and no person, and no place left behind with the help of the European Green Deal

framework. Our point of view is that the effect of the European iGBs=sal and the

he i

opportunity of green investments in amount of EUR 1.8 trillion within the framework
contributed a visible increase in the average quality in 2020. The results can be

interpreted as evidence for business efforts to achieve the ESG effaitesEn

n
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provide considerably more environmental information in the reports than earlier. 3
banks out of 6 increased ESG information quality, from medium tolbigh from

2019 to 2020. Only two of the 6 have medilevel quality, four of the 6 are on high
level quality in 2020, and only one out of 6 has mediewel quality and five of the

6 are on higHevel quality in 2021. Our hypothesis was right, there is an increase in
the quality of ESG information in case of the examined banks from 2019 to 2021.

While roughly 80% of the examined banks published their ESG rating or ESG
ratings given by rating organizations in 2026 i k | - sim 2021 2lDti&e Yrpups
we monitored already published at least one ESG rating given by an ESG
organization.

Based on theesults of the research by Korca et al. (2021),-fireemcial
disclosure significantly increased in quantity after the regulation. However, the
improvement in quality is fairly low, with the exception of themes relevant to the
company under investigatiohooking at it hrough the lens of institutional theory, it
emerges that an interplay of institutional mechanismexisted within the bank,
during two periods of reporting for different topics of disclosure. Based on our
research we can confirm that rbnancial disclosure of the examined bank increased
in quantity after regulation, so we agree with Korca et al. in this aspect, but we can
strengthen the quality shows improving trend from 2019 till 2021 contrary to the
above statement.

Nevertheless, ther@re more and more efforts to simplify the used standards
in the nonrfinancial reports, analysis and comparability remain difficult. The
comparability of the international comme |
not simple either after the first rdgtion or in 2021. As a retail client (as a consumer
of a bank) we have to read and evaluate more than 1,400 pages to decide between 6
banks in 2021, which is a big challenge and not a simple task. But our combined index
could help users to simplify themparability process. Some of the conclusions found
in the literature were confirmed and supplemented in some places based on our
research, but during our work more and more questions arose in our minds. Our goal
is to continue the research and explorehierricorrelations based on the ESG reports
of the examined financial institutions.

Like all empirical research, our study has several limitations which have to be
considered while interpreting its results. First of all, the study is based on a limited
sampe, which was a consequence of concentrating on international banks subject to
EU Directives in Hungary. This was also related to the fact that the sample selection
did not take into account the companies, which have Hungarian Branches and the
banks, whichhave mostly Hungarian owners. However, we covered the entire
international banking community in Hungary subject to the EU Directives,
nevertheless, domestic banks with mostly Hungarian owners anebamén
community should be considered as subjects ohduartesearch since they may
become prominent participants in promoting sustainable practices by monitoring non
financial impacts. Second, subjectivity is an issue in any approach that involves
textual or content analysis as a research method. This ithalsase when dealing
with data collection by hand, which is prone to biases. Further studies might focus on
expanding the number of the bantithin the EU.
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Keeping in mind both economic and social development, only that which is
sustainable in the longitm can be competitive and vice versa. The concepts of
sustainability and the concept of competitiveness have in common essentially that
they cannot be based on quantitative growth but only on qualitative development and
structural changéVatolcsy, 2020).

The quote by David Brower is timele
ancestor s, we borrow it from our chil
companies including Board members of banks, in agreement with their owners will
continue to keep thesustainability aspirations in mind, despite the challenges of the
current economic environment, in line with the ESG regulations, and through the trend
towards harmonization, with the aim to understand better and to compare easily for
the stakeholders #ir nonfinancial report§ Si kl - si , 2023)

Ss
dr
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Difficulties and advantages of internationalization
in the Hungarian SME sector

Daniel Simon Regina Reicher

With globalizationand the technological advancements of the 21gtigermore and

more organizations are utilizing the advantages of etmssler operations and global

value chains. However, despite the fact that the SME sector forms the backbone of the
Hungarian economy, the sector often faces difficulties of survigmhaler, only locally
operating business are outperformed by large multinational companies flooding the
market with more optimal, highly cesffective supply chains. Research conducted within
the Hungarian SME sector shows that internationalized small mwedium sized
businesses also outperform the only locally operating SMESs. Their performance and
employment growth are, on average, higher, and they tend to be more resilient toward
environmental difficulties as well. Despite the presumed advantages of
internationalization, SMEs are facing critical challenges when it comes to-loooder
activities. The aim of this study is to synthesize, on a comprehensive level, the available
literature on the Hungarian SME sector and to provide a clear picture on tlamtadjes

and difficulties small and medium sized businesses are facing when it comes to foreign
operations. The results of the synthetization provide a base for future research aiming to
assist small and medium sized enterprises to improve their suppig cma to search

for opportunities to easier access foreign markets.

Keywords: SME; internationalization; Hungary; efficiency

1. Introduction

Small and medium sized enterprises (SME) around the world are widely apparent
and are contributing to the econgmignificantly (C h i k2808 Johanson199Q

Ko v &tad, 2017. Accelerating technological advancements and globalization
pose a great challenge for smaller businesses as multinational organizations appear
on the markets with highly optimized suppligains and lower production costs.
Foreign market expansion is a lengthy, risky process that requires a prominent level
of orientation. During this crodsorder process the business tries to enter a
previously completely unknown market, with an unfamiliastomer base, and a
different culture( £ 1 tAentt R 1 - ¢ z.yGonquermng a #odeign market is a
difficult, challenging process, which only a very small percentage of operating
companies embark on. Despite the difficulties and apparent risks, the available
literature claims that foreign awtiies of small and medium sized enterprises are
leading to positive factors such as better performance and overall faster
development compared to only locally operating SMEs. The experience gained on
foreign markets provides higher experience which aksmd$ to better, more
thoughtful management, and higher resiliency during recession périgds t al - czy
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et al., 2000) Therefore, considering these positive aspects proves to be relevant to
research the constraining factors which can hold back smaller agidirmsized
enterprises from entering foreign markets. Highlighting these limiting factors could
later lead to critical information in determining the exact requirements of SMEs to
help them access crebsrder activities, increase their efficiency and jags
further develop the Hungarian economy.

The aim of this study is to perform an extensive literature review of the
already existing research on the Hungarian SME sector in order to discover how small
and mediurrsized enterprises are thinking about polescrossborder activities. The
goal of the study is to understand the difficulties, risks and restraining forces of
internationalization in the Hungarian SME sector while also exploring the achievable
positive aspects of foreign activities as well. Thelg aims to synthesize the factors
which argue for and against international operation and to conclude the aspects in
which the Hungarian smaller business sector would need more help to be able to
execute foreign activities more confidently. The mainassequestion of the paper,
therefore, is what the main difficulties are which are holding back smaller and medium
sized enterprises from entering foreign markets.

2. Literature review

The empirical literature review aims to discover and highlight theueradgributes of
SMEs in Hungary, searching for evidence that would provide sufficient information
towardshighlighting the positive and constraining aspects of stepping out to a foreign
market while understanding and synthetizing the difficulties ands fEBMEs are
experiencing towards foreign activities.

2.1. Methodology and constraints

The construction of the chosen research methodology is approached based on Mark
Sunder sb Research Onion (2009). The stu
philosophy of mterpretivism. The aim of the study is to draw synthesizing conclusions

based on small samples;depth investigations, and qualitative measures. The study
focuses on details of given situations and aims to explore the root causes of given
constraining fators. The field in this article is viewed from a deductive point of view.

The territory is processed based on a comprehensive literature review and
synthetization of previously performed-depth data gatherings of researchers
highlighted through the texSaunders et al2009.

The comprehensive, systematic literature review is performed by the
utilization of the prism literature reviewing technique. The approach was chosen to
ensure an extensive overview of the higlality literature available on thesearched
field both in English and Hungari an. Dur
was utilized as a baseline. Keywords of
in article title, abstract, and keywords provides a base number of 779 pohkcati
published between 1990 and 2022. While the common literature on
internationalization is rather broad, the search could be further limited to publications
highlighting positive and constraining factors especially for SMEs in regards of
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stepping out todreign markets. Following the steps of the prism model, removing the
duplicates, performing keyword, title, and abstract screening the number of strictly
connecting articles could be reduced to 13 publications in Scopus.

The constraints of the literatureview are the accessibility of the Hungarian
literature on the researched field. Utilizing Google Scholar with a snowball technique
from the first 250 most matching publications, 18 were chosen to be contributing to
the research question in Hungarian laaget While the snowball methodology
outlines the most common, overall conclusions of the researched field, it cannot be
claimed that the totality of the publications on the field were successfully accessed
and synthesized.

Therefore the following sectioqsovide a synthetization of the international
literature accessed from Scopus and results of Hungarian researchers performed
especially amongst the Hungarian SME sector. The literature review briefly highlights
the most common concerns regarding intermati@aation and croskorder activities
followed by the review of difficulties of stepping out to foreign markets based on
experience gathered from the Hungarian SME sector.

The given positive opportunities provided by the possible exploration and
utilization of international value chains is a more and more commonly researched
field which can be highly important for the SME sector as well. The relevance of
the researched topic is also showcased by the increasing number of publications
apparent in the fieldni the recent years. Figures 1 and 2 show analytics of the
database of Scopus highlighting the growing number of researches and the
connection system between keywords used in publications on the field of
internationalization of the SME sector.

Figure 1. Number of articles published on the field of SME internationalization
between 1990 2022

zg (Number of publications)
70
60
50
40
30
20
10

0

(Year)

1995 1997 1999 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Source:own construction based on Scopus database



140 Daniel Simon Regina Reicher

Figure 2. Development of key words used on the field of SME internationalization
between 1990 2022 (Scopus)
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2.2. Common approaches to internationalization

The Ansoff matrix is commonly used to determine the four possible ways of
approaching a given market with a product or a service. Based on the Ansoff matri
a company can expand in four ways. It is possible to tap into the existing market with
the product they already sell. They can develop a new product, which then they sell
to an already existing client base. Or, in addition to all this, it is possibientéor a

new, previously unconquered market with the goal of reaching a wider customer base.
Market expansion is fundamentally a riskier and more challenging activity for
companies, since the organization must convince a previously unknown group of
custamers to buy its products and services. Market development and diversification
beyond one's own ordinary territory may present previously unexperienced
challenges, and companies must make an extremelycaetidered decision when
they plan to internationiale (C h i k2@08).

Organizations can therefore decide to target a new segment of customers with
their activities beyond the borders of their own foundation country. In this case, the
company must develop a strategy for entering the international matieh v any
case requires extensive research work and analysis of the target area. In the future, the
organization may have to operate in a completely new environment, under completely
new rules, competing against previously unknown competitors, alongliffithent
customer market habits. It is important to realize that the targeted international market
may be far from the company not only geographically, but also in terms of cultural
values(Hofstede Minkov, 1997). Organizations may decide to expand bel/time
borders of their own nation for several reasons. These objectives can greatly influence
the research activity that the company must carry out before entering the foreign
market(Twarowska K N k, 20iL3.
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2.2.1.Environmental analysis

The basic conditions for successful operation, 4w survival, and development

of companies in the right direction especially on a foreign market are the monitoring
of the corporate environment, its familieation, mapping and executing the right
changes. In many cases, however, for only regional operating companies, knowledge
of certain customer behaviors, national values, mindsets, political, economic,
technological, legal environments, and many othéofaenay seem seévident. The

owner, employees and customers basically believe in similar values, the entrepreneur
has lived their whole life in a weliccustomed environment, in which they know the
competitors, market rules and customers very well. 8beg, unexpected surprises
usually do not occur. That is why the critical importance of environmental analysis
should be emphasized when the structure of the company's international strategy is
discussed. The organization is planning to enter a complaet&lyown environment

that it does not know. During the market and environmental analysis even the smallest
deviations must come to light in order for the expanding company to be able to stand
its ground later ofC h i K2@08).

Companies have countless iaal methods at their disposal to assess the
characteristics of the market they want to conquer. By following the simplest, most
widely used Pestel, Porter's 5 forces, Pealtamond model, Strategic group,
Stakeholder, SWOT and risk analyses, the degdion can already get an idea of
which markets may be worth expanding into, and which are the market expectations
that must be mgDunning 1993 Kotter, 2012)

Within the framework of the Pestel analysis, the company must be able to
explore in detaillte political and legal environment that may affect the organization
by entering the given market: what are the legislation, laws, standards that limit the
company's operation, and what is the attitude of the political system towards the
company's industryThe organization must map the economic situation of the
targeted area, the rate of inflation, the speed of economic development. Social factors
are one of the most important areas that the company needs to examine if it wants to
operate successfully in g¢hfuture. This may include the qualifications of the
employable workforce, expected wage demands, the average standard of living, age,
social expectations, national characteristics, and foreign languages. The expanding
company practically must get to kndie habits, expectations, traditions and brand
loyalty of the population of the selected country and especially the targeted segment.
The company wants to appear as a foreign competitor on the domestic market of the
selected nation, and thus it will presaioly have a much more difficult task in gaining
the trust of potential customers. In the same way, knowledge of the expected behavior,
communication and negotiation traditions with negotiating parties can also be
classified under the social category. Irstbase, the incoming company must adapt
and meet social expectations in all argahansonVahing 1977) It is important for
the company's management to be aware of the technological development and the
built infrastructure of the selected area.

Porters 5 forces and strategic group analysis helps organizations to learn
about its future partners, competitors, customers, bargaining position, expectations,
and market strength from a structured point of view. Porter's diamond model points
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out that the compey must also be aware of the availability of production factors in
the given area, how well the company's current strategy can work in a new, completely
different type of environment, how well the company can compete with its current
strategy, and the exteto which industries related to and supporting the company's
operation are present in the area set as the goal of expansion.

By following the principles of the SWOT analysis the organization must be
able to explore the internal and external company gtinerand advantages that can
help the organization perform on a foreign market. Also, the understanding of
potential weaknesses is key so the company can prepare for challenges that it may not
have had to face previously, in a solely local environrf@hid, 1997.

It can be clearly seen that it is rather difficult to summarize all the aspects that
the organizational leaders must be able to know in detail before the management
begins to develop the expansion strategy and calculate the expected prgfitabilit
summary, the organization must be able to ignore the environmental and national
factors that are considered to be fundamentally true in its own working environment,
and assuming that these may differ on the international market, it must carry out an
analysis starting from the most elementary level, to ensure that the company can
successfully understand the environment in which it operates. While the organizations
have a clear repertoire of techniques and mindsets to analyze a targeted foreign
market,it is mentioned a great number of times in the processed literature that this
task is often easier said than done. Understanding a completely different environment
and gaining knowledge of all the necessary nuances from the outside proves to be a
greatly dallenging step of internationalization. The fact is also concluded that smaller
companies unfortunately often overestimate the potential of market expansion due to
the difficulties of extensive data gatherifig® r- Gray, 2003)

2.2.2. The goal of exparsi

Enterprises can have different goals when deciding on-basker activities. These
reasons can vary considerably in terms of the size and form of expansion, so it is
important for the company to carry out its environmental analysis and search for
potential countries for expansion, depending on the exact objective.

The most commonly utilized reason for expansion is market acquisition. The
company hopes to enter a new crbesder market in the hope of a larger customer
base. In this case, the compangnd to sell its products and services in the designated
region. As a result, getting to know the company's potential customer market and
competitors is essential. The understanding of foreign traditions and the ability to win
customers from other nationtap a huge role. The organization has the opportunity
to execute the expansion in several forms, but it is clear that the company hopes for a
higher profit from the expansion. It is therefore important to carry out calculations
related to profitability, das, and possible production after the environmental
assessment, which already considers local regulations, taxes and accounting laws. The
organization must be able to carefully determine the forms of costs that may appear
in connection with expansion ala(Dunning 1993)

The next two reasons for expansion can be the acquisition of resources and
the increase of efficiency. In these special cases, the company does not necessarily
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wish to sell its products or services in the selected area. This situgapansion

can be made relevant by the presence of cheaper, more easily available resources, a
more favorable tax or operating environment, or even a cheaper, more precise, more
qualified workforce. From this point of view, we also call corporate expartbi®
precedent in which the organization carries out its production or the extraction of its
raw materials necessary for its production in a country other than the parent
company. Nowadays, in 2023, more and more multinational companies are moving
their factories and office hubs to countries in which tax conditions are more
favorable for them, and in which labor is cheaper and less restricted. In these cases,
too, the organization must take into account the environmental challenges associated
with the expasion. At this point it is worth mentioning the company's prestige as
well. In many cases, consumers now separate the country of origin of large
companies from their production centers. The production, its physical location and
the living conditions of thevorkforce used for production can leave a mark on the
organizaion's reputation.

The fourth and last reason can be defined as strategic motivation. In this case,
the company expands the sale of its products and services, starts the production
process inhe territory of another country, in order to keep up with its competitors or
to gain a market advantage over its strategic adversaries. An example of this can be
the expansion as a result of a cost efficiency competition, or the appearance in a
market withthe company's products after the appearance of a competing organization.
Strategic motivation includes all three previously mentioned forms as a possibility of
expansion. In this case, it is very important that the company should not make hasty
decisions but realistically perform an environmental analysis and financial
calculations, also possibly taking into consideration the expected presence of
competitors that have entered the targeted market which is fought over. Another
reason for the company's stigiteexpansion can be the globalization of its customers.

If the company's target group is for some reason spread over several countries or
travels a lot, it can be an advantage for the organization if its products or services are
available in obvious, higbriority nodes, at several key locations
(Twarowska K N k, 201.3).

2.2.3.Common approaches to entering foreign markets

Organizations can approach crémsder activities with several types of highly
differing strategies. Weighing these options is cru@althey may differ in both
investment and lonterm costs, as well as rigRoque et al., 2019).

The organization can implement the expansion strategy in the form of exports
or franchises. In this case, the company does not need foreign investmeps itsshi
products from the founding country to the selected territory, where the product is then
sold. Production still takes place in the mother country. In the case of a franchise, the
company sells its brand, reputation and the right to provide the egivioffers. In
this case, it is not necessary for the company to invest abroad. It is the responsibility
of the company or person buying the franchise to create the conditions required by the
founding organization. Export activity can be beneficial f@ tompany, as it can
continue its production in a wdthown environment. Successful expansion in the
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target market can only be achieved by shipping. However, it is possible that in the
future, the high logistics costs can already be replaced by théooredta local
production facility, if the circumstances are right.

The second solution for companies to enter the international market is the
formation of a strategic alliance. The company selects an institution already operating
in a similar category irthe target market, which is capable of manufacturing the
organization's product, and entrusts this third, external party with the production of
the product. This can be beneficial for the company, since it can produce its products
in a factory that alreadgperates in the selected area and complies with political and
environmental requirements, saving on logistics costs. However, as a disadvantage, it
is important to mention that in this case the costs of producing the product will be
clearly higher than ithe company were to carry out production in its own facility, and
commissioning parties outside the company appears as a risk to the successful
operation of the organization. The performance of the employed third party
organization is more difficult to wew, the quality of their production and the
guidelines of their operation are questionable. When choosing this strategy, the
organization becomes more depend&atynak 2014).

The company's third option is to establish a subsidiary in the target
destindion. This requires the largest amount of investment on the part of the founding
organization. However, the company can set up and distribute its products and
services using its own branch office, operating entirely in the environment of the target
area. Tis is a longterm solution for entering the international market. In most cases,
for large companies, this is not the first step they take to enter a market. It is worth
considering as an advantage that the company can better integrate into the bgcle of t
country it wants to conquer through the local facility, the possibly appointed local
management can manage the company's subsidiary much more successfully, meeting
social expectations. The company's prestige can increase if it provides work for the
locd population and carries out appropriately emphasized CSR activities. The
subsidiary company can be founded Green field, i.e. entirely along the lines of new
investment or through acquisitigRoque et a).2019)

A clear consequence of globalization, tlieappearance of borders, and the
acceleration of transportation is that organizations can increasingly optimize their
production and sales processes around the world. Organizations can have a clear
advantage in optimizing their supply chains on an inteonal scale, but building a
highly effective system proves to be a greatly difficult task requiring great knowledge,
determination, and preparednéSsh i k2808).

According to the Uppsala model, which is often mentioned in the literature,
companies gohrough the process of exporting, building international alliances and
subsidiaries during their entry into the international market. However, thanks to
globalization and technological development, it is now easier for organizations to
realize their opportuities for expansiofdohansonVahine 1977) In many cases, the
availability of modern technology leads to the possibility of skipping the steps of
internationalization considered to be classical. An increasing wide spread of "Born
Global" organizations si apparent which already operate specifically on the
international market at the moment of their founda¢@imor, 2000).



Difficulties and advantages of internationalization in the Hungarian SME sector 145

2.3. Internationalization in the Hungarian SME sector

Based on the results of the Hungarian Central Statistics Office from theOdéarti2e
Hungarian SME sector is the backbone of
operating businesses fall in the category of small and medium sized enterprises. SMEs
contribute 46% to the overall GDP and employ 64.9% of the working population
(Kincses et a).2022 Mikesy, 2013). The Hungarian SME sector is a heterogeneous
sector with two well distinguishable groups that evolve fast, theaked gazelle
organizations and stuck businesses that only aim to survive. Overall, the Hungarian
SME <ctor is undercapitalized, lacks digitalization and falls behind the European
average of both GDP contribution and foreign activi{iBerko- Gueullette 2003
Major, 2003 Mikesy, 2013).

The literature review highlights that the number of companies presehe
international market increased significantly after the 20th century in Hu(i$jagses
et al, 2022).Driven by globalization and activities of multinational companies, capital
flows between countries have increased and market expansion has bas@mét can
be stated that businesses that appear and expand on international markets are more
successful, flexible in their growth and innovative compared to their competitors that
do not participate in crodsorder activitieT ° r- &Griy, 2003).Figure 3 also shows
the employee growth of SMEs between 2007 and 2008. The difference in work force
expansion is significant between SMEs performing and not performing lmwosr
activities. After 1997, the appearance of capital investments aimed at foraigets
also began to increase in Hungary, as a result of which the country became a significant
investor in the Central and Eastern European region. It is important to emphasize,
however, that the vast majority of thesefgrsiwing businesses were alrgagberating
successfully even before the regime change, had free capital for investment and many
years of operational experience. In Hungary, it is therefore very important to examine
the internationalization opportunities of the SME sector separatedtimexpansion
of capitalintensive, often foreiglwwned larger companies. The available skillsets,
capital, and opportunities are often very different in the case of a small organization
(£ -tAett R | 2002k).y

Figure 3. Effects of entering a foreign miaet on the number of employee growth
between 2007 and 2008

(Number of employees growth)

Exporting Importing Exporting and

Importing

Foreign
investment

Yes No ‘ Yes No

Source:own constructiobased on EC (2010)
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Indept h interviews conducted by Ani
successfully operating companies with strong capital concluded that, of
the studied busesses, 34 operated subsidiaries in Romania, Germany,
Ukraine, Slovakia, and Russia. Half of the surveyed companies
established their subsidiaries for sales purposes, while the other half
expanded with the goal of more optimal production in the indicated
neighboring countries. 67% of the products produced by the established
branches were sold in the given region. The answers revealed that in the
case of foreign investments, a significant reason for motivation (82%)
was the acquisition of the given markettlee expansion of the already
existing market. Crodsorder activities in Hungary were not triggered
with the goal of exploiting cheaper labor or resourges | -tSass, R
1998) According to the findings of empirical research conducted in the
field, Hungaran companies typically chose the gradual path of
internationalization, first utilizing the additional opportunities of
importing or exporting product§ Cc s , €010). 84%. of the
organizations participating in the interviews stated that the intetigifica

of regional competition formed a strong basis for their expansion
(£ -tAett R | 2002a).y

A key aspect of international expansion is the determination for growth and the
completion of appropriate environmental analyses. The importance of personal
relationships building on the foreign market during thepgtrase of irgrnationalization
is highlighted by all the interviewed business owners. It is also highlighted that already
existing connections, relationships, or family members living in foreign countries can
greatly accelerate the implementation of citosier activies and provide crucial data
on the foreign market, often having a greatly motivating role for the expdngion § k n ®
2012).The need for personal, firsind information for successful strategic planning of
crossborder activities appears to be crucidle asked business owners did not find the
information provided by governments, ministries, and banks sufficient. The real
attributes of a foreign market cannot be explored solely from officially posted data
(Welch Luostarinen 1993). Inquiring about the @mpany's experiences and the
knowledge needed for expansion, organizations mostly felt thekdwghmarketing
knowledge and managerial kndww to be highly useful and needed during expanding
periods(t Ant al -,2000). et al

The companies participagnin the interview study were able to report on the
overall success of the expansion. In the case of 72% of them, their market share
increased, and in the case of 60% of them, the company's income increased significantly
after the installation of a subsidly. Only one of the asked organizations reported
negative experiences and the failure of the subsidiary. The managers of the surveyed
large organizations mostly mentioned the difficulties of obtaining relevantjkife
information, the lack of politicadupport and of lobbying assistance as factors limiting
expansion. Financial difficulties of the parent company, inappropriate selection of the
target country, an overly optimistic assessment of the target market, and the instability
of the political envionment are common risks that were highlighted by the interviewed
business ownel@lolicza 2016).
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In the study by Gubik and Karajz (2014), the problem arises pointing out that
the examination of companies cannot be separated from the analysis of thevbeople
lead the company or are authorized to make decisions. The professional knowledge,
experience, and mindset of the business owner and managers are highly decisive in the
success of internationalizatiq@ubik- Karajz, 2014). The conducted and analyzed
suvey contains the answers of 104 companies, of which 74 are already present in some
form on the international market. @survey fundamentally differs from thedepth
interview research by Antal - -czy and £ tet
in the SME sector in this case. 51% of the companies participating in the survey cross
the country's borders with import25% with exports and 12.5% with abroad
cooperation. Gubik and Karajz's research sheds light on two previously unexplored
relationships. Based on their survey, a significant relationship can be found between
corporate environmental awareness and the cbbim®e to enter a foreign market. In
addition, it is important to emphasize again that the attitude of owners, managers, and
employees can fundamentally limit the company's openness towards change and
expansion. The literature highlights that the achiexs of a correct mindset (i.e. a
change in the attitude of the managers) will be always a critical condition for the
successful expansion of the organizafiGubik- Karajz 2014 Kotter, 2012).

The study by(Kozma Sass, 2019¢oncludes that the Hungariamall and
mediumsized business sector, which serves as the backbone of the Hungarian
economy, is much less present on the international market. Previously highlighted
research showed that in Hungary, mostly larger companies with years of experience and
swcecessful operation history, owned by foreign investors have took the opportunity of
stepping on the path of foreign activities. However, from this point of view, Hungary
does not differ from the neighboring European countries examined in the analyses.
Smal and mediurrsized businesses are facing difficulties regarding dvosder
activities across all European countrig@@hansonVahing 1977)Therefore, it is
important to examine what are the inhibiting factors that arise in the SME sector and
prevent comanies from expanding on the international mafiitesy, 2015).

Mi kesybds 2013 study, performed on t he
that SMEs with crosborder activities like exporting are tend be more successful,
faster growing and more resilient tams recession periods with the acquired
experience in decision making from foreign markets as \{dikesy, 2013).
N®met hés 2017 research results display t
family businesses tend to look more for exporting opportuniti@n norfamily-
owned SMEs. Difficulties, however, can be presented with the lack of trust towards
external experts, lack of knowledge of foreign markets and language, fear from
losing family control, and the lack of digitalization. However, it was cashet! that
family members living in foreign countries are a great motivational aspect of cross
border operations and can be a great advantage for family owned bus{n€sgea k -
et al., 2016; N®mMeth, 2017; WNsowska, 20

2 4. Difficulties of entering foreign markets

The first step in the relevance of international expansion is to examine its potential
positive impact. It is clear that if a company could not gain additicae during its
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entry into the international market, it would certainly reject this form of expansion.
However, companies performing crdssrder activities surveyed in previously
performed studies show a faster increase in the overall profit and thigenwf
employees. Based on surveys carried out in four rounds in 2010, profit before taxes
of SMEs that performed foreign activities was on average 8% higher compared to
businesses that only operated within the boundaries of Hufigékgsy, 2013).Of
thecompanies participating in the survey, 40.8% import, 32.5% export, and 3.4% are
present in the international environmégMikesy, 2015). According to previously
conducted studies in Hungary, SMEs therefore have an interest in striving for cross
border expnsion, but despite this opportunity small and medium sized businesses
often face difficulties to step out of their wé&thown environment. The lack of
planning is a fundamental difficulty of the SME sector that appears in many cases.
The basis of the prddm is the management's workload, limited capacity, and circle
of acquaintances, on the basis of which they do not have the time or knowledge to
plan the entry into a new, unknown market realistically and with adequate quality
(Hofstede Minkov, 1991).The owners of the company need foreign language skills
and comprehensive knowledge of the target market in order to be successful. In many
cases, the catalyst for entering the international market can be a rare opportunity,
which, however, requires tip-date knowledge of the economic and market
developments of the given area. Figure 4 displays the most common difficulties and
restraining factors of internationalization which SME leaders mention during a
qualitative research publistidy the MFBI ndi k 8120r i n 20

Figure 4. Difficulties of utilizing the opportunities of exportirig
Comparisorbetween exporting and non exporting SMEs
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Source:own construction based dFB-I ND | K C(R@&R Mikesy (2013

The impossibility of exporting the manufactured productoatl due to
additional expenses or lack of production capacity was often mentioned by the
interviewed companies. The additional expenses would often lead to uncompetitive
prices on foreign markets T © +Gtal, 2003).Based on the 2009 OECD survey,
SMEs ofen consider the company's internal factors, like capacities, and competences
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to be a bigger obstacle when entering a foreign market than the external,
environmental elements affecting the expansion. Naturally, as the expansion
progresses, the emphasis oxteenal constraints also increases, but initial steps
towards cros$order activities are limited mostly by factors found in the company's
internal structure. The lack of experience and the fear of unknown risks are often the
root problems of avoiding thielea of foreign activities. Many small and medium
sized enterprises have never operated in a foreign market before, so the fear of
company managers is understandd¢ble | -tAentt R |, 2002a).y

Encouraging the internationalization of Hungarian SMEs could greatly help the
profitability of small businesses. Based on the highlighted research more foreign
activities would further increase the employment and would lead d@exall higher
GDP contribution rate of SMEs in Hungary. It is clear that small and mesized
businesses require assistance in taking steps towards activities connected to foreign
markets(Losoncz Nagy, 2020).

2.5. Discussion

The performed literatureeview concludes that the more rapid technological
advancements and globalization created a fiercer and faster paced environment for
small and medium sized organizations to operate in. Internationalization became
apparent in Hungary as well at the end @ #0st century, however, the literature
review highlighted that mostly already well performing, larger, foreign owned
companies could step out on the foreign markets. Organizations withbonokes
activities show faster growth in profitability and thewher of employees. Businesses
stepping out to foreign markets tend to perform better overall, acquire additional
managerial skills, relationships and show better resiliency during recession periods.
However, it is clear that small and medium sized entspridespite the possible
advantages, are afraid of crdswder activities and often lack the necessary
knowledge and optimal supply chains to perform well outside of their local market. It
is also clear that performing the necessary market analysipm@viausly unknow
environment proves to be a greatly difficult challenge. The most commonly
mentioned constraints businesses must face are the lack of language and strategic
knowledge, the difficulties of understanding and exploring foreign markets,
optimizing transport costs, and increasing production quantity. The below conclusive
summary shows a brief synthetization of the most common motivating and
constraining factors of internationalization based on the processed literature and
gualitative studies ptarmed previously on the researched field.

Motivating aspects of internationalization

- Average 8.0% revenue growth development in exporting SMEs compared
to locally operating SMEs from 2010 to 2012 (Mike2913).

- Average 10.1% employee number growth depment in exporting SMEs
compared to locally operating SMEs from 2010 to 2012 (Mik2eg3).

- Average 7.1% investment growth development in exporting SMEs
compared to locally operating SMEs from 2010 to 2012 (Mik2eg3).
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- International entrepreneurialxgerience gathering orforeign markets
( Gy-Rrzia, R019)

- Better resiliency towards <chall engi n¢
al,, 2000).

- Further development of the Hungarian economy (Losddagy, 2020).

Constraining factors of internationalization
- Difficulties of reliade information gathering on the target market
(Ant al -,2009). et al
- Overestimation of the for-&ag2003pot ent i
- Lack of entrepreneur i aAntsali2062asy and kn
- Language and culetay20¥). barrier (Czak:-
- Lack of trust towards previously unk
2017).
- Production capacity restrictions (Mike013).
- Not exportable product (Mikes2013).
- Financing issues, high logistics cost (Holic2816).

The study demonstres overall the advantages of crbssder activities and
highlights the difficulties that holds back SMEs from stepping out to foreign markets,
but also opens up questions for further exploration, how SMEs could be assisted in
achieving the right mindsethe necessary knowledge and optimizing their supply
chains so they have better and realistic chances of expanding.

3. Conclusion

Overall, the study concludes that globalization led to a wide range of opportunities
which allowed companies to expand theihaties beyond their regional market more
and more easily. Although globalization and the unification of the world can be
beneficial, its spread is also criticized from other angles. Today, entering the
international market is increasingly a base requir#mof maintaining market
competition for large companies. Thanks to technological, infrastructural, and
informational development, companies can even decide to expand internationally for
the purpose of optimizing their operations, accessing-toareachresourcs, and
employing cheaper labor.

Assessing the situation in Hungary, it has become clear that a relatively small
number of small and medium sized organi za
internationalized businesses are mostly larger, loogerating, successful
organizations which are foreign owned. These companies are mostly interested in
selling their products on crod®rder markets and establishing subsidiaries in the
target country. From this point of view, the parent companies opgfatidungary
are not motivated to exploit resources or to expand to reach cheaper labor. Looking at
the SME sector, Hungary is not lagging behind in entering the international market,
considering the neighboring countries. In contrast, it can be statednilyaa small
percentage of SMEs extend their activities beyond the border. The reviedeptin
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interview surveys show that the lack of language proficiency, professional and
experiential knowledge often holds small and medsaimed businesses back from
internationalization. In many cases, their product is either not exportable, or due to
the costs calculated after delivery, the manufactured price would no longer be
competitive in the potentially targeted markets.

At the end of the study, it is importato point out that proper information
about the target market and the collection of relevant data play a significant role in the
success of entering an international market. In many cases, SMEs indicated that it is
impossible to realistically assess a kadthey are completely unfamiliar with without
personal experience. Even in the case of large companies, it appeared without
exception that expansion could only take place with the bélpnternational
acquaintances.

Overall, the research highlights tHaMEs stepping out to foreign markets
tend to perform better and to show greater resilience during recession periods. SMEs
are the backbone of the Hungarian economy significantly contributing to the overall
GDP and employment. SMEs entering foreign marketdd further increase their
potential, however, it is clear that small and medium sized businesses are often facing
both local and global difficulties. The researched field provides further possibilities
to explore and opens up hew questions such aghese SMEs could be efficiently
assisted, and whether it would be possible to further optimize their supply chains to
enable competitiveness on crdesder markets as well. These open questions can be
assessed with future exploration in the researched are
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The relationship between macroeconomic factors and nen
performing loans (NPLs) in Lao PDR: An application of the Vector
Error Correction Model

Chintana Khouangvichit

The role of the banking sector in driving economic developmemiotdre understated. Its
stability is a critical factor that sets the pace for economic progress. Among the various
indicators of financial stability, noperforming loans (NPLs) held by banks hold particular
significance as they reflect asset quality, dreidk, and the efficient allocation of resources

to productive sectors. NPLs have indeed been a subject of concern for the banking sector, with
their prominence intensifying, especially after the 2008 financial crisis. This study investigates
the relationship between Macroeconomic factors and-performing loans in Lao PDR. The
secondary data of four variables, namely, Interest Lending rate;I/@Rtion, Nominal
exchange rate, and Money supply from the first quarter of 2012 to the last quarter of 2021
have been collected in order to analyze the lwmrgn relationship among economic factors
and estimate the shetérm adjustment toward the lostigrm equilibrium level. The Vector
Error Correction Model (VECM) is applied to measure skerm adjustment tward the
long-term equilibrium level. Based on the estimation results of the Vector Error Correction
Model, two variables have a positive and significant effect onferng nonperforming loans,
namely, lending interest rate, and money supply, and afisigni inverse relationship with
inflation, and exchange rate. Meanwhile, in the short term, only lending interest rates have a
significanteffect on nosperforming loans.

Keywords: Norperforming loans, macroeconomic, Johansen Cointegration, Vector Error
Correction Model

1. Introduction

The pivotal role played by the banking sector in driving economic growth and
development is paramount. Banks act as intermediaries, bridging the gap between
those with surplus funds and those seeking capital for variamoetc activities. A
high-performing banking sector is a catalyst for economic expansion, while a
dysfunctional one can impede progress. Consequently, the stability and effectiveness
of the banking sector assume critical importance, essentially settitrgjgatory for

a nation's economic development.

A well-developed financial sector encompasses efficient banks and robust
stock markets, which collectively contribute to fostering economic growth. This is
achieved by directing savings towards productivestments, mitigating information
disparities, and stimulating innovation (Levine, 1997). The significance of financial
institutions, legal frameworks, and governmental policies in nurturing financial
development cannot be overstated. Among various iratatf financial stability,
nonperforming loans (NPLs) are catastrophic for banks and can disrupt the entire
financial system of an economy, and can even signal the onset of a banking crisis
(Louzis et al., 2012). A rise in NPLs indicates an unhealthp@oac condition and
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poses significant risks to liquidity and profitability for banks, corporations, and
individuals. The deterioration of banks' asset quality is not only financially
destabilizing for the banking system, but it may also lead to econoefficiancy,

impair social welfare, and contribute to declining economic activity (Ghosh, 2015).

In the financi al sector of Lao Peopl e

have long played a central role, with Statened commercial banks taking the lead.
However, things started to change in the #8@D0s when the sector began to open up
gradually. This shift gathered pace with the introduction of the new Law on
Commercial Banks in 2007, which attracted a significant number of private and
foreign banks into theountry. This transformation has led to notable progress in the
financial sector, including increased access to financial services and improved
distribution of resources. The banking sector, in particular, has become a crucial part
of Lao PDR's financiatystem, greatly influencing the country's economic stability.

Despite these positive developments, the banking sector in Lao PDR faces a
significant challenge in the form of nguerforming loans (NPLs). NPLs are loans that
borrowers have difficulty repayin and they can weaken a bank's financial health,
which, in turn, affects the broader economy. Unfortunately, Lao PDR has been dealing
with a persistent issue of rising NPLs, deviating from the international standard where
an NPLs rate of 2 percent or belés considered ideal. In recent years, the NPLs rate
in Lao PDR has surpassed 3 percent, highlighting the need for effective strategies to
address this challenge and protect the country's financial stability (BoL, 2022).

Numerous studies have been conddcto determine the factors that
contribute to nofperforming loans. However, it is challenging to identify a single
relationship between them, as different studies have identified varying determinants
of NPLs, and these variables have exhibited differelattionships with NPLs. The
literature suggests two sets of factors that explain the evolution of NPLs over time.
The first focuses on external events, such as overall macroeconomic conditions, which
are likely to impact borrowers' ability to repay thédans. The second, which
examines the variability of NPLs across banks, attributes the level gferéarming
loans to banltevel factors. Empirical evidence supports both sets of factors.
However, in Lao PDR, there is a lack of studies focusing on ttterfathat affect
NPLs across the entire banking sector, with most studies focusing on specific banks.
Therefore, the purpose of this study is to investigate the influence of macroeconomic
factors, namely, the consumer price index (CPI), exchange rategdntrate, and
money supply on neperforming loans (NPLs) in the Lao PDR banking system over
the period 2012Q220210Q4. The results of this study can be expected to contribute to
literature relating NPLs in the country, as well as benefit policymakershé&datter,
understanding macroeconomics behavior can contribute to a better policy
formulation.

The choice to explore this topic is driven by the critical role ofperiorming
loans (NPLs) in the world of finance. NPLs have emerged as a significial threat
to financial systems. In numerous financial stability reports published by central
banks, the alarming rise in NPLs consistently stands out as one of the most pressing
dangers to the stability of the banking sector. This matters because N#t_segiiire
banks to set aside substantial amounts of capital as a safety net to cover potential
losses resulting from these troubled loans. As NPLs increase in number and scale,
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banks find themselves compelled to allocate more and more capital to cagaiiost
potential losses. This continuous capital allocation can gradually erode the financial
foundations of banks, potentially limiting their ability to provide new loans and
support economic growth.

In the most severe scenario, a widespread surge irs Npanning multiple
banks can trigger systemic risks that threaten the entire financial system. If not
managed effectively, this situation has the potential to spark a financial crisis, lead to
the failure of banks, and cast economies into broader turihsilworth noting that
the role of macroeconomic conditions becomes even more significant in this context.
Their effects become increasingly pronounced as NPLs mount. As such, this research
is driven by the need to gain a comprehensive understandirfgetiiev and how these
macroeconomic factors influence NPLs and, if they do, the specific nature of this
influence

The remainder of the study is organized as follows. Section 2 reviews the
theoretical and empirical literature related to the macroeconorcticr$awhich are
expected to affect the ratio of NPLs. Section 3 discusses the methodology applied in
this study. The empirical results are presented in section 4, and the last settteon i
conclusion of the study.

2. Literature review

2.1. Theoretical bekground

One definition states that a nperforming loan (NPL) refers to a financial asset that
banks have not received interest or installment payments from, as per thelggmeed
schedule. Put simply, when a loan stop generating income for the bai&ilarto
perform according to the terms of the loan agreement with the borrower, it is classified
as an NPL. The European Central Bank (ECB) has defined NPLs as loans that are
either more than 90 days pakte and considered material, or loans wherelétdtor

is unlikely to fulfill credit obligations in full without collateral, irrespective of past
due amounts or days overdue (European Central Bank4®)1The financial system

of a country, including that of Lao PDR, relies on the level of NPLs ascanqtage

of total loans as an important indicator. This percentage is obtained by dividing the
value of norperforming loans by the total value of the loan portfolio. The gross loan
value recorded on the balance sheet, rather than only the overdue ahoulut,be
considered as the nonperforming loan amount.

Numerous researchers have conducted studies to examine the connection
between macroeconomic factors and loan quality, and have sought to link the financial
condition with the stability of banks. Theyund that interest rates are among the most
important economic factors since they have a direct influence on economic conditions,
e.g. decisions relating to consumption, saving, and investment. Interest is the cost of
borrowing money, usually expressedaapercentage of the amount borrowed. The
interest rate is the percentage rate of interest for a specified period (monthly or
annually). An increase in interest rates can have a negative effect on loan quality, as
higher debt costs make it more difficultrféhe borrower to repay the loan.
Furthermore, high interest rates are a potentially harmful option for borrowers
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(Bofondi Ropele,2011). The impact of heightened debt costs, which can make it
more challenging for borrowers to meet their repayment obdigsitishould be
assessed with careful consideration of the initial interest rate fixation period. In cases
where a loan maintains a fixed interest rate throughout its entire maturity, the debt
service remains constant over the loan's term. Consequerttyatiions in prevailing
interest rates do not affect the borrower's repayment burden during this period.

However, the situation is different when a loan necessitates refinancing upon
maturity. In such instances, borrowers could potentially encounter eneshtrate
shock, as the terms for the new loan may be substantially influenced by the prevailing
interest rate environment. Therefore, the susceptibility of borrowers to changes in the
interest rate landscape hinges on various factors, including theistra€the interest
rate, the maturity of the loan, and the necessity for refinancing. It is imperative to
appreciate these loapecific characteristics, as they can significantly impact
borrowers, particularly in a context like Lao PDR. In the caseaofRDR, shofterm
loans with maturities of one to three years are prevalent, particularly for meeting
working capital requirements, facilitating trade finance, and providing srsaiide
business loans. Lorgrm loans, on the other hand, are less comi@onsequently,
borrowers in Lao PDR may indeed experience the effects of interest rate fluctuations,
given the prevalence of shderm loan structures.

The lending interest rate is assigned significant importance in the literature
pertaining to nosperfaming loans (NPLs) as it influences bank deposits and loans,
making it a crucial variable in the examination of loan performance within the banking
system (Castro, 2013). When the lending rate is higher, this leads to increased costs
on loans and advancdbgereby potentially reducing borrowers' repayment capacity
and increasing the default rate. Empirical evidence from studies such as Nkusu (2011),
Adebola et al. (2011), and Berge and Boye (2007) has consistently demonstrated a
positive correlation betwedhe lending rate and NPLs. An escalation in interest rates
diminishes the payment capacity of borrowers, thereby establishing a positive
relationship between ngperforming loans and interest rates (Nkusu, 2011). Cucinelli
(2015) further contends that Banadopting aggressive lending policies and charging
high interest rates from borrowers tend to experience higher levels-pinfamming
loans.

Furthermore, the literature suggests that NPLs are influenced by the nominal
exchange rate. A depreciationtire exchange rate can lead to a decline in the quality
of bank assets, resulting in higher levels of -penforming loans (NPLs). This
situation arises when the nominal exchange rate increases, signifying a weakening of
the domestic currency. As a resbibrrowers who have taken out loans denominated
in a foreign currency are faced with higher repayment obligations. This is a significant
concern for them because they must still settle the loan in the same foreign currency.
However, due to the depreciatiofitheir domestic currency, they now require a larger
amount of their own currency to obtain the foreign currency needed for repayment.

As a result, the rise in the nominal exchange rate diminishes borrowers' ability
to fulfill their obligations, therebgontributing to an increase in NPLs (Nkusu, 2011).

In the context of Lao PDR, where the economy experiences a degree of dollarization,
commercial banks generally provide loans in the local currency. However, it is worth
noting that the use of the US dollas a lending currency is prevalent and shared
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significantly a mount in the Loan portfolio (IMF, 2019). This means that borrowers

in the country may opt for loans denominated in US dollars, which exposes them to
exchange rate risks when the domestic cayyemeakens, potentially contributing to
higher NPLs. In studying the determinants of asset quality in banks, Alhassan et al.
(2014) employed the real exchange rate as a measurement. However, Otani et al.
(2009) utilized the nominal effective exchange rate¢heir work, and Beck et al.
(2015) also adopted nominal effective exchange rates in their study on the
determinants of NPLs. Consequently, this study follows the approach of employing
the nominal effective exchange rate as a measure of the foreignnggclete,
aligning with the perspectives of Otani et al. (2009) and Beck et al. (2015).

Inflation is considered another factor that potentially contributes te non
performing loans (NPLs), although its impact is ambiguous. Inflation occurs when
prices of gods and services increase over time (Abel, 2005). Recent research by the
International Monetary Fund (IMF, 2016) suggests that the relationship between high
inflation and NPLs can have either positive or negative implications. Generally,
inflation is believed to be positively associated with Agerforming loans. As
inflation rises, the cost of conducting business increases, leading to reduced
profitability and a diminished capacity to repay debt. In a study of US commercial
banks Ghoslet al. (2013) foundthat inflation has a positive effect on NPLs while
negatively affecting borrowers' real income and impairing their ability to meet their
debt obligations.

However, a study by Klein (2013) states that inflation may enhance debt
servicing capacity by diminfisng the value of the debt or outstanding principal sum,
affecting nomperforming loans. Real debt services decline with higher inflation,
driving down nomrperforming loans. Hence, inflation may potentially diminish the
debt principal amount, assisting tvithe decrease of property NPLs through higher
repayments. Nkusu (2011) has examined the NPLs determinants of 26 advanced
countries and has concluded a negative impact of inflation on NPLs. In the present
study inflation will be represented by the consuméce index. The index includes
all goods and services in the economic region, if they are part of the consumer
spending of private households.

Money supply influences banks' financial statemertsough lending,
investment, angbrofitability. An increas in broad money raises bank deposits, so a
bankds | ending and investment resources
supply refers to the overall amount of money circulating within an economy during a
specific period. It can be calculated in varidasms, typically classified into three
categories: Reserve Money (Mo), Narrow Money (M1), and Broad Money (M2). For
our study, we selected M2 as the representative measure of money supply due to its
comprehensive nature, encompassing both Reserve Mon®&earmv Money.

An increase in M2 can have several consequences, some of which are less
favorable. First, it can contribute to inflation, diminishing the real value of borrowers'
incomes and making it more challenging for them to meet their debt obligation
Additionally, an excess of liquidity within the financial system can lead to riskier
lending practices, as banks may extend loans to borrowers with less robust credit
histories. This relaxation of credit standards can lead to a higher incidence of loan
defaults, ultimately resulting in a rise in NPLs. A growing money supply may also



The relationship between macroeconomic factors andpsoforming loans (NPL8) 159

signify an increase in credit availability throughout the economy. This could prompt
both individuals and businesses to seek loans, potentially leading to higher debt levels.
However, the impact on NPLs hinges on the quality of credit risk assessment
conducted by banks and the ability of borrowers to meet their repayment obligations.
If lending standards are not upheld, it can result in a surge in NPLs. Studies by Badar
et al. (2013), Akinlo and Emmanuel (2014), and Leka et al. (2019) have found a
positive correlation between an increase in money supply and a riseperforming

loans. These findings suggest that the expansion of the overall money stock may have
contributedto the deterioration of banks' portfolios in the country, primarily due to
inaccurate credit analysis.

2.2. Empirical review

Numerous empirical studies have explored the relationship between macroeconomic
factors and nonperforming loans, revealing considtedings. The majority of these
studies indicate a positive correlation between NPLs and various factors such as
interest rate, lending rate, unemployment, inflation, public debt, and exchange rate.

One notable study conducted by Badhal.(2013) foused on the impact of
macroeconomic forces on nonperforming loans in 36 commercial banks in Pakistan
during the period of 2002 to 2011. The researchers examined both tHerongnd
shortterm dynamics between NPLs and macroeconomic variables. Theysianal
incorporated inflation, exchange rate, interest rate, gross domestic product (GDP), and
money supply as key macroeconomic indicators. The results of their study revealed
strong negative lonterm associations between NPLs and inflation, exchange rates
interest rates, GDP, and money supply. These findings underscore the significance of
these macroeconomic factors in influencing the occurrence and magnitude of
nonperforming loans.

The study by Hoggarth et al. (Z8)0for United Kingdom over the period
1988i 2004 found inflation and interest rates to be the main determinants of non
performing loans in the UK. Vogiazes and Nikolaidu (2011) looked at the factors that
contributed to nomerforming loans in the Romanian banking industry between 2001
and 2010. Te findings demonstrated that Romania's NPLs were primarily determined
by spending on construction and investment, unemployment, inflation, the ratio of
external debt to GDP, and money supply generally construed. Accordingly, in another
survey, in a comphrensive study by the ECB in 2011 over 80 economies, the asset
quality of the banks is significantly influenced by the output growth, nominal
exchange rate fluctuations as well as interest rate in case the assets markets have been
developed too. In the studf Louzis et al. (2012), a dynamic panel data approach and
variables from the macroeconomic and banking sectors to identify the causes of non
performing loans in the Greek banking sector. The empirical research demonstrated
that macroeconomic factors, ctu as GDP, interest rate, public debt, and
unemployment, as well as the bagpecific variable of management quality can be a
cause of ®PLs in the Geek banking sector.

Furthermore, the study by Nkusu (2011) for 26 advanced economies over the
period 19982009 investigated the determinants of NPL ratio and of the first
difference of the NPL ratio. The results showed that adverse macroeconomic
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development, in particular, a contraction of real GDP, a high unemployment rate, high
interest rates, a fall in houpdces and a fall in equity prices negatively affected NPLs.

In the same way, study by De Bock and Demyanets (2012) for 25 developing
economies over the period 192010 revealed that real GDP contraction, currency
depreciation against the US dollar, weakerms of trade and outflows of debt
creating capital precipitated higher aggregate NPL ratio of the banking sector.
Siddiqui et al.(2012) carried out a study on the impact of interest rate volatility on
nonperforming loans in Pakistan in the peridesween 1996 and 2012, the study
concluded that interest rate is the cause of rising NPLs in Pakistan significantly.
Bogdan (2017) found that the determinants of bad loans in the banks from Central and
Eastern Europe are Real GDP growth rate and inflaai@nCP| with a negative effect,
Unemployment rate with a positive effect.

Using panel data, Beck et al. (2013) looked at the macroeconomic factors that
influence norperforming loans across 75 countries. According to the study's findings,
real GDP growthshare prices, currency rates, and lending interest rates were the factors
that had the most significant impacts on+penforming loans between 2007 and 2012,
the study identified that the interest rate has significantly negatively driven NPLs, and
thelanks® NPLs are generally exacerbated
supply in the long run. Donatét al. (2014) in a study for Romania and for Baltic
countries found that for the latter, lending interest was significant with a positive impact
for Estonia and Lithuania, and with a negative impact for Romania. The lending interest
has a positive relationship for Latvia, but not as significant as with the others. A study
by Beck et al. (2013) revealed that NPLs were affected significantly by the BREhg
stock prices, the exchange rate, and the loan interest rate.

Adebola et al. (2011) conducted a study to assess the determinants of non
performing loans (NPLSs) in Islamic banking in Malaysia during the period from January
2007 to December 2009. Theyilized the autoregressive distributed lag (ARDL)
technique and found evidence of cointegration among the variables. The results
indicated that the interest rate had a positive and significant impact on NPLs. In a similar
study by Viphindrartin et al. @0), which focused on the Ndterforming Loans of
Rural Banks in Indonesia for the period from January 2015 to December 2018, the
researchers employed a Vector Error Correction Model (VECM). Their findings
revealed that inflation and interest rate exedembsitive and significant influence on
nonperforming loans in the long term. Furthermore, in the short term, credit and interest
rates were the only variables that had a positive and significant effect-periorming
loans. Inflation and exchangeeatariables, on the other hand, demonstrated a negative
and insignificant impact on bad credit in the short term.

Okyere and Mensah (2022) analyzed the determinants of NPLs in Ghana's
banking industry using monthly data from January 2007 to December 26&9.
considered bankpecific and macroeconomic variables and employed the ARDL
bounds test of cntegration to examine sheigérm and longerm relationships. The
study found that bankpecific factors such as lending rate, profitability, Cost to
IncomeRatio, Capital Adequacy Ratio, and Net Interest Margin influenced NPLs. At
the macroeconomic level, inflation and economic growth were found to reduce NPLs.
Additionally, the previous year's NPLs and net interest margin decreased current
NPLs, while the adit adequacy ratio promoted current NPLs in the short run.
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Several empirical studies have delved into the intricate relationship between
Non-Performing Loans (NPLs) and macroeconomic variables, offering valuable
insights into the dynamics of these intamections. Adebola et al. (2011)
investigated this nexus in the context of Malaysia's banking sector and found that
NPLs have a significant positive impact on interest rates, underlining the potential
feedback effects of NPLs on the broader economy.

3. Data and Methodology

3.1. Data

The objective of this study is to investigate the impact of macroeconomic factors on
nonperforming loans in Lao PDR. The data used in this study are obtained from the
quarterly reports of the Central Bank of Lao PDR (Bank af BBR: BoL). The study
adopts the widely accepted definition of nonperforming loans, which considers loans and
other assets as nonperforming when the principal and interest payments are overdue by
90 days or more. In this study, the dependent variablefined as the ratio of
nonperforming loans to total bank loans. As for the independent variables, the study
examines the statistical significance of the consumer price index, Money Supply
Aggregate M2, nominal exchange rate, and lending interest ratdsaf@. These
variables are commonly studied and expected to havepact on nonperforming loans.

In the context of analyzing the variables that influence-Rerforming Loans
(NPLs), the inclusion of Gross Domestic Product (GDP) growth rate as an
indepemlent variable represents a critical aspect of macroeconomic analysis. Itis well
recognized that GDP growth rate can exert a substantial influence on credit risk and
the performance of loan portfolios. However, it is with regret that this study must
acknowedge the omission of GDP growth rate from the analysis, owing to the
unavailability of quarterly data required for its inclusion. The omission of GDP
growth rate due to quarterly GDP data is not consistently reported in many datasets,
rendering it challeging to procure the requisite information for this study period.

This limitation may render this analysis less comprehensive, potentially
overlooking the nuanced dynamics between economic expansion or contraction and
NPL dynamics during the specified timafie. Nevertheless, the insights derived
from this analysis, grounded in the data available to this study, remain pertinent in
advancing our understanding of NPL determinants within the limitations of the
present research context.

3.1.1 Econometric model
The model which is statistically examined to describe the relationship between NPLs
and explanatory varides is constructed as follows:

O00iT 1T 0&60100E0ODY 0D2O0OOY D& - (1

According to the model, the NPLs outline aperforming loans ratio. The
data on NPLs ratio rates are reported as the average of the whole badkisigyi
rather than as the rates of individual banks. M2 real money supply is aggregate term,
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MLR is lending interest rate, and the ratio, CPI as consumer price index and EXR is
nomi nal exchange rate. The desigformti on A
of thevariables under investigatiagn( is the coefficient of the constant term, while

T, .17 andf , represent the partial coefficients of the independent variables for

each specified model. All the variables in the function are predicted to haveetomg
relationships.

Table 1.Report of the source and expected sign of the coefficient

Variable measurement expectgd_ effect Source
(coefficient)

Non-performing Bank of Lao PDR,
loan ratio (NPLSs) percentage quarterly report
Money supplyM2 | index + gjglieor; &:F?OI;DR’
Minimum loan rate Bank of Lao PDR,
(MLR) percentage i quarterly report
CPI- Inflation Bank of Lao PDR,
(CPI) percentage *h- quarterly report
Nominal exchange . Bank of Lao PDR,
rate (EXR) USD/Kip * quarterly report
Source own construcion
Ani hcrease in the Il ending rate has be

capacity to repay loans, leading to an increase in nonperforming loans (NPLs). The
impact of Consumer Price Index (CPI) inflation on loan repayment capacity can vary,
resulting in eithe positive or negative effects. Higher inflation can improve
borrowersd ability to repay | oans by r
thereby reducing NPLs. Conversely, i nf
capacity by reducing their real ime, resulting in an increase in NPLs. In the context
of exchange rates, the depreciation of |
implications for borrowers, especially those who have taken loans denominated in
foreign currencies. When the local curcg depreciates, it essentially means that it
loses value relative to the foreign currency in which the loan is denominated. This can
lead to an increase in the debt burden for borrowers. Therefore, an increase in the
nominal exchange rate is associatethwiigher NPLs. Regarding Money Supply
Aggregate M2, this study assumes a positive relationship with NPLs. An increase in
liquidity prompts banks to extend more credit, which in turn increases NPLs within
the banking sector.

The investigation is based dmetfollowing hypotheses:

ed
| a

H1: The inflation rate has a positive and inverse relationship with the level
of Non-Performing Loan.

H2: The exchange rate has a positive relationship with the level of Non
Performing Loan.

H3: The interest rate has a positivdationship with the level of Nen
Performing Loan.
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H4: Money supply has a positive relationship with the level of -Non
Performing Loan.

3.2. Method

The analysis is carried out in the following order. The first step is to test for the
presence of unit roofhis is due to the fact that most time series in economics show
a trend over time and are typically not stationary (containing unit root). It follows that

if series is norstationary, the mean, variance, and covariance are not constant over
time. When d&a contains unit root, it means any result accrued to such data will be
spurious or nonsensical. Spurious regression implies that the relationship between
variables may appear statistically significant, though there is no meaningful
relationshipamong thevariables.

This paper employs PP (Philip and Perron 1988) unit root tests to verify the
level of integration of the variables. The null hypothesis PP test states that the series
have unit root, while the alternative hypothesis rejects thisnclyy suggesng
stationarity.

v

Yo 1 rd o - 6 @)

‘0d, T Series haa unit root (noistationary).
‘'O¢ rhSeries has no unit root (stationary).

Once the orders of integration of the variables are determined Yiaooni
tests and we ensure that all the variables are integrated of order one, i.e. | (1), then
the Johansen (1991) technique is employed to test for cointegration among variables
within a model. The optimal lag length selections in the VAR must be satisji
apply Johansenb6s approach, which is rel at
the optimal lag selections are based on AIC and Final Prediction Error (FPE). Once
the cointegration is confirmed to exist between variables, then the thirdrdts|s
the construction of error correction mechanism to model dynamic relationship. The
purpose of the error correction model is to indicate the speed of adjustment from the
shortterm equilibrium to the longerm equilibrium state. Since the variables a
supposed to be cointegrated, then in the short run, deviations from thitetomg
equilibrium will provide feedback on the changes in the dependent variables in order
to force their movements towards the lelegm equilibrium state. Hence, the
cointegated vectors from which the error correction terms are derived are each
indicating an independent direction where a stable meaningful -teyny
equilibrium state exists.

Also, the causality relationship should be examined with the Vector Error
Correction Mbdel (VECM) method. Because if there is a cointegration relationship,
there must be at least one directional causality relationship between the variables
(Granger, 1988). Equation of this method is as follows:

Yo | B ¥ B Y +08°Y 0 (3)
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In Equation (1); coefficients test shoterm causality anel coefficient tests
long-term causality. If TL s i g n i Fitshava sharterm causality, and #
Tt (significant), it shows longerm causality relationshig to ¢ Y shows the change
in the independent variables @@d "Y is the lagged error correction term. Whiere
shows the speed by which theehuilibrium in shortand longterm values is adjusted
by a contributio of the independent variables.

4. Empirical Result

4.1. Unit root test

Many studies point out that using netationary macroeconomic variables in time
series analysis causes supetygproblems in regression. Thus, a unit root test should
precede any empirical study employing such variatl#she variables under study

must be stationary, otherwise spurious regression may be found. Henceforth, the
Phillip Perron (PP) Unit Root Tedas been implemented to ensure that all the
variables in the regression equation are stationary. The result is shown below:

Table 2.PP unit root test results

Variable | Level | t-statistics | P-Value | Result Level t-statistics | P-Value Result

LnBPLs | Level | -1.4213 0.5617 Accept Null | 1st difference| -4.3296 0.0015* | Reject Null
LnMLR Level | -1.6327 0.4565 Accept Null | 1st difference| -2.9435 0.0497** | Reject Null
LnCPI Level | -1.5142 0.516 Accept Null | 1st difference| -5.9463 0.0000* | Reject Null
LnEXR Level | 3.0468 1.0000 Accept Null | 1st difference| -5.0218 0.0002* Reject Null
LnM2 Level | -0.4967 0.8811 Accept Null | 1st difference| -5.1610 0.0001* | Reject Null

Source:own computation
Note:the * indicate significant at 1%, and ** at 5%

The interpretation is #i in level data, the-palues are higher than specified
significance levels 0.05 (5%) and 0.01 (1%). So, we failed to reject the null hypothesis
in both cases, at a 5% level critical value and at a 1% level critical value. Even at a
10% (0.1) level critial value, the study failed to reject the null hypothesis. Therefore,
all the series are not stationary at level, the first differences of thstatonary
variables are taken. In Table 2, all the variables, in PP unit root test become stationary
when thér first differences are taken | (1).

Table 3.0ptimal lag length

Lag | LogL LR FPE AlIC SC HQ

0 220.1303| NA 4.44E12 -11.95168 | -11.73175 | -11.87492
1 436.3274| 360.3284 | 1.10E16 -22.57374 | -21.25414*| -22.11317
2 468.5526| 44.75724* | 8.01E17* -22.97514 | -20.5588 | -22.13076*
3 497.8376| 32.53891 | 7.96el7 -23.2132 -19.69427 | -21.985

4 526.442 | 23.83697 | 1.08E16 -23.41344* | -18.79485 | -21.80143

Source:own computation

In order to determine optimal lag length of residuals, usual criteria were used.
These are the foliwing: Schwarz's Bayesian Criterion, Akaike's Information
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Criterion, HannarQuinn Information Criterion, likelihood ratio, and Final Prediction
Error. The criteria state that two is the optimal lag length (Table 3

4.2. Cointegration test

To analyze the @integrating relationships between the variables, the Johansen co
integration test is applied. Cointegration relationships indicate whether the variables
are connected in the long term and consequently they converge to a common long
term equilibrium. Theesults for the Johansen cointegration test based on trace and
maximumieigen statistic are presented in Tables 4 and 5.

Table 4.Cointegration Analysis Trace statistic

Hypothesize| Trace [0.05
No. of CE(s) [Eigenvalu¢Statistic [Critical ValugProb.**
None* 0.740927 [103.849(79.34145  |0.0002

At most 1  |0.477534 |55.2257%55.24578  |0.0502
At most 2  |0.381082 [31.8547135.01090 |0.1048
At most 3 |0.262691 |14.5825418.39771  |0.1577
At most 4  |0.095455 [3.61161§3.841465 |0.0574
Trace test indicates 1 cointegratirgnés) at the 0.05 ley
* denotes rejection of the hypothesis at the 0.05 level

Source own computation

Table 5.Cointegration Analysis Maximum Eigenvalue statistic

Hypothesized Max-Eigen (0.05
No. of CE(s) |[Eigenvalue |Statistic Critical Value |Prob.**
None * 0.740927 148.62323 [37.16359 0.0016

At most 1 0.477534 [23.37103 [30.81507 0.3068
At most 2 0.381082 [17.27218 [24.25202 0.3177
At most 3 0.262691 [10.97093 |17.14769 0.3140
At most 4 0.095455 [3.611618 [3.841465 0.0574
Max-eigenvalue test indicates listegrating eqn(s) at the 0.05 leg
* denotes rejection of the hypothesis at the 0.05 level

Source own computation

The study's outcomes demonstrate the rejection of the null hypothesis of no
cointegration for both trace and maximum eigenvalues in Baldleand 5.
Furthermore, it indicates the presence of a single cointegration vector, exceeding
the critical value at a 5% level of significance. This confirmation of cointegration
between NorPerforming Loans (NPLs) and the selected macroeconomic variables,
as indicated by the null hypothesis rejection in both trace and maximum eigenvalue
examinations, validates the utilization of VECM (Vector Error Correction Model).

These findings underscore the existence of a stabletlnng equilibrium
relationship, sigifying shared information among these variables over time.
Consequently, the application of VECM is justified, given its appropriateness for
systems characterized by cointegration, facilitating the exploration of both short
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term dynamics and lontgrm aseciations. Moreover, the identification of a single
cointegration vector surpassing critical values at the 5% significance level
reaffirms the aptness of VECM in capturing the essential interactions between
NPLs and macroeconomic variables. Therefore,réseilts not only substantiate

the necessity of error correction modeling but also emphasize the robustness and
dependability of VECM in elucidating the intricate interplay between NPLs and
the broader economic context

4.3. Vector error correction model

Since the Johansen cointegration test has shown existence of one cointegration
vector, the Vector Error Correction Model was applied in order to adequately
measure and model dynamics of changes and causality between variables. The long
run relationgip amongvariable is as follow:

0"'Y6 f A

O°Y0 p8imate ¢ AT P QXWR CRE G AT T TWEQ
X8 Xape Qo wp @ cape wn Q (4)

Table 6 presents the results of the laagn relationship among the
variables. It reveals that there is a positive relationship between lending interest
rate and money supply with ngerforming loans (NPLs), while the nominal
exchange rate and CPI inflation exhibit a negative relationship Miths in the
long term. All the coefficients are statistically significant at the 1% level, as
indicated by their-statistic values.

Table 6.Estimates of Vector Error Correction Estimation

Variable [ Coefficient | T-statistic
Long run

LNNPL(-1) | 1.000000

LNMLR(-1) | -9.227786 | -13.4967

LNM2(-1) | -4.545655 | -14.9972

LNEXC(-1) | 7.477814 | 14.3106

LNCPI(-1) |10.82847 | 13.3588

C -47.5673

Source ownco mputation

Note significant aown computation 1% level

Specifically, the lending interest rate has a signifigaoditive impact on
NPLs, implying that an increase in the lending interest rate is associated with a rise
in NPLs. This finding can be explained by the fact that higher interest rates reduce
the capacity of borrowers to meet their loan obligations. Ttgaltes consistent
with previous studies conducted by Nkusu (2011), Adebola et al. (2011), and
Berge Boye (2007).

In the case of money supply, this result may be explained by the fact that the
expanded money supply has the capacity to extend credit naali€/r& his boost in
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lending activity can stimulate various economic sectors, leading to increased
investment, consumption, and overall economic activity. While an increase in lending
activity can contribute to economic growth, it also carries certain.i3ke potential

risk is that banks, in their eagerness to lend, may become less stringent in their
evaluation of borrowers' creditworthiness. In other words, they may relax their credit
standards or criteria for granting loans. This relaxation can berdby the desire to
capture a larger share of the lending market and to meet the increased demand for
credit. However, when credit standards are lowered, there is a greater likelihood of
loans being extended to borrowers who may not have been considetid/anthy

under stricter lending criteria. These borrowers might have a higher risk of defaulting
on their loans due to their financial circumstances or inability to meet their repayment
obligations. Over time, as loans are extended to riskier borrowereenomic
conditions fluctuate, some of these borrowers may struggle to repay their debts. This
situation can result in a higher incidence of sp@nforming loans within banks'
portfolios. The result of the study in line with the study by Badar et al3§2
Akinlo- Emmanuel (2014).

In case of exchange rates, the results are contrary to the initial hypothesis,
which indicate that the exchange rate has a positive relationship with NPLs. However,
the empirical findings from Roy (2014) on the impact of macomomic factors on
nonperforming loans in the Indian banking industry reveal an unexpected result: an
increase in exchange rates, or a depreciation of currency rates, leads to a reduction in
NPLs. This finding challenges the anticipated relationship é&tmNPLs and the
exchange rate, suggesting the possibility of an inverted linkage, which merits further
exploration.

Regarding inflation, the study has revealed a negative association between
inflation and NPLs. This finding suggests that inflation mayeha\beneficial effect
on debt servicing capacity by reducing the value of outstanding debt or the principal
sum, thereby influencing NPLs. This aligns with the findings of a study conducted by
Klein (2013), which highlighted that higher inflation leadsatdecline in real debt
services and consequently contributes to a decrease-pentmmming loans.

4.4. Short run dynamic

In the context of shoiterm dynamics, the Error Correlation Coefficient plays a
pivotal role in quantifying the speed at which atistical model responds to and
corrects deviations or disruptions from the equilibrium. This coefficient reflects the
level of correlation among errors or discrepancies observed within a short time frame,
providing insights into how rapidly a model adgisb restore equilibrium conditions
following perturbations. In essence, it quantifies the model's agility in adapting to
shortterm variations and its ability to minimize the persistence of discrepancies
during these transient periods.
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Table 7.Error Carection coefficient

D(LNNPL) | D(LNMLR) | D(LNM2) | D(LNEXC)
ECT -0.14429 | 0.013394 | 0.034776 | -0.00349
T-statistic | [-3.11511] | [0.60139] | [ 1.46239]| [-0.23127]

Source:own computation

The coefficient of the errezorrection term estimated in the NPLs equation
(as presented in Table 7) exhibits statistical significance and a negative value. This
finding provides empirical evidence of a convergent process from -t&mort
dynamics towards a loAgrm equilibrium among the independent and dependent
variables, sigdicant at the 5% level of significance. The magnitude of this
coefficient, quantified at0.144, signifies the rate at which adjustments occur when
the system experiences disequilibrium.

To elucidate, the speed of correction when transitioning from a state
disequilibrium to longterm equilibrium amounts to approximately 14.4% of the initial
disequilibrium observed within NPLs. Specifically, this implies that, in practice,
14.4% of the initial deviation from equilibrium in NPLs is rectified over each
adjustment period.

For the exchange rate variable, the adjustment coefficient also carries a
negative sign, although it lacks statistical significance. In contrast, for the interest rate
and money supply variables, the adjustment coefficients exhibit pogtives. This
positive sign indicates a relative absence of significant adjustments towaite:tong
equilibrium in situations characterized by disequilibrium, suggesting a less
pronounced correction process for these variables.

Table 8.Vector error comdion model: short run dynamic

Variable Coefficient | t-Statistic | Prob.
ECT -0.144289 | -3.115107| 0.0039
LNNPL(-1) | 0.121906 | 0.653181 | 0.5185
LNMLR(-1) | -1.941435 | -3.159486| 0.0035
LNM2(-1) -0.419074 | -1.200234| 0.2391
LNEXC(-1) | 0.36963 0.637907 | 0.5282
LNCPI(-1) | 0.409303 | 1.515903 | 0.1397
C -0.005492 | -0.326463| 0.7463

Source:own computation

Table 8 indicates that among the independent variables this is only lending
interest rate that is statistically significant at the 5% level. Specifically, the most
influentia determinant of the NPLsO® short t
interest rate which indicates that lending interest rate has a causal relationship with
NPLs in the short run. An increase of interest rates leads to higher debt service costs
and dueo the higher debt burden of economic agents the amount gferéorming
loans increase and cause a rise in NPLs. The analyses also suggest that in the short

er
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term exchange rate is associated with an increase in NPLs but not significantly. This
indeed suggsts that an appreciation of the exchange rate may weaken the
performance of the expeariented sectors, thereby exacerbating a banking crisis.

4.5. Causality test

In order to determine the causal relationship between the variables, Granger causality
teds were applied using the same lag length as in the VECM. The null hypothesis of
this test indicates necausality and the alternative hypothesis in the case of a rejection
indicating causality between the dependent and independent variables.

Table 9.Parwise Granger causality test

Null Hypothesis: Observations | F-Statistic | Probability | Result

LNMLR does not Granger Cause LNNP 0.18521 0.6695 Accepted null
LNNPL does not Granger Cause LNML 39 7.14488 0.0112 Rejected null
LNM2 does not Granger Cause LIRN 39 6.10646 0.0183 Rejected null
LNNPL does not Granger Cause LNM2 3.97801 0.0537 Accepted null
LNEXC does not Granger Cause LNNP| 39 11.1231 0.002 Rejected null
LNNPL does not Granger Cause LNEX]| 0.78488 0.3815 Accepted null
LNCPI does not Grang&ause LNNPL 39 0.5587 0.4596 Accepted null
LNNPL does not Granger Cause LNCP 3.45174 0.0714 Accepted null

Source:own computation

Table 9 presents the results of Granger causality tests examining the causal
relationships between Neperforming Loans rad independent variables. The
outcomes of these tests indicate that the null hypothesis of no causality from NPLs to
the Lending Interest Rate (MLR) has been rejected, suggesting a causal relationship
from NPLs to MLR. However, the hypothesis that MLR &sBIPLs was accepted,
implying no causal link from MLR to NPLs. This indicates a unidirectional causality
running from NPLs to MLR, where changes in NPLs affect MLR, but the reverse is
not supported.

Regarding the relationship between M2 (Money Supply)N#Rlds, the study
found evidence of causality running from M2 to NPLs, indicating that changes in
money supply affect NPLs. However, there was no significant evidence of causality
from NPLs to M2, suggesting that NPLs do not significantly impact moneyysuppl
changes. Additionally, the analysis revealed that the Exchange Rate (EXC) Granger
causes NPLs, implying that changes in exchange rates influence NPLs. Conversely,
there was no evidence of causality from NPLs to EXC, indicating that NPLs do not
significartly affect exchange rate fluctuations.

The apparent contradiction arises because the initial interpretation suggested
that higher MLR leads to higher NPLs, while the causality results imply that changes
in NPLs affect MLR but not the other way aroundslimportant to clarify that the
Granger causality tests examine temporal relationships and directional causality. The
positive impact of lending interest rates on NPLs, as discussed previously, pertains to
the contemporaneous relationship between thesables and may reflect their long
term equilibrium dynamics. The Granger causality tests, on the other hand, focus on
whether changes in one variable can predict changes in another variable over time. In
this context, they reveal that NPLs can predict geanin lending interest rates
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(MLR), suggesting that NPLs influence MLR in the short term. However, they do not
necessarily contradict the lottigrm relationship between lending interest rates and
NPLs, which may still hold but is not captured by the Gearmgqwusality tests.

4.6. Diagnostic test

VECM model is applied to investigate the existence of {mmm and shosterm

effects among the variables. Diagnostic tests were also carried out to check whether

the study results are reliable and valid. Hetesdskticity has been conducted to
examine the model és quality of this stud
major problem in any regression model. For autocorrelation, the Biigbsdfrey

LM test is applied due to the method examinanhigher ordeof correction.

Table 10Diagnostic test

Test Null Hypothesis p-value | result
Heteroskedasticity No Heteroscedasticity 0.1198 | Accept null hypothesig
BreuschiGodfrey | No serial correlation | 0.2093 | Accept null hypothesig

Source:own computation

Table 10 reports the results of diagnostic tests, BreuSckfrey serial
correlation LM tests show that no serial correlation problem exists with the model.
Breusch Pagan Godfrey test for checking Heteroskedasticity shows that P value is
higher than 0.05, whictmeans that Heteroskedasticity has been removed. Therefore,
the diagnostic tests that were carried out suggest that all results are reliable and valid.

5. Conclusion

The banking industry plays a pivotal role in a country's economy and is considered
the correrstone of its financial transactions. This study has aimed to contribute to
the existing literature on neperforming loans by empirically investigating the
factors that account for changes in NPLs within the banking sector of Lao PDR.
Given that Lao PDRs a developing country, the activities of the banking sector
assume a crucial role in the overall health of the economy, as commercial banks
dominate the financial intermediation market in such countries.

This study covers the period from 2012 to 2021 atikizes quarterly data
to analyze the effects of macroeconomic variables, namely, lending interest rate,
money supply, exchange rate, and consumer price index, on NPLs. The results of
the study reveal a loaggrm relationship between NPLs and these mamwaomic
variables, specifically taht an increase in lending interest rate and money supply
tend to raise NPLs in the long run, while only the lending rate has atshort
impact on NPLs.

These findings suggest that controlling lending rates within thlirma sector
can prove advantageous in the management of NPLs over time. Consequently,
policymakers should exercise vigilance when implementing policies that lead to
substantial increases in lending interest rates and money supply. Such policies may
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contribute to a prolonged escalation in NPLs. Policymakers must strike a delicate balance
between stimulating economic growth through monetary measures and managing the
associated financial stability risks. A comprehensive assessment of monetary policies,
including interest rate controls, is imperative. While the study underscores the potential
long-term impact of increasing lending interest rates on NPLs, policymakers should also
consider broader ramifications on the banking sector and the overall econonalininclu
negative effects via other channels.

Financial institutions should continuously refine their risk assessment
models to incorporate the effects of money supply fluctuations on their portfolios.
This involves evaluating how changes in the money supplyinfluence borrower
behavior, credit risk, and liquidity risk. Regulatory authorities can play a pivotal
role in encouraging banks to adopt more advanced risk modeling techniques.
Additionally, banks should maintain stringent credit underwriting starsjard
refraining from extending loans to less creditworthy borrowers, especially during
periods characterized by significant M2 growth.

The present study has certain limitations. It focuses solely on the influence
of macroeconomic factors on the NPL rate, timg the consideration of bank
specific factors that could potentially have a significant impact on the increasing
NPLs within the banking sector of Lao PDR. To address these limitations, future
research should explore additional avenues. One potentétidin is to conduct
studies at a disaggregated level by analyzing loans based on specific purposes, such
as commercial, residential, and real estate mortgages. Another avenue is to examine
the interactions and relationships between-performing loansmd different types
of borrowers, including individuals/households, small and meesirad
enterprises, and corporate borrowers. This analysis would help identify the sectors
that contribute the most to NPLs within the economy, potentially leading to
financial sector instability.

Furthermore, a notable limitation that could potentially impact the
outcomes of this study is the unavailability of data on certain critical factors. This
data gap can hinder the depth and accuracy of this analysis, as it rdkiscts
studyods ability to comprehensively asse
various variables. In particular, the absence of data related to key influencing
factors might result in an incomplete understanding of the dynamics at play. This
limitation underscores the importance of considering the available data's scope and
reliability when drawing conclusions from the study's findings. Future research
should prioritize efforts to obtain more comprehensive datasets to enhance the
robustness of analysésthis domain.
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The meaning of social resilience:
Interdisciplinary status or a new viewpoint?

Bal 8zs Mahl er

In recent decades, resilience has risen in economic and social sciences, especially after the
worldwide financial and pandemic crises. According to the intenglisery status, several

points of view about resilience are not precisely defined in the studies. Furthermore, resilience
indicators are very diverse, and no standard agreeable indicator is set in economic or
sociological studies. At the same time, itiguable whether it needs any proper indicator set.
This paper considers the social and economic indicator set of the studies of the last couple of
years to cluster them and analyse the meaning of social resilience from a sociological and
economic pointof i e w. Based on the analysis, the stud
social resilience in the current economic and sociological studies and search for the answer
to the following question: Is resilience a new interdisciplinary way or 'just' augnitpwpoint

in current social sciences and economics?

Keywords: resilience, social resilience, indicators, interdisciplinary, social sciences,
definition

1. Introduction

In the last decade, especially in the wake of various natural and economic crises,
scientific discourse has increasingly focused on attempts to define and measure
resilience. However, the literature gives a rather differentiated picture of the
phenomenon of resilience, depending on the perspective of the discipline (e.qg.
economic, sociahatural sciences, etc.) and on what is meant by it. Although attempts
have been made to define different frameworks and to classify the phenomenon in
different ways, these are not necessarily reflected at the level of measurement. At
present, we can salgdt everyone understands resilience in terms of what they really
want. This is of course not a problem in the esteainging scientific environment, but

it is worthwhile to examine from time to time what exactly the measurements are
actually aimed at, anddm this we can draw conclusions about what is actually at the
root of resilience.

The aim of this study is therefore to examine the measurement of resilience,
and specifically social resilience. The focus of this study is on social resilience
primarily because both economic and environmental responses to disasters can be
interpreted in economic or social terms, but social resilience is the less tangible of the
two. It can be interpreted from different perspectives, and thus can be measured with
a wide rang of indicators, and its representation in the literature is accordingly quite
differentiated. It must be emphasized, however, that because of the different
theoretical bases it is difficult to compare the indicators of studies

In this study, therefore fter presenting the literature, | will attempt to group
the sets of indicators used to study social resilience, both to provide a framework for
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interpreting the concept and to highlight the aspects from which science currently
interprets this phenomenon.

The main aim of this study is to contribute to the ongoing discourse on the
role and interpretation of resilience in social sciences and economics, and to provide
a new contribution to the framing and interpretation of the concept through the results
of this research.

In the first part of the paper, | will review the scientific understanding of
resilience, then | will present a theoretical framework for peer resilience, followed by
some examples of its measurement in practice. The present paper is based on a
literature review of studies published between 2021 and 2023 and attempts to
categorize the indicators used in them. A total of 21 studies were examined and the
results are presented in Section 4. The methodological description of the research is
presentd in Section 3.

2. Theoretical background

2.1. Resilience theories

In the last two decades, the concept of resilience has achieved significant "success" in
both scientific and everyday discourse. A term originally originating in engineering,
it has gained@round in the humanitigs S z a b -, thendnCedology B®k ®s j , 200 2
social sciences, regional and economic sciences, and has become an interdisciplinary
notion( B®k ®si , 2002)

Resilience, in its original meaning, refers to the resilience of an object,
organism, ecosystem, or even a regional economic system or@efiréid functional
part of it, the labor market, to the extent to which it can respond to, adapt to, and
recover from challenges, either by returning to its original state or by partially
adapting and changing its characteristics to a new state of stability (\V20fig).

It is important to highlight the protection factor ability of resiliefikaclean
et al. 2014)i.e. the interpretative framework that resilience can always be defined in
terms of a disaster that is occurring or has already occurred. However, it should also
be noted that the majority of studies have generally understood it in terms of a specific,
sudderonset and fastvolving disaster, but following the COVIDO pandemic,his
interpretation has been reassegsdthmplin et al.2023)and can be considered valid
for explaining the effects of protracted crises.

The evolution of the concept initially sought to describe society's relationship
with nature, as continuous develogm implied a degree of adaptability on the part
of social relations, but today resilience is used to describe the transformation
associated with global and environmental changes and challenges
(Keck- Sakdapolrak, 2013).

A relevant and regularly cited ecaniz approach to defining resilience has
also been developed yartin and Sunley (2015)According to their theoretical
framework, three main definitions of resilience can be distinguished, these being (1)
'‘bouncing back' from shocks, i.e. technical orieegring resilience, which has been
mentioned earlier; (2) 'extended ecological resilience’, which assumes the absorptive
capacity of a given system, such that the fundamental properties of the system remain
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unchanged; and (3) "positive adaptivity", i.betsystem responds to shocks by
incorporating them into itself, and thus its fundamental properties change.

The typological approach is taken a step furtheDhyidson et al. (2016)
who reviewed a large spectrum of literature to establish a systemaiigpf@iand
investigated whether resilience can ultimately be considered a kind ef pre
paradigmatic theoretical framework. Their results distinguish three types of resilience,
based on different conceptual elements: (1) basic, (2) adaptive and (3) tratistarm
In their view, resilience can be considered as a phenomenon in its present state as
preparadigmatic, mainly because it is a rather differentiated field both in terms of
conceptual frameworks and methodological approaches, and the lack of consensus
and unclear positions make it difficult to represent it as a discipline.

The next step, based on the experience of the literature in recent years, was
differentiation. In the academic discourse, resilience has emerged in relation to
different socieeconomicsubsystems. Today, we can talk about economic, social,
socicecological, community, community disaster, urban, and regional resilience
(Bueno et a].2021; Davidson et gl2016; Kwok et al.2016; LesterNguyen 2016;
Maclean et a)2014; Martin 2012;Saja et al.2019; StoneJovicich 2015; Suleimany
et al, 2022) This has been accompanied by a different dimensional division of the
concept, namely, personal and social resiligk@sjzer et al, 2021) which aims to
approach the notion from an indival and collective perspective.

Some theories suggest a hierarchy and grouping of different types of
resilience, such as social, demographic, economic, community, institutional,
infrastructural, and environmental resilience assygiems of urban resiliea(Yang
et al, 2022).

A further aspect of the interpretation of resilience is its dynamics, i.e. whether
it is seen as a process or an ou{pigck- Sakdapolrak2013; Saja et gl2021) The
vast majority of analyses tend to focus on a particular statethey disregard its
dynamic aspect, while several theorists have argued that the process capability cannot
be separated from the resilien@éck- Sakdapolrak2013) However, the study of
both aspects provides important contributions to the undemtaofiresilience.

It can be argued that there is no single theoretical framework, if only because
resilience balances on the intersection of several disciplines (e.g. economic and social
sciences, natural sciences, disaster management, geography, anoraleszence,
etc.)(Champlin et al.2023) so that contributions from several places add color but
also complicate a single interpretation

2.2. Types of Resilience

For a better overview of the different types of resilience, it is useful to frame the
theoretical approaches from a social science perspective.

In my interpretation, contrary to Yang et al.'s (2022) view that urban resilience
has a kind of integrating function, assuming a hierarchical system, | distinguish three
broad categories of resilie@: economic, social, and environmental.

In the present breakdown, economic resilience has not been further
subdivided, but it can be extended in the future. Social resilience builds on the
resilience built up by social relationships, and, as mentionedeabb includes
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community resilience, demographic resilience, and institutional resilience.
Environmental resilience refers primarily to existing physical assets, which is why
infrastructure, urban and disaster resilience are included.

Figure 1.Species ofesilience

o Economic g community

Social g institutional

demographic

11

S infrastructure

Environmentafe

disaster

Source:own construction

2.3. Social resilience

As mentioned in the introduction, | will now narrow the theoretical overview to social
resilience. The interpretative framewaork of social resilience, like that of resilience in
general, is notvell developed in the literature. Moreover, according to Keck and
Sakdapolrak (2013), there is some doubt as to whether social resilience is a suitable
description of social concepts at all. Some authors see the interdisciplinary nature of
the subject as positive element, while others criticize it for obscuring the social,
power, or essentially sociological nature of the processes.

Keck and Sakdapolrak's (2013) literature review concluded that three aspects
of social resilience can be described: (1) cogmiapacity, (2) adaptive capacity, and
(3) transformative capacity. In addition to these, they took into account the main
determinants of social resilience, which are:

A) Social relations and network structures (social capital, trust, reciprocity,
mutual suport, and informal social interactions)

B) Institutions and power relations (means of access of individuals to resources,
the role of institutional determination in relation to seegmnomic system and
structure, cultural capital, losers and winners incitrestruction of resilience)

C) Knowledge and discourses (the role of culture, perception of danger,
preferences, knowledge and experience at individual and social level)

Besides the various typological experiments, an important finding is that
social or sacietal resilience can be described as a dynamic process rather than as a
statement of fact or a characteristic of a social group and is, therefore, more difficult
to capture. In the same way, resilience can be understood in relation to the economic,
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social institutional, and ecological context rather than in isolation, which illustrates
the complexity of the concept. Furthermore, social learning, participatory decision
making, and the capacity for collective transformation are seen as central to social
reslience, while technological innovation and power relations naturally have a
significant impact on such transformation. It also follows that resilience can also be
understood in terms of political or power relations.

From the above, it is clear that a kifcefinition of the conceptual framework
has begun in the literature, a theoretical mapping of the concept and its integration into
different theoretical frameworks. It also appears that, from the perspective of several
disciplines, resilience, and withthis, of social resilience, can be conceptualized mainly
as a new methodological approach, or even more as a way of looking at things, a
perspective of investigation, rather than as a complex structure. The question is,
however, whether a uniform integtation is needed at all? Is there a set of criteria on
the basis of which this can be done, and is there a rational reason why?

2.4. Resilience in practice

A substantial body of social and economic literature on the practical measurement of
resilience, ad, within it, social resilience, has developed over the last two decades.
Due to the conceptual dissonances discussed above, this research is rather scattered in
terms of its nature, methodology, and, where relevant, subject matter. In what follows,
I will illustrate, mainly with examples from the economic and labor market field, that
the extent of resilience is usually measured using a methodology of statistical
modelling based on economic theories.

Some of the analyses were based on a single country arcomparison
between two countries. The labor markets of Belgium and the Netherlands coped well
with the economic crisis of 20a8)10 compared to the EU average, as examined by
Fenger et al(2014).

Only one country was studied By~ kansson a (R020)Bko akovi i
analyzed the Croatian labor market and explained its inertia by low mobility. A
countrywide study was also conducted for Romania, measuring the resilience of the
economy in terms of the ratio of employed to unempldyey e r Totaln©2020}),
as was a provincidevel study for Spain, measuring the economic downturn
(Villaverde- Mazg 2020).

Comparative studies have also been carried out at the European level
(Czeczeli et a) 2020; GiannakisMamuneas2022),comparing the labor markets and
econanies of different countries using different methodologies. There have also been
guantitative, questionnaiteased comparative studies of European business
executivegLengyel et al.2017).

The ambiguity of measuring resilience is well illustrated by #milts of
Palaskas and colleagues (20tBmparing urban and rural areas in Greece, and the
study on the economic resilience of Hungarian settlenfel@sz ® p, 2021).Wialé .
the former measured the greater resilience of lagging regions to urbantee daiset
identified the North Transdanubian region and Budaipest the most economically
developed regioni as the most resilient regions of Hungary.
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The above examples also confirm that resilience is not adeéiied,
conceptualized thesis, neithin a theoretical nor in a practical sense, but that a
resilience approach can help in the understanding of different social problems and
finding answers to challenges. It is also important to note that the impact of crises is
complex, and the responsas them are differentiated, territorially, socially, and
economically alike.

The above also confirms the idea that the indicator sets used to measure
resilience are heterogeneous in nature, and that a conceptual analysis of these indicator
sets could conthiute to further clarifying the conceptual framework and standardizing
measurements.

3. Methodology

3.1. Literature review of methodology

In order to define the interpretative framework of social resilience within the current
scientific discourse, a systetita review of the current literature is necessary
(Petticrew Roberts 2006).To this end, in this study | conducted a systematic search
focusing on indicators found in scientific articles from a specific period. Such research
has been done receni{8aja ¢ al., 2019; Tariq et a).2021),which, similar to the
present work, aimed at defining an interpretative framework for peer resilience, but
interpreting it from a broader perspective.

| used the ScienceDirect database for data collection. Three filteessee
for the search criteria: first, the search term was "social resilience", second, the period
under study was 2022023, and third, three "subject areas" were selected, namely (1)
social sciences, (2) business, management and accounting, and (3)niespno
econometrics and finance. The ScienceDirect database returned a total of 231 relevant
hits based on the above search criteria within the time frame of the data collection,
which were screened and filtered one by one according to the methodolaigécil cr
presented below. The screening criteria were as follows:

- Only articles that investigated (also) social resilience based on some
existing data, databases or statistics were included in the final analysis

- No scientific papers were included in the lsas that had the above
objectives but where the full range of indicators used was not clearly
indicated in the artie and its annexes (partial excluded).

- Only English language articles were selected.

- Only papers published in the period under review werkeided.

After the first round of screening, only 26 scientific articles were selected that
fully met the above criteria. The next step was to analyze the selected articles in detail,
one by one, by extracting the research topic, the definition ofl sesikkence and the
indicators used, and then collating, grouping and summarizing the information
gathered.
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A detailed analysis of the articles revealed that a further five studies were not
suitable for the final analysis (e.g. the full set of indicatordd not be identified, the
research topic did not meet the preliminary criteria).

As mentioned in discussing the theoretical underpinnings above, since the
interpretative framework of resilience was not sufficiently institutionalized, it was
necessary tgeparately assess and classify certain reporting similarities according to
analytical criteria during data processing. The words 'socio’ and 'socioeconomic' were
considered as such a semantic match, given that the latter, although having a broader
semantt content, has a data content that is appropriate for the purposes of this study.
In these cases, the obvious economic indicators were not analyzed, but the social
measures were.

The analyzed papers cover a rather broad spectrum of different disciplines,
from social resilience measurement in water supply systems in Tali@ardga et
al., 2021)to socieeconomic resilience in US citi€kumar Mehany 2022)to social
resilience measurement in smart cities in Clitaou et al., 2021}p name the most
promirent examples, covering a wide range of fields. Nevertheless, no
methodological limitation has been placed on the scope of the studies, as each valid
study that understands social resilience has produced data relevant to this paper.

It is important to notethat the aim of this paper is not to discuss the
methodological approach or application of specific research, and therefore the
scientific publications analyzed have not been narrowed down on this basis.

4. Results

4.1. Characteristics of studies

The chaacteristics of the studies are that most of them aim at a natural science theme,
including disaster prevention, and they also subordinate the issue of social resilience
as a sufarea of urban or community resilience. The measurement of social resilience
was mostly based on mathematical statistical methods using existing databases.

Among the studies analyzed, despite the fact that the database filtering
mechanism selected only social, economic and business topics, a surprisingly high
number of papers, moraan half of them, are in the natural sciences (disaster risk,
geography, and environmental engineering) and much fewer in the social sciences or
economics.

The dominant type of resilience targeted for analysis was community and
urban resilience for a totaf 13 studies, in most of which the researchers categorized
social resilience as part of these and measured it accordingly. In terms of
methodology, | distinguish between the following:

1 The data presented in this section are presented in tabular formeimnive
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- dominated by model building statistical analysis, e.g. the resdieh
smart cities or the use of a pileveloped set of indicators (e.g. BRIC)
(Javadpoor et al2021; Zhou et al2021);

- guestionnairéased survey, e.g. measuring resilience in rural settlements
among the local population, or in a metropolitan envirenim
(Alizadeh Sharifi, 2021; Farahanilahansooz2022; Rana et al2021);

- two studies used mixed (qualitative and quantitative) methodologies;

- two case studies, while

- one used a literature review only.

Of the 21 studies, 15 did not provide a clear didin of what they meant by
social resilience, while the remaining six either presented their own definition or
referred to definitions by other authors.

Measuring social resilience can be interpreted primarily as a response to
various natural or economimpacts, but this response can always be articulated as
some kind of social or economic response, and thus, for example, natural problems
are also measured as economic or social resilience, as the grouping of indicators in
the next subsection shows.

4.2. Aalysis of social resilience indicators

From 21 studies, a total of 177 indicators were collected, with one study having the
fewest, three, and one the most, 29, the latter being a questionnaire survey measuring
indicators with a single attitudinal questidOn average, researchers measured social
resilience with 8.5 indicators per study.

The indicators have been given their final names after a series of rounds of
reduction in order to make them comparable and analyzable. During the reduction
process, | ted to keep most of the information content, reducing it only to the extent
that the meaning of the indicator was not affected by the process (i.e. from community
awareness to awareness, or from population composition to composition). During the
reduction pocess, | ignored the sign of the indicators (i.e. 'disability’ or 'without
disability’), aiming only to keep the meaning.

The 177 indicators are classified in a total of 15 categories, with the most
prominent being those related to demographic (18.1%phanic (11.3%) and social
disadvantage (11.3%).
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Table 2.Indicator groups

Indicator groups Frequency | Percent
demographic 32 18.1
economic 20 11.3
social deprivation 20 11.3
social capital 16 9.0
personal 16 9.0
disaster specific exp 14 7.9
coopergion 12 6.8
health 12 6.8
education 10 5.6
physical 6 3.4
communication infr. 5 2.8
social network 5 2.8
organizations 4 2.3
public 2 1.1
wealth 3 1.7
Total 177 100.0

Source:own construction

The indicators in each group and the description efgfloups are presented
in the following table.

Table 3.Indicator set of indicator groups and descriptions

Indicator Related indicators Description
group
communication| internet access A collection of indicators elated to
infrastructure | households with a telephone communication infrastructure.

participation

social capacity and adaptability

social transformation an|

strength

social cohesion Social cooperation, including cooperati

. social education based on different social relationships g

cooperation

social collective efficacy
relationship

social embeddedness

social preparation

social exhange of experience

and information

their outcomes, e.g. cohesion, embeddedn
knowledge transfer.
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Indicator
group

Related indicators

Description

demographic

population composition
total population
population ove 65 years old
population below age 65
age 1564

demography (Youth Aging)
population density
malefemale ratio
population growth
college students
population changes
family type

racial diversity

teen pregnancy rate
age dependency ratio
urbanization rate
households

household size

housing

first responders

female employment
migrant

crime

In additon to the basic demograph
indicators (population data, age groups),

set of demographic indicators also inclug
various household data, urbanization rates
crime. The indicators refer to a wide range
demographic observations.

mitigation plan

preventive health measures
amount of risksharing
disaster related experiences

Knowledge and experience related to disas
include different disaster prevention plar

disaster D risk-sharing ratios, and the existence of sk
e cooperation in disaster respons . .
specific . L related to preveidn and survival. All
. households with swimmingkill . .
experience e . ; community knowledge and experience t
households with first aid skills . ; :
can play a role in preventing risks al
preparedness L BT
. - minimizing impacts.
risk awareness and training
risk perceptions
per capita GDP
per capita taxes
per capita income
total Exports
unemployment rate
energy In addition to economic data in the traditior]
economic employment in tertiary industry | sense, this includes individual econon

total retail sales of social
consumer goods
savings

purchasing power
income

public expenditure

expenditure and savings.

Ma h |

er
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Indicator Related indicators Description
group
Lgvel .Of education and skills This group focuses on the overall level
diversity - . .
. . . education at the societal level, with a focas
higher education entities .
S ; the share of highly educated people, base(
people in higher education N e A
. . the indicators classified, both at the individy
education high school dropout rate :
. and household level. It also includ
Education of the household hea . . -
. educational infrastructure and educatid
education level .
. . related expenditure as measures
education expenditure . .
. educational attainment.
education level
doctors
hosptals
health -
. . The set of health indicators covers f
health psychological diseases existence of health human capital, heg

health infrastructure
health workers
health services
health infrastructure

infrastructure and various health services.

organizations

faith organizations

public management and social
organization

organization

One measure of social cohesion is
existence of social (mainly religioug
organizations and public support servi
organizations.

adoption of new technologies
awareness

attitudes
creativity The personal group includes measures of
experience individual's level of skills and knowledge ar
personal : . " ;
education and awareness certain capacities. It also includes
insurance assessment tifie existence of individual carg
leadership
use of knowledge
sense of identity
location of house
water facilities This group includes indicators measuring
physical affordable housing physical infrastructure of the humg
transport infrastructure environment.
community spaces and amenitig
Although it only appeared in a small numhb
public public related employee of cases, | considered the existence of pu
sector resources as a separate group.
social capital
social tension
social trust
social innovation
social coping style
socid r_espon3|b|I|ty and The social capital group consists primgidif
commitment o . ;
. . . indicators measuring the experience, stren
social capital | social support

social mativation and hope
social positiveness
cultural/religious norms and
practices

trust in authorities
collections of public libraries
social knowledge and skills

and cohesion of the local community, but a
includes cultural indicators.
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Indicator Related indicators Description
group
inequality level
poverty percentage
homeless population
not dependent on social
assistance
female headed hoebold
social- related resource
dependency Social deprivation is primarily a group
persons with special needs indicators measuring social deprivatig
social food assistance poverty, singleparent families and peopl
deprivation language related problems with special needs, but also includ
literacy status of HH indicators measuring addictions, soc

persons with special needs
child labor

disability

poverty

youth dependency

elderly dependency
percentage of disadvantabe
groups

services and language difficulties.

socid network

communication
social networks

Social networks are partly different from bo
communication and social capital groups
this measures primarily the existence
communication between actors and {
relationships between individuals.

wealth

cars er 1,000 persons

own vehicle

households with at least one
vehicle

There are three different indicators in th
group, some of which can be considered
part of the personal group, or econon
indicators, based on the research, but th
indicators give detter sense of the econorm

potential of the group under study.

Source:own construction

Ma h |

Each group refers to a different aspect of resilience, and the typology reveals
the diversity of the notion. The analysis resulted in several sets of indicators with
relatively few indicators (e.g. wealth, social network, public, organization, community
infrastructure), but the studies seem to indicate that these are important segments of
the measurement of social resilience, as are the groups with a much wideofrange
indicators (e.g. demographic, social deprivation, etc.). The grouping highlights that

the measurement of social resilience has been implemented across a rather broad

spectrum in the studies analyzed.

5. Conclusions and discussion

In this paper, | haveeviewed the main theoretical approaches to resilience, including
social resilience, and then systematically reviewed the literature to examine and group
the social resilience indicators used in studies published in the year2@22.1

er
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1. The results detaitbin Section 4 show a broad spectrum approach, despite
the fact that the concept of social resilience has not yet spread in the
literature. In the analysis, | have tried to avoid ensgtuction, but the result
is that the types of indicator sets used t@suee social resilience are quite
broad, ranging from personal knowledge and values to social knowledge and
the existence of a physical human infrastructure. This confirms both the
diversity of theoretical approaches and the lack of a centripetal folde fie
to bring together and articulate the phenomenon.

2. The results partly reflect the characteristics of resilience identified by Keck
and Sakdapolrak (social relations and network structures, institutions and
power relations, knowledge and discourse), baiirtdicators also shed light
on new aspects such as human capital and related built infrastructure, or
economic aspects. These are all elements of social resilience that are
measured, but not or only peripherally addressed by theoretical approaches.

3. The mé¢hodology used was appropriate in the sense that it provided a better
overview of what exactly is measured in the different studies under the
heading of social resilience. Accordingly, it should be considered as a way
forward and a larger sample shouldfbether tested in the future.

One of the limitations of this study is the scope of the data extracted, as it
focused only on the indicators and the definition of social resilience, so neither the
results nor the conclusions drawn from them were proce$hexalso represents an
opportunity for further work in the future. The study did not cover it, but the
definitions of resilience extracted from the studies will be processed, which will allow
another aspect of the phenomenon to be investigated.

In conclwsion, the results of the present study add to the academic discourse
on resilience, and although the attempt contained herein cannot be considered
complete, it is nevertheless a way forward and an opportunity to partially systematize
the interpretative ptaems raised by the topic of resilience.
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Annex

TableA-1.Field of discipline of analyzed studies

Discipline type Frequency | Percent
disaster risk 10 47.6
economic 2 9.5
geography 2 9.5
regional 2 9.5
social 2 9.5
environmental engineering 1 4.8
sociceconomic planning | 1 4.8
tourism 1 4.8
Total 21 100.0

Source:own construction
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Table A2. Dominant type of resilience targeted by studies

Resilience type| Frequency | Percent
community 8 38.1
urban 5 23.8
social 4 19.0
regional 2 9.5
socioeconomic| 1 4.8
disaster 1 4.8
Total 21 100.0

Source:own construction

Table A3. Applied methods in studies

Applied methodology Frequency | Percent
model building statistical analyse 11 52.4
guestionnaire survey 5 23.8
Literature review, guestionnaire 2 9.5
case study 2 9.5
literature review 1 4.8
Total 21 100.0

Source:own construction
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Systematics literature review of norconsumption:
Forms and dimensions of consumer behavior

Cgnes Maksi movic

The study uses a systemdiierature review methodology to analyze the research on non
consumption, systematize it, and define the consumption behaviors associated with this
phenomenon. The advantage of this method over the traditional narrative literature review is
that it is defgned to follow a predefined set of criteria in such a way that it can be reproduced
at any time. As it precisely includes the protocol to identify the literature used, it avoids
possible researcher errors. The study finds that the drivers ofcansumptin include
sustainability, food consumption, and voluntary simplicity but are not reduced to these groups.
The findings of the review allows to situate rommsumption within the dimensions of
sustainable consumption and voluntary simplification.

Keywords nornconsumption, consumer behavior, eysatic literature review (SLR),
voluntary simplifiers, sustainable consumption

1. Introduction

In the early 2000s, the subject of roonsumption was not frequently examined in

the international marketing and conser behavior literature. Recently, however,
there has been an increasing research interest inar@umption. | use the term ron
consumers to refer to people who could buy and consume specific products but, for
some reason, choose not to. While thereldess an increase in interest in research
on nonrconsumption, there are many challenges to fully understanding the
phenomenon, as confirmed by the literature review conducted by Makri et al. (2020).
The phenomenon of nesonsumption remains to be exploredthe international
literature, as it is also interpreted as a habit, attitude, lifestyle, motivation, or set of
practices. International researchers, however, tend to focus on the causes of non
consumption (Kozinets et a010).

At this stage, the cumeé study does not define n@onsumption but identifies
the consumption groupssociated with nogonsumption.

When a consumer does not consume, it is not only the result of a lack of
motivation to consume but also of more complex motivations that leawbrio
consumption. Noitonsumption motives are present at both individual and collective
levels. Several studies mention fsacial concerns at ¢h collective level
(ChatzidakisLee, 2013 Galvagng 2011, Lee et al., 2009) and environmental
concerns as trigers for norconsumption. The systematic literature review (SLR)
method analyses studies according to criteria predefined by the researcher. This
method ensures that empirical studies in a given area are organized according to a
transparent framework. Ontee literature review is completed, the research findings
on the topic analyzed are reviewed. A systematic literature review has the advantage
of being a reliable source, methodologically transparent, and reproducible (Tranfield
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et al. 2003). In additioto the literature review, this paper includes a network diagram
that is based on the @mxcurrence of keywords in research related to-non
consumption. This diagram serves as a helpful guide to better comprehend the
phenomenon.

The current study aims to idéfy the forms and dimensions of consumer
behavior related to neconsumption using a systematic literature review and a
software tool for constructing and visualizing bibliometric networks. The study was
carried out through computer and manual screeming;h included a download and
review of the relevant scientific literature. After the review and network diagram,
studies about voluntary simplifiers and sustainable consumption were further
explored. It was found out thabn-consumption is a passive pl@emenon compared
to voluntary simplifiers, as there is no emotional response. In voluntary simplification,
an individual's sense of happiness and fulfiiment is also dependent on his or her
consumption habits, whereas, in romsumption, seléxpression isiot involved.

Both phenomena aim to reduce overconsumption and they link with each other with
the willingness through sustainable consumption.

2. Methodology

The Systematic Literature Review (SLR) is a scientific method in which studies
relevant to the imearch can be identified and screened. The methodology involves
gathering answers to a research question through a literature review and then assessing
the answers by the researcher against the given criteria. The methodology is used to
identify empiricalstudies related to research (Figure 1) in a transparent system. Once
the literature review is completed, relevant research results are analyzed (Booth et al.
20171 BettanySaltikov, 2012 Booth 2016). The advantage of a systematic literature
review is thait includes reliable sources, provides methodological transparency, and
allows replication of such research (Tranfield et2003).

Figure 1.Process of the systematic literature review method

Source:BettanySaltikov (2012)
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This study aims to ideriti the forms of consumer behavior associated with
nortconsumption and to situate neonsumption within the consumption
dimensions identified. In order to ensure reliability and high quality, two electronic
databases, Web of Science (Clarivate Analytias)l &copus (Elsevier), were
explored for literature. Google Scholar was used to determine the number of
citations of the selected literature independently of the previously chosen
databases.

With the literature review my aim is to position roansumptionin the
field of consumption and to identify the various contexts or situations in which
international authors have explored the topic. | want to categorize or classify
different contexts in which neoonsumption has been studied in the literature. The
primary objective of the study is to explore the concept of “aonsumption”
within the context of consumer behavior. | am interested in understanding
situations and contexts of n@onsumption related activities. By examining the
literature, | aim to identif trends or patterns in how naonsumption is discussed
in the international literature. This could include identifying common themes,
methodologies, or theoretical frameworks, potential areas for further research,
policy implications, or practical appktions.

On January 3, 2023, the Google Scholar search engine yielded more than
16,300 results for the search term "mmnsumption” OR "noronsumption” OR
"non consumption.” A literature search was also performed using the Google
Scholar dataset Publisma Perish (www.harzing.com). However, given that the
software has a limited filtering capacity, displaying a maximum of 1,000 studies,
no thematic filtering or journal filtering is possible; therefore, this database search
method was discarded. A Systengdtiterature Review (SLR) based on a specific
methodology leads to much more accurate and transparent results using Scopus
(Elsevier) or the Web of Science (Clarivate Analytics). Their advantage is that it is
easy to filter relevant publications on a tqpilcere is no limit to the number of
studies displayed, but one can export up to 999 studies from the databases.

The systematic literature review was done between March 1, 2022, and
December, 31, 2022. After defining the main research question, the primary
keywords closely related to namonsumption ("nofconsumption” OR "non
consumption" OR "non consumption") were selected. The study was carried out in
the databases ScienceDirect (Elsevier) and Web of Science (Clarivate Analytics),
which are accessible an electronic web browser. The filtering of the datasets was
performed in journals in English. It is important to note that during the filtering
process, some journal articles that are in fact book chapters may be listed as
journals in the databases, anaearcher may come across studies that would meet
the research criteria have been withdrawn by the original author. In order to avoid
this type of anomaly, empirical research that was identified in the first round has
been uploaded to the Zotero (httpsww.zotero.org) database. The Zotero
database not only supports the researcher in ensuring the credibility of the literature
but also allows the preparation of annotations, the creation of bibliographies, and
the export and storage of the research idetiih different file formats (RIS, CSV,
BibTeX).
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A systematic literature search reveals little research orcoasumption in
the Hungarian marketing literature. In Hungary, a particular marketiregnted
approach to this topiandadalbed@rmedcnzd (i2n0
T°r Rcsi k et al. (2018) .

The steps of the literature search are depicted in detail in the PRISMA Flow
Diagram (SLR) (Figure 2). It is important to note that several disciplines investigate
the topic. In the present study, the Scemlatabase identifies two hundred and
eightyfive journal articles in English that contain a variant of the term-non
consumption in their title, abstract, or keywords. The majority of the articles in the
fields of medicine (126), nursing (61), agricultuaed biological sciences (55) are
related to norconsumption (Figure 2). The Web of Science database contains 248
Englishlanguage journal articles that contain the keywords under investigation.

T°rRcsi k and SzTcs -dis2iflired dlso ptudy meh o u t
consumption, so it is essential to take these sciences into account. The spectrum of
research, therefore (filtered from the digital database used in the first step) does not
exclude sology, psychology, management, consumer and cultural studies,
cultural anthropology, or the fields of consumer behavior andaomsumption. In
this way, it provides scope for a manual review, as a second step, of the analysis of
the literature in whichubcategories relevant to n@onsumption can be identified.
Research on socially harmful consumption problems was excluded (Figuhe 2
both databases, 533 pieadditerature were identified.

The computer screening was followed by a manual screemvhigh
concluded with a download and audit of the papers. In the second step of the search,
a total of one hundred and sixtye articles, of which ninetiour Scopus (n1=94)
and sixtyseven Web of Science (n2=64) articles were cataloged and scanned using
the Zotero software. In reviewing the articles, it was found that eighty (n1=51,
n2=29) studies were unrelated to Amonsumption, so | have excluded these
studies. Eightyone studies were identified related to rmmsumption in the two
databases. Finallythe selected pieces of literature were imported into an excel
spreadsheet, where twergix duplicate records were found. Even though
publications that were not in scientific papers during the initial screening were
discarded, three articles still slippdttough the process, so these were manually
deleted from the spreadsheet.

Finally, sixteen Scopus, ten Web of Science, and twenxtypieces of
literature were identified from both databases relevant to the definition of non
consumption and its definabt@tegories relevant to markethogiented research
(Figure 2), of which five dissect the relationship between voluntary simplifiers and
nonconsumption and three the relations of sustainable consumption ard non
consumption.
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Figure 2.PRISMA 2020 flowche for new systematic reviews involving only
searches in databases and registers

Identification

Source Based on flowchart of the systematic literature review based on the
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The studies identified®:
Scopus (nl =283)
Web of Science (n2 = 248)
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Literature read through
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)

Exclusion of non-co ption related items
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Manually selected pieces of
literature
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}
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Total duplicates: 26
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}
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PRISVIA recommendation (Subiraret al, 2005)
Note: *From all literatures that include the termsonconsumption, nen
consumption, and non consumption in the title, abstract or keywords indicated

The results are arranged in ascending order of citations, following the

mo Vv i

systematic literature search method. Then, reading through the titles, keywords and
abstracts, the three most relevant pieces of literature orcosumption (and its
various types or related consumption patterns) the most cited in Google Scholar were

selected (Table.1L
In summary, the literature review concluded that the concepts sticwr

resistance, anrttonsumption, sustainable consumption and the group of voluntary
simplifiers should be examined and then defined in what ways they differ from non

consumption.
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Table 1.Top 3 most cited and most relevant literature on the topic

Research Google
Authors and | Type of non | Place of | method/ Data s Web of | Scholar
; copus - o
year consumption research | set  sample, Science| citations
time horizon 12/16/2022
examining non 16 in-depth
consumption in interviews with
Cheriier et al relation to women who are
1 (2011) | consumer Australia | deliberately not| 144 128 305
resistance  ang consuming in
ani- the interests of
consumption sustainability.
This study
examines
consumer It draws on
resistance to around 100
North . )
Facebook . online and print
America, o
Portwood among non Europe, publications
2 Stacer (2013) users. It Africa, gnd 2_0 persona 140 112 287
identifies a . interviews with
.| Asiaand
growp of media Oceania Facebook
rejecting , non | alumni between
users and 2006 and 2012.
conspicuous
non-consumers
The aim of the
study is to better
understand  the
interaction
between In-depth
voluntary . - A
Shaw M simplicity, (nont interview - with do not
3 | Snaw Moraes phicity, & Scotland | 28 rural ; 77 191
(2009) )consumption | exist
ractices and the Vo un_teer
P simplifiers.
market.
Voluntary
simplifiers,
sustainable
consumption

Source:own construction

For the research, it may also be important to connect, represent and cluster
the data. When researching a new topic of narrow interest, a limited number of
researchers may have published academic papdriratings on the topic. Thus,
linkages between publications and findings may be observed. In order to avoid
these connections and to maintain the heterogeneity of systematic literature
research, the links between researchers have been investigated. W&®vie
software visualizes the links between the subject and the authors. As there is hon
consumption related research in two databases, simple export is insufficient to
represent the relationships. Data will be exported from Scopus and Web of Science
databaes and imported into Zotero. Then the results of the two databases will be
merged and exported from Zotero in the appropriate format (RIS) to build and
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visualize bibliometric networks in VOSviewer. Finally, 59 identified studies were
imported into the vigalization software.

The combined use of keywords in the selected literature is illustrated in Figure
3. The software identifies two clusters, one for sconsumption, one for
sustainability, and one for consumption. Another cluster includes the keywords
sustainable consumption and voluntary simplifiers. The link between voluntary
simplifiers and sustainable consumption is the strongest (2.5), followed by the link
between nostonsumption and consumption (2) and the link between- non
consumption and sustairility (2). The two clusters are linked by consumption.

Figure 3.Co-occurrence of keywords in the systematics literature review

voluntargsimplicity

consdiption

25
novr(o'mpuon
sustainable@onsumption

fad

sustalgability

Source:own construction

The link between consumption patterns and -commsumption can be
supported by coccurrence analysisising the bibliometric analysis software
VOSviewer. It uses bibliometric data (e.g. author, abstract, references, and keywords)
from Scopus and Web Of Science databases to explore interrelated topics, concepts,
and phenomena. The VOSviewer software digpthgse relationships in the form of
a network diagram, which can be useful in defining the dimension of non
consumption. In the diagram, the elements are displayed in the form of circles, where
the size of the circles represents their weight. The eleraemtgrouped into clusters
according to the most interrelated thematic areas, which the software indicates by
coloring. The thickness of the lines represents the relationship between keywords and
is derived from the frequency of -@zcurrence of each keywd in different
documents (van EekValtman 2010).

3. Results

It can be concluded that n@onsumption concerns researchers in Australia, Scotland,
and the US. The research method used by the three most frequently cited articles was
the indepth interviewA research time horizon was identified for one published paper.
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It is equally relevant to examine how the number of published research papers
on the topic is evolving. Thirteen studies were published between 2002 and 2012 and
thirty-nine between 2013 an@022. The European Journal of Marketing,
International Journal of Consumer Studies, Journal of Consumer Culamd
Sustainabilityare the journals in which the most frequently published research en non
consumption is published. These journals also shaivthe marketing orientation of
the topic has been adopted and that it is not negligible to look at sustainability
alongside consumer behavidrsystematic literature search confirms that the number
of studies about heoconsumption in marketing has inased since 2002 (Figure 4).
Between 2002 and 2012, 2 or 3 studies were published per year, with increases from
2014, when between 4 and 7 studies were published annually on the subject.

Figure 4.Yearly publication of 59 nogonsumptiorrelated researchuglies
identified througha systematic literature search
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3.1. Forms of consumer behavior related to -aonsumption identified through
systematic literature review

Nowadays, refraining from purchasing due to ethical considesitocommon, and
companies must acknowledge and address this trendcdfmumption has been a
subject of scholarly research since the 1990s, focusing on ethical consumption
(CooperMartin- Holbrook 1993). There is an increasing emphasis on the adverse
effects of overconsumption, as demonstrated by recent studiesZB{Eh Hankiss

200Q Zavetoskj 2002). Experts view neoonsumption as an objective fact devoid of
any emotional connotations. However, the term “aotisumption”, for example, is
often usd to describe the emotional resistance, dissociation, and avoidance of
consumption, encompassed within the broader category ofcor@umption

(Lee Seq 2016).

The impact of nortonsumption extends beyond individual consumers and
affects the economy andaety at various levels, including the firm, industry, and
societal levels. Therefore, it is essential to recognize that the consequences of
consumer behavior are intertwined with broader contextual factors.
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Accor di n gDeFrotos @ua OntegBagea (P15), norconsumption is
defined in the international literature as a habit, by Galvagno (2011) as an attitude, by
Cherrier and Murray (2007) as a lifestyle, and Cherrier (2009) as a set of practices.
For this reason, it is not clear how to classify therqdmenon and what methods to
use to investigate it. A systematic literature review conducted by Makri et al. (2020)
finds that international researchers mainly focus on the reasons fapnsamption
(Kozinets et al.2010). If a consumer does not consuime or she does not refrain
from consumption, not only because of a lack of motivation. The phenomenon is also
present at individual and collective levels. At the collective levelsprial concerns
(ChatzidakisLeg 2013; Galvagnp201Z% Lee et al. 2009) and ecological concerns
(Cherrier 2009; Hutter Hoffmann 2013 lyer- Muncy, 2009) may motivate nen
consumption. The case of nononsumption or nopurchase cannot be clearly
classified as a positive or negative phenomenon. For example, the socigtiperce
may be positive if someone does not buy material goods because of sustainability
concerns, but it may also be negative if someone does not eat healthy. Non
consumption or nopurchase can be a problem for businesses, but it can also be an
opportunity(Kim- Mauborgne, 2017). Emotional reactions are barely related to non
consumption behavior.

3.2. The relationship between voluntary simplifiers andecmrmsumption

A systematic literature review was conducted to identify three articles examining
the relatonship between neoonsumption and voluntary simplifiers (Figuré.3
Before defining the relationshifhe simplifiers must be defined.

The voluntary simplifier movement, which emerged in the early 1980s
(Elgin 1993), was motivated by the need for a sanpinore sustainable lifestyle. It
has been explored in the USA (Zavestpgkl02) and Western Europe (Etzipni
1999) . I n Hungary Dud8s and Szak:- (2014)

The benefits of simplicity can be found in ancient philosophies and
religions. Althaigh the lifestyle of voluntary simplifiers is not necessarily
religiously affiliated, for many of these people, spirituality is an essential element
of their lifestyle. For the most part, voluntary simplifiers reject objects that do not
enhance their sensé happiness (Elgirl981). This group chooses this lifestyle not
for personal reasons such as stress, time pressure, or work pressures
(Hamiltor+ Mail, 2003) but for social reasons such as environmental protection,
ethical concerns, green consumptioncommunity development (McDonald et,al.
2006). The lifestyle of voluntary simplifiers is not limited to consumption activities
(Oates 2008); private education, for example, does not correspond to their self
image (CraiglLees Hill, 2002). The group relidsss on brand reputation, preferring
independent sources such as green publications and community groups. Climate and
ethical considerations are favored over cost, although these are not negligible. Such
consumers need help accessing the consumption iafmrmthat is relevant to
them. They are more complex and critical in their consumption decisions than the
simple consumer, and this group will spend a long time investigating the origin of
the product they choose to buy. They are informed, unlike novidentary
simplifiers who seek information from leaflets provided by retail outlets (Qates
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2008). They do not choose this form of consumption as a 'weapon' against a
particular enemy (as in the case of consumer resistance) but rather as a personal
reflection, adopting anttconsumption practices in terms of individual fulfillment

and the 'desired self' (Cherrier et 20111758).

Additionally, voluntary simplifiers are characterized by ‘gagrtbmotional’
attitudes and resistance to certain forms of consiemgZavestoski2002). They
do not seek to avoid market interactions altogether but are simply curious about how
to live in an environmentally friendly way. They engage in various practices,
including some forms of consumption and ramnsumption, whichtaken together,
result in environmentally friendly consumption patterns. Voluntary Simplifiers
represent a kind of alternative lifestyle that allows them to use less energy and
resources and to, thus, reduce negative impacts on the environment andathleir h
(Shaw Moraes 2009). They also seek to avoid oxamsumption in their lifestyles,
resulting from materialism and instead focus on the importance of community
values (BallantineCreery 2010). Members of this segment deliberately limit their
consumpbn and only purchase material goods necessary for theirbeill.
However, it is crucial to understand that this consumption restriction is voluntary
and does not necessarily lead to deprivation or poverty. The main difference
between voluntary consuniph reduction and poverty is that while in voluntary
consumption reduction, individuals are free to choose how much they buy or
consume, in poverty, people are forced to limit their consumption (Kocsis, 2001).

BalsaBu d a i and Szak§&h gore\alRed 0f8this lifiestyle nt i f vy
(material simplicity, environmental awareness, -selfficiency, personal
enrichment, and ethicality).

According to Dud8s and Szak- (2014) v
from nonmaterial goods and choose environmentallyerfdly alternatives in
shopping, transport, and energy consumption. They also try to minimize the amount
of they buy. This type of consumer behavior offers a more sustainable alternative
from an ecol ogical, soci al | an-db s cotnwdny ¢
has shown that voluntary simplifiers feel better, are more satisfied with their lives,
and subjectively report higher levels of '‘wbking' than people who follow the
current dominant consumer paradigm.

Regarding noftonsumption, people choos®luntary simple living for
different motivations, not only because of amaterialistic and nociconsumption
values (Kala et al.2017). Nonconsumption for them is a choice, like reducing
consumption or changing consumption. Such choices usually stemdoafits
about whether certain products or services are essential for them and whether they
find them ethically acceptable (Barnett et 2D05).
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Table 2.Publications about neconsumption and voluntary simplifiers

Number of Google

Year Author Category Scholar citations

voluntary  simplifiers

and sustainability
2009 | Shaw Moraes sustainable 191
consumption, non

consumption
voluntary  simplifiers
and norconsumption
voluntary  simplifiers
and nonconsumption

2016 | McGouran Prothero 78

2017 | Kalaet al. 23

Source:own construction

Shaw Moraes(2009) explores voluntary simplicity and roansumption as
an approach that does not necessarily indicate that individuals avoid the market
altogether. Instead, they find that consumers shape their consumption pragtices
examining their relationship to the market (Tahle 2

Although anticonsumption movements often appear as protests against the
market, people seeking voluntary simplicity often depend on the products in the
market while also seeking to be independémihem. Participants tend to balanceself
sufficiency, reduced and modified consumption practices, and find solutions such as
fair trade, choosing organic products, reducing and modifying consumption, reusing,
and growing their own produce.

Some are inveled in boycotts (e.g. avoiding supermarkets) and are critical of
overconsumption and promotions. Although participants react differently to
promotions, many express concern about -@eenmercialization and aggressive
profit motives. Thus, the practice wbluntary simplicity can be interpreted in the
context of the market, which often comes with constraistsa Moraes 2009).
Research by McGouran and Prothero (2016) found that voluntary simplifiers
experienced less satisfaction with consumption. Thsirlt® point to areas that differ
from the norconsumption literature, where deliberate fwomsumption created
di ssatisfaction, |l ack, and unhappiness in
participants' consumption patterns had predominantlymet! to prestudy levels at
the end of the study. The research confirms that reducing consumption is a serious
challenge and that creating incentives that help consumers reduce consumption is
important (McGouranProtherg 2016).

3.3. The link between sastability and norconsumption

The present systematic literature review on-oonsumption has been used to identify
three articles that explore the relationship betweencomisumption and sustainable
consumption (Figure X Before analyzing the relatiship, let us first define
sustainable consumption.

Some consumers choose to reduce their consumption because they want to
improve the quality of their lives and 'buy time' (Grigs@912). Others choose
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sustainable lifestyles because of concerns and vahms# environmental and social
consequences, which they hope will improve their quality of life (Shewholm

2002). However, in extreme cases, some consumers reject consumption altogether, a
phenomenon called 'artonsumption’ (Zavestosk2002). Sustaable consumption

is based on a decisionaking process that considers the consumer society's
responsibilities and individual consumption,eds, and wants (VermeWerbeke

2006).

Reheul et al. (2001) define sustainable consumption as consumers' positive
attitudes toward sustainable consumption. This means that they pay attention to
organic packaging and food origin and avoid genetically modified foods. They
regularly buy sustainable organic food because they believe it is better in taste, quality,
safety and freshness and more beneficial to human health, the environment, and the
regional economy. Although they have a positive attitude towards sustainable
consumption, they play a passive role in environmental promotion. They rarely take
concrete steps improve environmental protection or animal welfare unless they can
do so within their budget (e.g. Grunettihl, 1995).

Sustainable consumption goes beyond mere environmental concerns. After
all, consumers themselves choose to reduce their ecologicalifb@p ‘ecological’
and 'socially responsible’ citizens (Lee, 2014). Several studies highlight that, despite
consumers' positive attitudes toward the environment, this is not reflected in their
purchases, and they are not willing to pay higher pricegré®n products (Mainieri
et al, 1997; Ottman, 1992; Schlossbget§91).

However, consumers have more negative attitudes toward price, convenience,
and product safety. Sustainable products are generally more expensive and sometimes
present an attractive pparance or ease of use. In addition, product preservation and
long-term storage can be challenging (Verm¥ierbeke 2006).

According to Lee (2014), individuals' attitudes toward sustainable
development are closely related to sustainable consumption.isTHetermined
by three essential elements: attitudes supporting environmental organizations,
attitudes toward sustainable development efforts, and parental influence.
Sustainable consumption is based on a decisiaking process that considers the
consume's social responsibility alongside individual consumption, needs, and
wants {ermeir Verbeke,2006).

In general, sustainable consumption is associated with values of universalism,
benevolence, sellirection, honesty, idealism, equality, freedom, andaesibility.

In contrast, power, hedonism, tradition, security, conformity, and ambition are
associated with less ethical or sustainable consumption patterns. The value system
developed by Schwartz (1992) explains the value difference.

The joint promotion bsustainable consumption and environmental protection
is critical to our future. Individuals have an essential role in this, as their behavior
influences the work of environmental organizations and the uptake of sustainable
consumptionVermeir Verbeke,2006).

Sustainable consumption and poonsumption are related in various ways.
According to Martin-Woodhead (2022), an axtonsumerist ethic must cater to
altruistic and environmental concerns and the personal gratifications of consuming
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differently to gan wider acceptance. Ultimately, a roansumer or anttonsumer
lifestyle must provide personal appeal and pleasure to become popularized. The
overlap between individual advantages and sustainability motivations associated with
minimalism suggests thatlias the possibility to start a cultural shift that criticizes
hyperconsumerism and its damaging effects on the environment. Simultaneously,
minimalist lifestyles enable individuals to derive personal benefits and contentment.
This implies that individual can live better by consuming less while also reducing
their impact on the environmerilartin-Woodhead2022).

Cherrier et al. (2011) show that roansumption can take on two distinct
forms: one being a protest against careless consumers (commontedéferas
consumer resistance), the other being driven by-isgfest (known as anti
consumption). The authors observed that even small, subjective acts -of anti
consumption by individuals can contribute to broader purposes such as environmental
preservabn and fighting the influence of irresponsible consumers. Sustainability
practices are primarily rooted in individuals' everyday,-ttagtay activities, where
small contributions are made rather than lesgale actions, like walking or cycling
to work. Sustainability can be integrated into lives without significantly altering
consumption patterns or sense of self (Cherrier €2@Gl1).

Table 3.Publications about neconsumption and sustainable consumption

Number of Google

Year | Author Category Scholar #ations
sustainability, sustainabl

2011 | Cherrieret al. consumption, and nen 305
consumption
sustainability, sustainabl

2009 | Shaw Moraes | consumption, and nen 191
consumption

Martin- sustainabi_lity, sustainabl

2022 Woodhead consump_tlon, and nen 16

consunption

Source:own construction

4. Conclusion

We are witnessing constant change, which is why it is necessary to examine the new
consumer groups alongside the old ones and to formulate their basic characteristics
( TO r FoczsTi2ngl).

The systematidterature review method has been used to identify the forms
and dimensions of consumer behavior related teaumsumption. The review has
concluded that the concepts of consumer resistancec@argumption, sustainable
consumption, and the group of votary simplifiers should be examined and defined
in what ways they differ from neconsumption. The number of studies on on
consumption in marketing has increased since 2002. The jolualpean Journal
of Marketing International Journal of Consumer $ies Journal of Consumer
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Culture, and Sustainabilitgontained the most frequently published findings on the
topic. Overall, the review highlights the importance of examiningaarsumption
in the context of sustainability, voluntary simplicity, and aoner behavior.

In this study, Scopus and Web of Science searches have been used to examine
the time horizon for the termonconsumptionas broadly as possible, including
different orthographies (in one word, two words, and hyphenated).-Sénies
observéions showed a significant increase in the number of marketing research papers
published on the topic of nesonsumption from 2014 onwards.

Through the literature review | have successfully positioneecoosumption
in the field of consumption and idern¢ifl two major contexts in which international
authors have explored the topic. | have dived deeper in sustainable consumption and
voluntary simplicity contexts in which nezrbnsumption has been studied. By
examining the literature, | have identified thertd of sustainability, simplicity, and
food related patterns. The most common methodology used wiapih interview.

Non-consumption is a more passive phenomenon compared to voluntary
simplifiers, as there is no emotional response. In voluntary singildit, an
individual's sense of happiness and fulfilment is also dependent on his or her
consumption habits, whereas in Aaonsumption, seléxpression is not involved.

Both phenomena aim to reduce overconsumption, and they link with each other in the
willingness through sustainable consumption. #donsumption is not only about
sustainable products, while sustainable consumption focuses on sustainable and
environmentally friendly products.

Sustainable consumption is more of an individual motivation, whaoh
result in a voluntary choice of simplicity or a drastic decision not to consume. Cherrier
et al. (2011) highlight that sustainability is a stgpstep process in the lives of
consumers. A limitation of the present study is that a deeper understanfdiorg
consumption requires a broader perspective, not only in comparison to voluntary
simplification and sustainable consumption. Most publications usedefith
interviews to provide a deeper understanding of thecomsumption group.

In terms of futwe research, the plan is to include conductinglaépth
interviews after a systematic literature review.
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Explaining income inequality by the relationship between social
network fragmentation and social segregation indicators

Byambasuren Dorjnyambuu

This mper investigatethe way social networks and social indicators of segregation interact
and their relationship with income disparity for 426 towns and cities in Hungary. Three social
indicators of segregation are used to captdifferent characteristicsfesocial segregation in
towns: (i) ethnic fragmentation, (ii) religious fragmentation, and (iii) education inequality.
Using operaccess datafrom - t h e t , nanispatial a@dlsRatia) twatage least square
models are estimated for income inequadityhe town level. The study finds that these social
segregation indicators positively correlate with income inequality through social network
fragmentation. Also, the spatial model shows that income inequality lst®reg spatial
relationship across toms.

Keywords Inequality; social network; fragmentation; social segregation; spatial$tame
model
JEL classificationsJ31, D31, C36

1. Introduction

Rising income inequality remains one of today's significant social and economic
difficulties. Wideningincome inequality is harmful to socioeconomic weding
through many channels. It is the cause of many social issues, such as poverty, crime,
unemployment, health problems, lower life expectancy, and lower levels of
education(Stiglitz, 2012) A large amaint of literature has been written to study the
reasons for income inequality, with most studies focusing more on evidence from
the United States and the OECD than other na{i@asanaughBreau, 2018)The

factors explaining the income disparities can dstegorized into six broad
explanations: (i) structural macroeconomic sectoral changes, (ii) globalization and
technology change, (iii) labor market and other relevant institutions, (iv)
demographic and microstructural changes, (v) politics and politioglegses, and

(vi) tax/transfer schemdsF° rBttehh, 2015). However, many
over why the expansion in income disparity occurred. The interaction of structural
elements such as social networks and geography that influence ineqsiddiss i
known (T-th et al., 2021).

Network effects arise when a person's likelihood of adopting a habit rises
with the number of other people in their social network who have already done so.
Individuals' choices are influenced by their network peers iersgédomains, such
as network externalities, social learning and peer assistance, and normative
influence (DiMaggie Garip, 2012). Studies on social networks highlight how social
relationships enable individuals to take advantage of economic opportunities
(Granovetter, 1985). However, inequality is aggravated when the impacts of
individual differences are magnified via social networks, particularly when
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economic status influences the formation of social relationships (DiMaGgidp,
2012).Social networks ingrained in geography, which has profound implications

for inequality. For instance, much of an individual's economic potential and access
to possibilities through education is determined by where they live (Chetty et al.,
2014). Even within relativelymall geographical units such as cities and towns,
there is a concomitant difference in outcomes between neighborhoods (Glaeser et
al., 2009).

There has been very little research into the regional aspects of income
disparity. This is due, in part, to adk of suitably disaggregated data linking
geography to income at an individual or household level. Data from wider
geographical areas cannot indicate heterogeneity between small geographical units
or locations with easy access to a prosperous labor mankletnore isolated ones.

The main motivation of this paperistheopet cess data and findin
(2021) on the joint relationship between social network structure, urban topology,
and inequality in Hungar i amtedhowsosial T-t h
networks and urban topology interact and how they affect inequality. They
employed three urban topology indicators to capture different characteristics of
social segregation in towns: (i) the average distance from the center, (ii) the exten

of spatial concentration of amenities in towns, and (iii) the degree to which physical
barriers divide residential areas. They found that social network fragmentation is
substantially higher in towns where residential communities are divided by physical
barriers like rivers and railroads. Towns with relatively remote neighborhoods from

the center of town and spatially concentrated amenities are also more socially
divided. Finally, they concluded that the spatial characteristics of a location could
exacerlate economic inequities through social network fragmentation using-a two
stage modellf social network fragmentation is related to income inequality, then

the question arises whether other social segregation metrics can explain network
relations with inegality. In this regard, this paper aims to examine how social
segregation measures connect to inequality via their relationships to social network
fragmentation. | use three social measures to capture segregation characteristics:
ethnic fragmentatigmreligious fragmentatigrandeducation disparitie§ his paper
relies on work by T-th et al. (2021) in
explaining social network fragmentation and extends the estimation method using a
spatial twestage model. The datincludes social network, population, and
socioeconomic information for 426 towns in Hungary from 2011 to 2016.

This study offers two contributions to the existing literature. First, it stands out
for its focus on inequality at the town level, departingnf the more common
country or regionallevel analyses. Second, exploring inequality through the lenses
of spatial and social network fragmentation and conventional indicators adds depth
to current research in this area.

The paper is organized as followection 2 examines the relevant literature.
The data are introduced in Section 3, which describes spatial characteristics of
income inequality across towns, social network fragmentation, and control and
instrumental variables. The key findings are theported in Section 4, and the
conclusion is provided in Section 5.
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2. Literature review

I ncome inequality trends and drivers: Me
Hungary had the lowest inequality group during thetpaasition period of 1980

1984, witi Gini values below 0.25. However, in the early 1990s, Eastern European
(EE) countries underwent a transitional recession, resulting in a significant fall in GDP
and increased income inequality (Flemmikgcklewright, 2000). Kattuman and
Redmond's (2001 Ysdy on income inequality in Hungary from 1987 to 1996 revealed
that inequality remained stable until 1991, with factors like falling real incomes and
changes in taxes and state transfers playing a role. However, after 1991, income
inequality significantlyincreased due to growing earnings disparity, diverse sources
of household income, and emerging disparities in state transfers. Furthermore,
throughout the transition period, some sources provide -Coas#ry evidence on
trends and determinants of inedtyalin EE countries (Milanovic 1999;
Flemming Micklewright, 2000; AristeiPeruginj 2015).

Authors primarily concluded that the key contributors to rising income
inequality in EE countries throughout the transition period were widening differences
in laba income distribution, the increasing importance of capital income, and the
deterioration of the redistributive impact of welfare state programs. Milanovic (1999)
is the first of the studies to give a cragsintry perspective on the determinants of
incomeinequality during the transition period in six countries, including Hungary.
His findings revealed that the growing wage distribution discrepancy, exacerbated by
the reduction in employment, was the fundamental cause of rising overall inequality.
Pensions somewhat unexpectedly, also contributed to increased inequality in EE
countries. Meanwhile, both inadequately funded and poorly targeted social transfers
had minimal impact on mitigating inequality across countries (Milanovic, 1999).
Profits and capitahcome became more important as the private sector emerged and
stateowned firms were privatized, increasing economic disparity in EE countries.
This is because capital income is more unequally distributed than labor income
(Medgyes-T-t h, 2022) .

Nonethelss, variations in policies and results were evident among EE nations
throughout the transition period. Hungary's encounter with inequality during this
transition period deviated slightly from that of other countries, marked by a relatively
smaller uptick m inequality. This disparity can be attributed to a blend of factors,
including Hungary's early initiation of economic liberalization, influential dynamics
driving inequality, and diverse social policies that offered some safeguards for
individualsinthd ower echel ons of the | abor market
becoming a member of the EU, income inequality in Hungary was roughly in line
with the EU15 average (Medgyest - t h, 2021). However, duri |
crisis, income inequalityn Hungary saw a significant and alarming increase of 13.5%.
This spike in inequality can largely be attributed to the reduced progressiveness of
Hungary's tax system, which had a substantial impact. At the same time, the decline
in the fulltime employmetrate also played a contributing but comparatively smaller
role (Brzezinski, 2018).

Aside from the previously identified transitional and structural issues, the next
strand of literature has taken a partial approach to exploring the sources of income
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inequality by keeping a crosountry perspective in EE countries. These sources include
economic development (Tsaurai, 2020), globalization and technological progress
(Esposite Stehrey 2009; Josifidis et al., 2021; OECD, 2011), labor market institutions
(OECD, 2011; SzczepaniabzulcOb § ,02020), education and human capital
accumulation (Omoeva et al., 2018; OECD, 2011), demographic shifts (Dolls et al.
2019), migration (Docquier et al., 2019), and firm characteristics (Magda et 4)., 202

As of 2020, inquality at the national level is moving closer to the EU average,
but inequality within the country is becoming more heterogeneous. Hungary's Gini
index of equalized disposable income was slightly lower than the EU average, but it
has increased by 3.9 pertage points over the last decade. The top 20% of Hungarian
households earn four times more than the bottom 20% of households in the income
distribution. These findings are supported by examining changes in quintile
distributions from 2010 to 2020. Inconteansfers in Hungary demonstrated a
regressive tendency, with the lower quintiles either losing their share of income or
seeing no improvement, while the top quintile had the most significant improvements

(Table 1).
Table 1.The main statistics in incomeequality in Hungary, 2020
Income
Giniindex | quantile
of share ratio
equalized | S80/S20 Share of national equivalized incomé®‘hy
disposablé for
incomé® | disposable
incomé
Country ° o First Seco_nd Third Fourth Eifth
g d quintile quintile quintile quintile quintile
I I N I 1N & &
S S o o o o o
Rl 3|18 3 3 S 2 S
8 ¥ 8 ¥ o — o — o — o - o —
S o) N o N o N o AN o N o
c c I o) QIYd|LIYJ||I| |9
] ®© o o [=)] [=)] (<))
e < c C c c c
© © & g g g g
(@) (@) (@) @) @)
EU-27 1302| 0 | 49|01|80| 0 |134| 0 |17.7/0.2|22.8| 0.1|38.1|-0.3
Hungary| 280 39 | 42| 08 | 88| -1.2 138 0 |17.8/-0.6|229| 0.2 |36.6| 2.4
SourcesEurostat (2022a); Eurostat (2022b); Eurostat (2022c)
Note: Online codes: (a) ilc_di12, (b) ilc_dil1, (c)ilc_di01
Regarding spatial income inequality,

trajectol of spatial income disparities in Hurrgan regions (NUTS) from 1988to

2012. The study revealed that the increase in income inequalities was notably more
pronounced in underdeveloped areas. Conversely, developed regions experienced a
more modest riseniincome inequalities, demonstrating their ability to attract new
investments and restructure their economiéda (2022) examined regional income

1 Equalized disposable income is determined by taking a household's overall income, which includes
earnings, after tax contributions, and other deductions, and thdmdiit by an equivalency scale.
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disparities in Hungary from 2010 to 2019, focusing on their correlation with
geographic trends in "realizecbmpetitiveness." The findings reveal significant

spatial variations in regional performance and residents' income levels during this
period, influenced by economic, spatial, and social factors. While some areas saw
reduced spatial disparities, income gapmong different regions widened.
Importantly, these changes also manifested in the spatial patterns of regional
competitiveness within di stricts. Zol t 8
geographic proximity in shaping income inequalities and dynawesng local

settlements in Hungary, highlighting the formation and evolution of income clubs as

a significant aspect of this phenomenon.

Network effects on inequality. Researchers who have examined network
effects in various fields often find that thesdeefs tend to exacerbate social
inequality. For example, in the context of health, Pampel et al. (2010) suggested that
individuals with higher socioeconomic status tend to adopt healthier behaviors and
form connections with others of similar status, sttieaging their social networks and
ultimately contributing to improved health outcomes and widening health disparities.
In education, Gamoran (2011) highlighted that school tracking, a form of induced
homophily, typically amplifies disparities in academichi@vement, thus
exacerlting educational inequalities.

According to DiMaggio and Garip (2012), network effects can potentially
worsen disparities among different groups in adopting beneficial practices. Their
financial or cultural resources should pogtivinfluence an individual's likelihood
of adopting a useful practice. Financial resources enhance a person's capability to
engage in the practice due to improved affordability, while cultural resources,
typically assessed through years of formal eduscatjay a role by elevating
awareness of new practices, enhancing comprehension of intricate innovations, or
facilitating more efficient utilization of these practices. Moreover, individuals' social
networks should comprise people who resemble them reggatdiits indicative of
their likelihood to adopt the new practice. This phenomenon is known as homophily,
where individuals tend to establish connections with those who share similar
socioeconomic and demographic characteristics. Homophily is observess acr
various contexts, including adult friendship networks, children's friendship networks,
and even marital choices (Bianconi et 2014; Rivera et al2010). Homophily can
arise due to structural factors or individual decisions, but in either case, @reate
conditions that lead to increased inequality when network effects are at play
(McPherson et al., 2001). This ubiquity of network effects on the Aewe can lead
to social segregation on a larger scale: groups with various socioecononsestatu
are segregated in social networks (Stadtfeld, 2018). If access to resources or
information passes across the network, this macate network structure might lead
to divergent economic pot22l).i als bet ween

Social network angeography. Social networks are closely intertwined with
geography, and this relationship has sig
al.,, 2021). For instance, where an individual lives, often indicated by their home
location, can strongly prediatsubstantial portion of their future economic prospects.
Namely, individuals living in certain neighborhoods or areas may have better access
to educational opportunities, job markets, and other economic resources that can
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positively impact their economioutcomes (Chetty et al2014). Interestingly,
economic disparities are not solely limited to comparisons between regions or
countries. Even within relatively small geographical units like cities and towns,
significant divergence in economic outcomes carobserved. Glaeser et al. (2009)
reviewed the economic causes of income inequality in metropolitan areas and found
that differences in both skill distribution and returns to skill play essential roles in
explaining income inequality variations across mmgeslfitan areas. This suggests that
disparities in economic welieing can be highly localized and not just a mdevel
phenomenon.

Furthermore, people build social relationships with others who are physically
close to them. This "local bias" indicatestipeople are more inclined to form ties
with neighbors, coworkers, or community members in the same geographical area.
Local relationships can impact many aspects of life, including job opportunities, social
support, and resource access (Sampson, 2088yr&phy primarily shapes economic
outcomes by influencing the composition of social networks. When social interactions
are constrained to a particular geographical region, it can limit personal and collective
advancement. This is because access to anaitge of resources, information, and
opportunities provided by socially distant connections is vital for progress. When
social networks are spatially bounded, people may miss out on valuable connections
and resources that could enhance their economichewih (Bailey et a).2018;
Eriksson Lengyel 2019).

In essence, geography plays a pivotal role in shaping economic inequality by
influencing the structure of social networks. Social ties formed within specific
geographic boundaries can either enhancenait Individuals' and communities'
access to opportunities, resources, and economic success.

3. Data and variables

This paper uses opaource geographic data (Open Street Map daa) townlevel
aggregate datappl i ed in the r ec(28l), which maudes by
population and socioeconomic information for 474 towns in Hungary. These towns
and cities comprise about 60% of Hungary's population. The capital city of Budapest
was excluded from the data due to its considerable disparities thith cties and
towns. Because 48 cities were not matched when the data was matched to the map,
this paper used 423 cities. T-th et al
in 2011 and 2016 to quantify income inequality based on total inc@strédtions
across HNSO income categories. This paper uses the town Gini index 2016
(G_(i,2016)) as a dependent variable.

According to Eurostatiungary's income disparity has been lower than the
EU-27 average for the past decade (theyd@r average i9.28), but increases in
regional disparities within the country have moderated it. Specifically, Hungary has
come closer to EU averages while moving further away from other marginalized parts
of its territory. The income inequalities in 426 towns and itienge from 0.42

(F¢zesgyarmat) to 0.65 (Tel ki) . The town

Balaton, certain towns near the western and southern borders, and those along

T.

(
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highway M6 have the highest income inequalities among Hungarian t&iguse
1). It is worth noting that inequality is low in towns in the east and north of the
country.

Figure 1. Town Gini Index 2@6 (Quintile and Cartogram map)
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Figure2adepicts box plotsofthe o wn s 6 Gi nii index in 20
descriptive statistics. In terms of inequality developments, there was a strong
correlation between inequality in 2011 and 2016 (Figur¢ Zhe overall level of
inequality in most towns increased somewhat, fromaerage Gini index of 0.476
in 2011 to an average of 0.485 in 2016. Between 2011 and 2016, inequality
increased in around 69% of total towns, remained unchanged in 12%, and declined
in 19% of towns; the highest increases and decreases in town Gini weredein
Zal akom8r (15%) and Bal at odnkomedispagitie 1 0 %) ,
have also been observed in higlsome and higfdensity towns, as indicated by the
town Gini coefficientds positive correla
density (Figure B.).
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Figure 2a. Box plot for the Figure 2b. Correlation and distribution of the variabl
town Gini index for 2011 ant
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Regarding spati al statistics, Mor ana
indicating that income inequality has a weak spatial autocorrelation. Focusing on
the towns where inequality is positively and sigty linked with its spatially
lagged counterparts (the first or Higtigh quadrant of Moran scatter plot), spatial
autocorrelation has increased (Morands |
but unselected observations indicate no spatialcautelation (a value 0f0.052).
This result would imply the presence of spatial heterogeneity in the strength of the
spatial autocorrelation, as the subset chosen exhibits a significantly different degree
of dependency than its complement or the wholaskt(Figure 3.

The local indices for spatial analysis (LISA) show that 113 of 426 towns
have a significant local spatial association. Based on the position of the value and
its spati al lag in the Moran scaeter pl
significant places with an indicator of the type of spatial relationship. Among the
113 towns, 38 are in highigh clusters, 44 are in loyow clusters, 17 are in low
high clusters, and 14 are in higghw clusters (Figure 4. Looking at the
relationshipbetween the Morgan scatter plot and the cluster map, are 81 towns
selected in the Higidigh quadrant of the Moran scatter plot, of which 38 are
significant on the cluster map (see AnrBx



Explaining income inequality by the relationséip 217

Figure 3. Moran scatter plot in the town Gini index 2016 (faogson a subset,
including 81 towns)*
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Figure 4.LISA Significance and cluster maps
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Note: *The one on the left (in red) is for the selected observations, while the one on the
right is far the complement, often known as unselected observations (in black)

Another important variable in this paper is social network fragmentation
within a town. T-th et al. (2021) wused d:
iWiW, to describe social netwkrstructure within towns. The iWiW (International
Who Is Who) network was founded in 2002 and quickly became Hungary's most
popular online social network. At its peak in 2010, it was one of the most popular
national websites, reaching about 40% of the touny ' s popul ati on (
2021). The site was permanently shut down in 2014 due to heavy competition from
Facebook. It is now being utilized as a lasgale dataset, including location (self
reported), birthday, gender, date of registration andltagh, the ID of friends,



218 Byambasuren Dorjnyambuu

and ID of inviters, to research the social interactions of the Hungarian people.
Regarding population representativity, the iWiW was accessible to those aged 14
and above, potentially reaching 8.2 million people in Hungary. Bly 2013,
roughly 33% of Hungarians aged 14 and older were members of this network.
When compared to nationally representative internet usage surveys conducted in
2013, approximately half of the adult online population was iWiW users. The age
distribution d iWiW users closely aligns with the estimated number of internet
users in Hungary up to age 60 but decreases significantly after age 70. The network
is well-represented among Hungary's economically active population
(Supplementary infora@&R2ilgn dadf th:- teh at
online social ties for ifperson social relationships. While this method
oversimplifies the complexities of social interactions, they argue that it is still the
most accurate data source available. It is importaracknowledge that data is
imperfect and comes with limitations, such as not having insights into the specifics
of these social connections, including their nature, strength, or how often people
communicate. Nevertheless, they believe that there is nersgit bias in the data

that would undermine the credibility of the analysis.

It is important to note potential geographical biases in representativeness,
as innovations like iWiW were notably influenced by age, education, and location
dynamics. Initially, it gained popularity among young, educated urban
demographics, and while later adoption included elderly individuals from rural
areas, it never matched the earlier rates. The overall iWiW user rate spans from 23%
in small villages to 42% in major citiesyith smaller settlements being over
represented by the elderly and those with lower educational levels. Nonetheless, the
relatively limited number of outlier settlements in this pattern strengttlibe
reliability of iWiW data.

When examining social netwofragmentation within atowrif - t h et al
(2021) onlylook at ties between iWiW users that live in the same town through the
Louvain algorithm, which detects communities. This approach divides the people in
the towni's network into groups by optimizing modularity metricO , which
compares the density of edges within groups to the density across groups. To
eliminate the dependence on the size and density of the network, they scaled it by
the maximum value d . Then, the fragmentation is

Ol 00— (1)

The fragmentation values in the data were created for the end of 2011. There

is a positive correlation (}=0.3) bet wee

fragmentation (Figure.h
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Figure 5.The correlation between town Gi2016 and social network fragmentation
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Lengyel and Jakobi (2016) found that the economic development of towns
influences the adoption of online social networks, including iWiW, with wealthier
towns having a higher share of iWiW users. As a result;ilmeme people may
be underrepreseadl on iWiW, thus skewing the statistical association between
soci al net work fragmentation and i ncome
hand, noted that those who do not use iWiW may be socially segregated from those
who do, implying that socialetwork fragmentation in poorer towns may be even
more pronounced than observed in iWiW, underestimating the correlation between
fragmentation and income inequality.

The table below describes all the variables used in this study and sample
average values.hese variables span from 2011 to 2016 based on data availability.
However, given the relatively consistent annual changes in most variables, it is
believed that having data spanning five years does not have a significant effect.
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Table 2.List of variables and sample average

Name of variables Sample
Notation Type Definition average
(n=426)
Dependent variable
. N .| Gini index calculated at the town level on
Inequality O Numeric equivalized household income 2016 0.485
Independent variables
Distance to border ‘0"Qi 0| Numeric 'tl;gredglrstance in kilometers from the neare 60.673
Town size "YQ&d ' Numeric| The townébés total an?789.7
. . N .| The population is divided by the size of th
Population density 0'Q¢ i | Numeric residential area. 2.031
Unemployment s i .| Unemployed people as a percentage of tl|
ratio Y€ Qa1 Numeric total labor force 0.063
Employment in the .
manufacturing 0an Numeric Number of persons employed in the 1,557.69
manufacturing sector
sector
Taxes on corporate income. It is used to
Business tax “Y& @ | Numeric | measure the level of economic efficiency | 560,469.8
a town.
L S .| Revenue capital owned by foreign firms ir
Foreign investment 0'0¢ 0| Numeric 2011, measured in 1,000 Hungarian Forir 9,367,646
Fragmentation O &°d Numeric %omal network fragmentation (see Equati 0.297
Age 0 "QQ | Numeric | The ratio of residents older than 60 years| 0.245
: v~ R .| The ratio of residents with high school
High school O '@ ¢ ¢ Numeric degrees or above 0.301
. s The income per capita in 2016 at the towr
Income per capita Ot @ level, measured in lthgarian Forint 999,005.1
Instruments
The entropy of ethnic distributiaa
Ethnic o~ s v .| estimated using ethnic group size
fragmentation O#t "Qq Numeric distribution. The indicator is high if the 0.126
town's ethnic groups are of similar size.
The entropy of religious distributias
Religious calculated using population distribution
f 9 . 'Y'Qa | Numeric | across confession groupghe indicatoris | 0.677
ragmentation . . A
high if the townods
similar sizes.
Coefficient of variance the 6thgrade
Education B math exan?. The indicator is high if there
h o ‘0'Q 6 w| Numeric | are significant discrepancies between 0.068
inequalities ) ; ;
primary schools in the town's commuter
zone.
User rate 'y Numeric _Thg fraction of the populatiorf @ town on 0.344
IWiwW
Sourceownconstruction based on the dataset

2 Data were gathered through the national 6th grade mathematical competence test in 2011.

of
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4. Results

The estimation strategyf this paper is twofold. First, | use the rgpatial simple
regression models to estimate the relationskipvben social network fragmentation

and income inequality. Second, | apply a spatial-stame least square (2SLS)
regression model to estimate how social segregation measures are associated with
income inequality through their relationship to social nekWagmentation.

The spatial weights need first be established before analyzing the spatial
dependency. Spatial weights are important in constructing spatial autocorrelation
statistics because they enable the generation of spatially explicit varialibsas
spatially lagged variables and spatially smoothed rates. Technically, the weights are a
square matrix that describes the neighbor structure between the observations. This
study uses a contiguity weight because the towns with high inequality tend to
agglomerate in certain areas ($¢gure 1.). Namely, the queen continuity with the
second order is applied since it is a little broader, defining neighbors as geographical
units with a shared edge or the same vertex.

Figure 6.Queen weights characterigtidConnectivity histogram, towns with 11
neighbors
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The result of OLS regression indicates the ten predictors explained 37.7% of
the variance in the town Gini index. Social network fragmentation, population density,
foreign investment, business taxes, and town size are positively and statistically
significantly related to income inequality in towns. Social network fragmentation, in
particular, has the greatest influence on income disparity; one unit increase in
fragmentation corresponds to a 0.164 unit increase in income inequality. Employment
in themanufacturing sector, on the other hand, has a negative and significant impact
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on income disparity in towns (Table.)4There is no multicollinearity (mean
VIF=2.09) between independent variables, and heteroskedastibitgt standard
errors are appliedtavoid the presence of heteroskedasticity. However, the normality
test confirms that the distribution of the residuals is significantly different from
normal gee test results from Anney.

Furthermore, Ramsey's regression specification error test (RESEZINng
powers of the fitted values of the Gini index reveals that the model includes omitted
variables, assuming an endogeneity problem in equatidfT éb)e 4).To reveal the
endogenous variable in the model, | manually performed the DWhihausnan
(DWH) test for the potential endogenous regressor, social network fragmentation

"Oi ). The test result (F (1,388) =4.37, p=0.037) leads to a rejection of the null
hypothesis that social network fragmentatid®i )" exogenous (see the test
performance fromTable A 1in the Annex2). Also, diagnostics Moran | of the
residuals (I= 7.336, p < 0.001) indicates that the OLS residuals are spatially
autocorrelated, meaning that the spatial relationship is identified in the error terms
(see Diagnostics for spatial dependence ff@hble A 2in the Annex2). Therefore, |
usethe spatial twestage least square regression model with spatial lag.

The spatial 2SLS estimation model:

O 7 WO Ol O 1 I@QeEif Oi'dé af 6QQ
FYeEQang 1 T@an 1 1 1T'Q0t 0l Yoo | T@Qi o
I I AT aet 3)

IVs for Frag:
O Q| 00 QOYQN|] 0QO6 @ YY U (4)

@ "0 in equation (3) is the spatial laggeerm of the dependent variabdnd

00 ¢ QRH ¢ Q'Q 6 imequation (4) are the social measures of segregation. The
spatial model generally expresses how the dependent vaBabitectly affects its
immediate neighbors. lather words, widening income inequality in one town will
directly impact towns nearby.

Before proceeding to model estimation, let us first determine whether these
variables are suitable instruments for social network fragmentai@in ¢). ey
assaimptions are that the instrumental variables (IVs) are correlated with social
network fragmentation"Oi &) But uncorrelated with residuals of equation (3). An
F-test of the first stage regression confirms that social segregation indicators are
strong instruments of social network fragmentatid@mable 3). Stock and Yogo
(2005) proposed the rule concerning the size of F statistics (with more than one
instrument) from the first stage regression to detect weak instruments. The Vs are
strong if the fiststage F statistic is more than 10. Thus, the relevant F statistic is
18.97, higher than 10, showing that | do not need to be concerned about weak
instruments.
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Table 3.Estimation of the first stage

Fragmentation
Ethnic fragmentation -0.017
(0.031)
Religious fragmentation 0.05*
(0.031)
Education -0.256**
(0.112)
User rate 0.229%**
(0.03)
Constant 0.204***
(0.023)
Observations 426
Adj R-squared 0.145
F statistic (4, 421) 18.97***
Standard errors are in parentheses
*** p<0.01, ** p<0. 05, * p<0.1

Source own computatiobased on the datasetDf t h et al . (202

The estimation results of nespatial and spatial 2SLS are presentefable
3. The social network fragmentation, instrumented byaeegregation indicators,
is positively and significantly associated with income inequality. Its magnitude has
increased dramatically in both 2SLS models compared to the OLS result. This
finding provides strong evidence for a link between social netfracknentation
and inequality. It also implies that social segregation measures significantly predict
social network outames associated with inequality.

Regarding control variables, only business tax is turned into a non
significant variable compared toghOLS result. Other relevant controls indicate
that highly populated towns, larger towns, and towns with significant foreign
investment have higher levels of inequality. In contrast, towns with higher
employment in the manufacturing sector have lower egtinequality. As a result,
indicators favoring agglomeration and income tend to increase inequality, whereas
ones favoring productivity tend to decrease inequality. This result can be explained
as an HAJonvKeurztneedt s curve imdhetawéeanm a heoul
income per capita and interpersonal income inequality. It suggested that inequality
would be minor within lowincome countries, rise as development progressed, and
narrowas growth's advantages spread.
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Table4. Estimation results afion-spatial and spatial models

OLS 2SLS Spatial
2SLS
Gini 2016 | Gini 2016 Gini 2016
WGini 2016 0.233**
(0.116)
Estimated Fragmentatith 0.164*** 0.594** 0.466***
(0.029) (0.241) (0.162)
Log (Pop. density) 0.048*** 0.045*** 0.044***
(0.00B) (0.007) (0.006)
High school 0.010 0.017 0.014
(0.012) (0.016) (0.014)
Age 0.005 -0.025 -0.019
(0.031) (0.037) (0.033)
Unemployment ratio -0.017 -0.014 -0.026
(0.047) (0.061) (0.056)
Log (Employment in manufacturing) -0.055*** -0.063*** -0.058**
(0.006) (0.008) (0.007)
Log (Foreign investment) 0.006** 0.011** 0.009**
(0.001) (0.005) (0.004)
Log (Business tax) 0.007*** 0.002 0.003
(0.002) (0.004) (0.003)
Log (Distance to the border) 0.001 0.001 0.002
(0.002) (0.002) (0.002)
Log (Townsize) 0.041%** 0.048*** 0.045***
0.005 (0.007) (0.006)
Constant 0.360*** 0.299*** 0.199***
(0.024) (0.045) (0.077)
Observations 426 426 426
Adj R-squared/Pseudo-8juared/Spatial 0.377 0.274 0.316
Pseudo Rsquared
F stat/ First stage-fest 26.73%* 18.97*** -
RESET 12.31%** - -
DWH test - 0.014 -
(p=0.906)
AnselinKelejian Test - 12.288*** 2.136
(p=0.144)
Robust standard errors are in parentheses; *** p<0.01, ** p<0.05, *
p<0.1
Source own construction based on the datasetof t h  @®21) al (2

Note @-The level of fragmentatiois used in the OLS regression

5. Conclusion

Using Hungarian towatevel data from the paper by- t h et
examines how social networks and social segregation measures interact and their
relationdip with income disparity. Hungary's income inequality has approached the

, thi$ study( 202 1)
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EU average nationally, but the disparity in cities and towns has widened. At the town
level, income disparities range from 0.418 to 0.645. The towns surrounding Budapest,
those along.ake Balaton, and certain towns along the country's western and southern
borders have higher income inequality. In contrast, places in the country's east and
north have lower inequality. In this paper, | have found that social network
fragmentation, as strumented by social segregation indicators, significantly impacts
income inequality at the town level. When there is ethnic fragmentation, religious
fragmentation, and educational inequality in a town, social networks tend to be more
fragmented. Therefore | i ke t he wurban indicators wuse
social segregation measures can also be significant predictors of social network
outcomes associated with inequality. This study supports the findings of previous
studies on the role of ethnigiaind identity (e.g. Fundamental Rights Ageryl14;
Omoeva et a]2018). Furthermore, a positive significant spatial lagged term suggests
that inequality in neighboring towns has a strong spillover effect.
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Annex-1: Morgan scatter plots
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Figure A8. High-Low Morgan scatter plot locations (99 observations selectt
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Annex-2: Test results
Non-spatial model(OLS regression): Test results

1. Heteroskedasticity tests
HO: Constant variance

Test df Value Prob
BreuschPagantest 10 97.770 <0.001
KoenkerBassett test 10 53.69 <0.001

The BreusckPegan test result rejects the null hypothesis of homoskedasticity in the
OLS regression. Thus, | used a robust heteroskedasticity standard error because
significant heteroskedasticity generates biased standard errors and invahdates t
resulting hypothesis tests.

2. Test on the normality of errors

HO: Residuals are normally distributed

Test df Value Prob
JarqueBera 2 66.159 <0.001

The JarquéBera test results show that the distribution of the residuals is significantly
different from normal.

3. Durbini Wu Hausman (DWH) test of endogendityplemented manually):

In the1% stage, the potential endogenous variabtagmentationwas estimated on
other explanatory variables in equation (2) and instrumental variables. Equation (2)
with an additional variabldRes(the error from the first stage equation for
Fragmentatio), isestimated in the second stage.

O [0l O & 1YQI -

Under the null hypothesiBragmentatioris exogenous. IRescouldbe observed, the
exogeneity test would be the test@©ff 1 The estimation results ifiable A 1

show that the coefficient of fragmentati

Fragmentatioris endogenous.



228 Byambasuren Dorjnyambuu

Table Al. Estimation results ahe DWH test

Variables Stagel | Stage2| | Ho: Fragmentation Residual =0
Fragmentation SOITG F(1,388)=4.37
Fragmentation AQT*+* Prob =0.0371
(.165)
Log (Pop.density) .016* .053***
(.009) (.005)
High school -.016 .01
(.022) (.012)
Age .055 -.007
(.046) (.03)
Unemployment ratio -.035 -.036
(.09) (.042)
Log (Employment in .011 -
manufacturing) .068*+*
(.009) (.006)
Log (Foreign -.013** .Q1***
investment)
(.005) (.003)
Log (Business tax) .01 1% .004
(.004) (.003)
Log (Distance to the -.002 .004*
border)
(.004) (.002)
Log (Town size) -.008 .05 1***
(.009) (.006)
Ethnic fragmentation -.043
(.032)
Religious -.031
fragmentation
(.033)
Education -.238**
(.108)
User rate -.002
(.038)
Fragmentation -.345**
residual
(.165)
Constant 178** .304x+*
(.053) (.031)
Observations 400 400
R-squared .331 478
Robust standard errors are in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source ownelaboration based on the datasetof t h et al . (2021)
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4. Diagnostics for spatial dependence
Table A2. Diagnostics for spadl dependence test for the OLS regression model

Test MI/DF Value Prob

Moran's | (error) 0.137 7.336 <0.001
Lagrange Multiplier (lag) 1 35.947 <0.001
Robust LM (lag) 1 1.394 0.2378
Lagrange Multiplier (error) 1 46.49 <0.001
Robust LM (error) 1 11.936 0.0006
Lagrange Multiplier (SARMA) 2 47.883 <0.001

Source:ownelaboration based on the datasefof t h et al . (2021)
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Gender labor market outcomes during the COVID19 pandemic:
Evidence ofshec e s si on i mcourtries Vi segr §

Wycliffe Obwori Alwago

The effects of the COWHD9 pandemic showed that women's employment declined
di sproport i on aroneling ecénbnastio caire thedterm "sheession." This

study examines the incidenard persistence of this phenomenon t h e etbhsneg r § d
using quarterly data on gender labor market outcomes from 20@2021Q4. The paper
demonstrates that theresgynificant crosscountryheterogeneity in the extent and severity of
shecession, with all the V4 countridemonstrating greater declines in women's employment
rates than in men's. Theézech Republic suffered a severe-sbssion compared to Hungary,
Pdand,and Slovakia. ThEOVID-19 shecessionsvere often shorlived, lasting an average

of one or two quarters, hence, it can be concluded that the V4 nations do not need to worry
about the hysteresis effect of unemployment rates. The panel fixed effiettsimows the
significance of the gender labor market outcomes on economic progress measured by per
capita GDP. Evidence demonstrates that women's labor market outcomes in the V4 countries
have a significant impact on per capita GDP, which explains tha@tdge of eliminating
gender disparities in the labor market

Keywords: Sheession, COVIEL9 pandend, Gender Labor market outcomes

1. Introduction

Recently, gender equality and women's empowerment, both in wealthy and
developing nations, have beenigkibecause dhe converging effects of the COWAD

19 pandemic, the global financial recession, and geopolitical warfare (201@).

To close the gender gaps, a wdillersified economy that generates worthwhile
employment opportunities, in particulaadustries like health and services, is needed
(Dang Nguyen 2021). However, the COVIR9 shock resulted in enormous
worldwide economic disruptions that had uneven economic ramifications on different
groups of people in the labor market, with marginalizedspns (women) being the
most severely affected (Chetty et 2D20; International Monetary Fund [IMF] 2021).

The economic effects of the COWI® outbreak contrast those of a regular economic
slump. Proponentsontend that the COVH29 pandemic had a sigicant impact on
industries with a significant female workforce, leading to a situation known as "She
Cession," in which women's labor market outcomes and potential significantly decline
in comparison to men's (Fabrizio et @D21 Alon et al, 2021 Albanesi Kim, 2021).
Contrarily, women in the United States saw lower unemployment rates than males
during the global recession and had fewer cyclical employment patterns than men.
Hence, the US experienced a "Meagssion" during the global 2008/9 finandigkis,

which had a significantly greater negative impact on men's employment than it did on
women's (Hoynes et aR012 Doepke Tertilt, 2016). Determining the nature, extent,
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and implications of gender labor market outcomes during the CQ¥IEpidemids,
thus, a research concern.

The assumption that the pandemic recession would be aésiseon" at the
start of the crisis was made by Alon et al. (2020), based on many reasons. First, it
rapidly became clear that the pandemic recession would havedtegt effects on
more contacintensive industries that are dominated by women, even as typical
recessions heavily harm sectors with a male predominance, including construction
and manufacturing (Mongey et aR021; Albanest Kim, 2021). Second, when
schools are closed, as they were due to lockdowns associated with CGTID
women typically shoulder a greater childcare responsibility (AdBrassl et aJ.
202Q FuchsS ¢ h ¢ n d e, PO2Q Rugsel &un .2020). Third, more women work
parttime and intempaary employment, which are more likely to be terminated
during a recession (Bah@umming 2020). Women weredisproportionately
affected by the associated job losses due to tpeddominance in service
occupations. In addition, childcare responsibilitind achool closuresaused many
women to quit the workforce. As a result, during the pandemic, both the supply and
demand of female employment in the labor market suffered, eliminating a
significant source of household welfg@&on et al, 2020).

Even thogh the COVID19 shock wasssociated with a high prevalence of
transitory shecessions, there is a great deal of coutrgountry heterogeneity in
policy interventions. Colombia experienced a severecsbsion, which was partially
caused by the disprogmnate number of women employed in the severely affected
informal economy (AlvarezPizzinelli, 2021 Garéa Rojas et al. 2020). In the
United States, the COVHR9 shecession resulted imwomen with young children
significantly exitingthe job market bexusethere werano other options for childcare
due to lockdowns (Fabrizio et a2021). The UK, in contrastlid notexperience a
severeshecession, probably because of better emplogntion policies as well as
other prewomen policies (AdamPrasslet al, 2020). In the UK, mothers initiated
furloughs more frequently than fathers didit among employees without children,
no such gender differences were revealed. Moreovayaa interruptions to the
workforce, the United Kingdorapecifically permited nurseries and early childcare
facilities to keep open (Pizzinellshibata 2023). In Hungary, Acheampong (2021)
analyzed gendered COVAD9 impacts on the Hungarian labor market, depicting only
the descriptive statistics of the gender gap. The studyaled that females were
adversely affected by the COVID® pandemic in terms of employment and
unemployment rates.

However, there are currently very few studies investigating the impact of the
pandemic on gender disparity in a mualtiuntry environment. §ing a crossountry
approach, Alon et al. (2021) discovered significant variations in the pandemic she
cessions across nations. They obsetiat the epidemic caused a sizable gender
discrepancy in the number of hours worked in Germany and the US.ilioadthey
detectedh significant gender disparity emerging in employment in the United States
but not in Germany. These discrepancies suggest that governmental interventions
(comprehensive furlough and shirhe employment programs in Germany) played
a significant role in supporting women's job retentifilowing the downturn.
Bluedorn et al. (2023) revealed a significant coutgrel heterogeneity, with around
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two-thirds in a sample of 38 economies showing greater decreases in female
employment ratesThe average duration of these genrsigecific COVID19 effects

was one or two quarters. Additionally, they demonstrated how the effects of COVID
19 on gender disparities in johsross industries are closely tied to $hesions.

The present analysis ohpdemier el at ed sBESmas 0 focuses o0
countries (the Czech Republic, Poland, Hungary, and Slovakia) classified as emerging
economies, contributing to the limited crassuntry analyses. Using cressuntry
gendered labor market indicators aerterly frequency, the novelty of the study lies
threefold. First, the period of analysis is extended from 2020 to 2021 to investigate
the incidence and persistence of COVID related Sheessions. A country is
classified as being in a Sleession in agiven quarter if the employment rate of
women in that quarter has fallen more than that of men relative to their respective base
year levels. Second, using the Panel fixed effect OLS model and incorporating global
financial recession and the COWI® pané&mic as dummies, the impact of gender
labor market outcomes on the economic performance of V4 countries is investigated.
Third, impulseresponse functions are constructed to analyze how V4 economic
growth reacted to either a reducing or increasing shodk@mender labor market
outcomes and vice versa. Followitigs introduction ofthe effects of the pandemic
on the labor market outcomes, this study aims to answeefallowing research
guestions:

1. What was the extent and implication of the COMI® shecessions in the
Visegr8d countries?

2. How did the decline in the gender labor market outcomes affect the
economic performance of the Visegrs 8

3. Are the | abor markets of the Visegr
effect?

d
§d

Therest of the paperonsists of 5 sections. | review the literature in Section
2 before discussing the shession concept and methodology in Section 3. | present
the estimation results in Section 4 and finally conclude in Section 5.

2. Literature Review

2.1. Theoretical Framwork

The idea of equal opportunity and the principle of social justice form the foundation
for the requirement for gender parity in the workplace. While social justice addresses
issues of the allocation of earningsd wealth, gender equality @mploymemn, and

the principle of equality of opportunity aboutdividuals being treated equally
(Burchardt 2006 United Nations2006). In connection, many theories of the labor
market explain the state of the labor market dynamics, notably for the suppression of
unemployment and the achievement of full employni®nbwdonr Vang 2005). The
neoclassical approach contends that full employment is typical and that labor markets
are inherently fair and efficient. Contrarily, the opponenhtghe radical and
institutiondists likened to Marxism, PosKeynesianism, Feminism, and the
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segmented labor market thedirycontend that the market structure is essentially
unjust, with unemployment serving as the norm (Acheamp2dfl; Grimshaw et
al., 2017).

Neoclassical proponent®ld that the point at whidabor supply and demand
intersectat a specific wage rate is considered to besthélibrium of labor markets.

The amount of labor demanded by employers at the equilibrium wage rate is equal to
the number of hours that peoglee willing to put in for that pay. Thus, the internal
mechanisms in the economy will naturally adjust labor demand and supply to full
employment and its natural rate of unemployment if the market deviatasthe
equilibrium condition (McConneBrue, 2008). Importantly, Say's Law forms the
basis for the markatlearing premise of the neoclassical perspective, which holds that
supply generates demand for itsgdayre Morris, 2006). In a similar vein, Muth's
(1961) rational expectations theory holds tlamployers and employees have
complete knowledge of the labor market, allowing them to foresee and adapt to future
economic outcomes, notably, adjustments to the demand and supply of labor.

Neoclassical labor market assessments are disregarded by seiicanted
labor market theory. The primary contention of the labwrket segmentation
hypothesis is that, as a result of prejudice and preconceptisasiety, some groups
of people are overrepresented in particular occupations and industsed on
personal traits like sex and race (Blackbu2009), hence, thielea that labor markets
are inherently fair is at odds with this viewpoifhhe segmented labor market divides
the labor marketnto two segments, thiyood" and "bad'jobs, being distinguished
on a qualitative level (Tilly2004). The secondary segment, which composes the bad
jobs, is characterized byccupations with low pay, substantial turnover, random
monitoring, and frequently horrific working environment as opposed tprihery
segmentthe good jobswhich arewell-paying with favorable working conditions.
Marginalized groups in the labor market including women more often occupy the
secondary segment (Eld&mith, 2010).

In connection with these theoretical underpinnings, economic dawentu
appear to have a variety of effects on the gefalmor market's dynamics. More
specifically, during the first year of the COWI® pandemic, many people
experienced involuntary unemployment and shift cutbacks that significantly impacted
their qualityof life (ILO, 2020). The COVIB19 pandemic had an unequal effect on
men and women globally and in different nations when it came to the labor market.
Based on ILO (2020), there was a historic global employment loss of 114 million jobs
in 2020 compared to0A9, however, in terms of relative employment losaesnen,
as well as young individuals, severely suffered ntbem men analder workers.
Contrary to what was predicted by neoclassical theory, desidadactors might be
linked to the negative effectsd the financial crisis on the labor markets, while both
demand and supply factors in the labor market were linked to the negative effects of
the COVID-19 pandemic on gender labor market outcomes

2.2. COVIB19 and the Labor Market

Many nations implementkrestrictions on individuals and enterprige$/arch 2020
to halt the spread of COVHDL9, going as far as closing all business operafibius
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et al, 2021, Feitelson et a]2022). Constraints on economic activity caused a slump,
which by historical stadards resulted in a sharp rise in unemployment (dée®m et
al., 2021). The COVIB19 economic downturn hit its worst point after two months,
with severe ramifications faheloss oflives andindividuals' livelihoodqGroshen
2020). Earlier recessiomiled up over time, with rising unemployment lasting for at
| east f i ve mo,02h) te(mR of thepohajreatest ecdnomies, the
US GDP shrank by 5 percent and 32 percent in the first and second qoia?@26,
respectively, hiking tl rate of unemployment from 3.5 percent to 14.7 percent, and
experiencing the loss of 22 million jobs (Grosh2®20). Similarly, in China, thiérst
guarter of 2020 saw a sharp decline in GDBP 6.8 percent, the highest
evercontraction since 199%Kazundu Hiroshi, 2020). Moreover, the COVIQ9
pandemic led to a drop in world trade, which aggravated the downturn in economies
dependent on the network of international trade (\dérabhees020).

The COVID-19 pandemic had different effects on differemtustries, which
were correlated with the severity of the restrictions put in pliltenovo et al.
2020). In the first few months of lockdown, there were significant interruptions in the
industries connected to the service sector, which is traditiofeatipledominated,
such as in transportation, hospitality, and tourism. The only exemptions were for
critical essential service provideasd nursing care, where the rate of employment
remained stable or just slightly decreased (Bartik £2@20). Homeonfinement was
one of the effects of the temporary shutdowns on households. This resulted in a sharp
plunge in consumptioaxpenditures (Jena et,@&021) as well as income and wealth
creation. This led to a rise in savings, which weakened aggregatadieBezause of
this, expenditure on durable goods decreased, which in turn caused entrepreneurs to
spend less on business investments (Meyer,e20#2 Stiglitz, 2021), lowering the
demand for labor. Regarding labor supply, people's capacity, and tesirerk
decreased as well because of the pandemic's danger to childcare sendgs®ol
closuregMontenovo et aJ.202).

The main issue about labor market equilibria was the protracted permanence
of increasedinemployment rates brought on by thekdawn, which could result in
a hysteresis effect (Stiglit2021). Because of the rapid and severe economic shock
brought on by the COVIEL9 pandemic, conventional macroeconomic instruments
were only partially effective in sustaining aggregate demandpplyeng enterprises
with liquidity (Chetty et al.2020).Individualsdid not believe in the success of the
implemented government stimulus initiatives because of the economy's instability,
and as a result, they did not react as anticipated (Coibion 803a0). Budgets for
state and municipal governments were put under strain during the recession because
of falling income and rising spending demands, hence, a considerable redluction
public service provisions, capital expenditures, and labets. Pulit expenditures
acted procyclically due to the inability to finance expenses by taking on more debt
coupled witha reduction in employment leve|Green Loualiche 2021).

Segmentation mechanisms on both the supply and demand sides of the labor
market occuibecause idoes notoperate perfectlyPissarides2000). Due to this,
there are discriminatory access possibilities and working conditions (H20E5).
The literature supportthe notion that some workforce groups are discriminated
against, as seen lycreased unemployment and lower salaries. Women, those with
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limited education, and skill levels (Belan et, 2010), young people and the elderly
(Golsch 2004), immigrants, and members of racial and ethnic minorities (Pereira
2012) are among those whaxperience discrimination. The rising rate of
unemployment predominantly impacted the listed demographics in the early months
of the COVID-19 pandemic (Montenovo et @022). The forced switch to patime
work, implemented to lessen the number of I&yaluring the crisis, had a greater
significant negative impact on them (Cowa&®20). Alarger fall in employment
among women attributéBis phenomenon to the feminization of labor in sectors most
affected by economic barricades. Also, parenting sehgmlchildren during the
pandemic contributed to women's withdrawal from the job market dnabén hours
worked (Groshen, 2020).

In the European Union, thegouth, particularly those with elementary or
secondary education, suffersdm financial hardshig Ga v r i |, 2022, whélea a |
in the US, lowincome people were disproportionately impacted by thses of
employmen{Chetty et al.2020). More thai35% of workers in the lowest quintile of
the income spectrum had experiendedhporary joblessness, vdijust 9% of
individuals in the highest quintile experienced the same (Cajner, 2020). In
contrast, higincome employeesndured temporamynemploymenthat lasted for a
few weeks, whereas lopay workers suffered far worse losses that prolonged fo
several months (Chetty et aR020). Employers started recruiting their former
workers again as early as 2020 once the infection rate was put under control. Since
nearly the whole economy was constrained,-tdfdemployees struggled to rapidly
find newemployment, and from the employer's standpoint, theresl employee did
not need to be rrained(Cajner et al.2020).

In fact, following the initial lockdown restrictions, there was a lot of
discussion about the economic impacts on the job marketooftdistancing
initiatives and a total lockdown. While some studies have concentrated on the rise
in unemployment (Coibion et al2020), others have assessed what proportion of
ordinary jobs can be performed without putting employeeakaitger of contcting
COVID-19 or working from home. Lockdowiactics decrease contagion and
mortality (with significant social and economic gains), but at the danger of a total
shutdown of the economyi with significant consequences on tlegonomic
expansion(Policy pioposals that enable a return to normal economic functioning
while protecting the most vulnerable were adopted to reduce this threat.) Other
studies examined the distribution effects and asserted that GO¥ tiadprobably
increased the income gapecause ti had greater detrimental effecten more
vulnerable groups and people who work in the gig econfhhgn et al, 2020
AdamsPrassl et a).2020).

2.3.LaborMarketof Vi segr 8d Count-19iSkesessiBref or e t he

The Visegr8d Grodp iwmayifsegnmndaeld ian t,bWh i n
2022). Integration was centered on the territories' proximitgresiderable degree

of bothcultural and historic cohesiveness, and shared customs. The survival of the

V4 group- Poland, Czechia, Slovakia, ahtlingary- was greatly aided by the

similar economic development levels, institutional commonalities, and economic
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systemsof the member countries (Miljkovjc2021, D my t +BieszkStolorz
2019 BieszkStolorz D my t r2020). Due to the adoption of institrtal reforms,
huge technological advancements, enhancements in the quality of human capital,
and fiscal consolidation policies, t he \
example of thesuccessful transition that increased their economic viabilityén t
internationalmarket (BalcerzakPietrzak 2016). The V4 economies' employment
structures are dominated by tbervice sector, howeveandustry jobs still account
for a sizable portion of total employment with agriculture accounting for a negligible
portion. By 2019, the employment structure in the Czech Republic was 37.25% for
industry, 60.09% for services, and 2.66% for agriculture. In Hungary, it was 32.09%
for industry, 63.19% for services, and 4.727% for agriculture. In Poland, it was
32.13% for indistry, 58.71% for services, and 9.15% for agriculture. In Slovakia, it
was 36.09% for industry, 62.12% for services, and 2.79% for agriculture
(Distribution of Employment by economic sector 2019).

The V4 group embarked on a phadenulti-year economic exgnsion after
a time of hikedunemployment ratesn the early 1990s brought on by the
revolutionary recessiofTvrdon, 2011). Once the V4 nations joined the EU in 2004,
favorable developments in the job markets accelerated. Foreign direct investment
(FDI), which improved earnings and generated jobs, boosted the labor markets in
V4. Czechia had a portion of employment in foremmtrolled firms 28.3%,
Hungary had a portion of 26%, Poland H&d9%, and Slovakia h&B.4% in 2018
(Distribution of Employment ¥ economic sector 2019). Economic emigration to
nations in Western Europe also hurt the labor supply in the V4 countries and,
consequently, the unemployment rate (LenRRmtes2 008) . The Vi segr §
have lower employment levelsx comparison toWesten Europe, which is
counterbalanced by relatively high average working hours and better human capital
(Sulich, 2016). However, with the declining trend in unemploymentjaber input
in the V4 nations is no longer lower than in Western Europe whenttentonber
of hours is taken into considerationK - n2pQ0s8).

Due to their open economies and membership in the EU, the V4 nations are
subject to labomarket change@mployment and unemployment rates). The extent
of openness is demonstrated by the GBRras of exports and imports, which in
2020 were respectively 71% and 64.2% in the Czech Republic, 79.5% and 77.8% in
Hungary, 56.2% and 49.4% in Poland, and 85.4% and 84.5% in Slovakia (World
Bank 2023). Poland participates significantly in global (Eupgly chains despite
having the relatively lowest GDP share of the trade balangei e | 2028s Theé
usage of flexible job options was one strategy for reducing unemployment (Mura et
al,, 2020). Employers benefit from natandard employment arrangements since
they lower personnel costs and make it simpler to end a contract iressi@t
( Mi k o g 20p13. Erapkoyees' desire to work in rstandard forms (fixedlerm
employment, partime employment, and seéfimployment) depends on the state of
the market and the laws that are in effect; these laws affect the extent to which these
forms are used in various economies. When flexible work is their only source of
income, whether it began because of their initiative or the absence of traditional job
offers, employeespproach it uniquely (Blunde#t al, 2014). In response to the
financial crisis of 2008, temporaryemployment and pattme employment
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increased significantly in the Czech Republic and Slovakia-esaffloyment
decreased in Hungary, while pdithe employment and sefmployment increased
in Pol and202Zi el i &Es ki

To provide liquidity to businessesnaé safeguard workers during the
epidemic, the V4 nations actively pursued fiscal and monetary strategiiesing
interest rates). Jobs were subsidized, social security premiums were eliminated or
lowered, temporary changes were made to the income tesx &awd subsidies for
rent, | oans, and guarantees were given t
2022). The Czech Republic provided the most assistance to enterprises in terms of
GDP, followed by Hungary, Poland, and Slovakia. When directreturrable
subsidies were used, Poland saw the highest proportion of entrepregesars'
(Czech et al. 2020). Hungary, in particular, devised a fipeint economic
protection strategy to lessen the possible negative effects of the lockdown
restrictions on labomarket outcomes: the first stage in the state's interventions was
to take over a share of the wages paid by businesselsatidab resort to reducing
hours of workowing to the pandemic. The government also invested HUF 450
billion (EUR 1.23 billion) to ceate jobs. Giving economic stimulus to pandehitc
sectors like tourism and hospitality was the third intervention. The fourth step was
to make HUF 2,000 billion worth of discounted, treasury direct loans to Hungarian
firms, while the fifth plan, namedeé "Family and Pensioner Protection Program,"
was to progressively reinstate 13ttonth pensions (The Hungarian Government
2020). The goal of all these government initiatives in Hungary was to lessen the
negative effects that the COVID9 pandemic had othe country's job market
(Acheampong2021).

3. Methodology

From 2007 to 2021, quarterly OECD data were used to address the research
gquestions. The data usedr&ated to individuals aged between 15 and 64 years,
defined as the working population by OECLhe comparison of quarterly data
spanning the period 2019Q41 2021Q4 served as the starting point for the
examination of | abor market responses to
nations. The choice of the study perimdsto determine the trals in the labor
marketstwo yearsbefore the pandemic, and whether the COMMD pandemic

disturbed those patterns. The table below includes information on the
unemployment rate, employment levels, labor force participation, inflation, and

GDP since 2007Q1
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Table 1.Variables and Measurement

Variable Measurement Source
Employment, men Men, % of the working populatiof OECD database
aged 1564
Employment, Women, % of the working populatio] OECD database
women aged 1564
Unemployment, | Men, a percemige of the labor force | OECD database
men
Unemployment, | Women, a percentage of the lalj OECD database
women force
Gross Domestic | Gross domestic product US $,| OECD databas
Product current  prices, current PPPH
seasonally adjusted
Labor force Men, a percentage of individuals ag| OECD database
participation men | 15-64 (OECD estimate)
Labor force Women, a percentage of individug OECD database
participation, aged 1564 (OECD estimate)
women

Source:own congruction based on OECD database

| apply the ideaf shecession to enable an evaluation of the implications of
the COVID-19 pandemic on the extent agdowth in asymmetries in thiabor
market outcomesand evaluate changes in the pattesh employment and
unemployment using 2019 as the base yEequation 1 defines the percent changes
in the employment rates of men and women.

h

Y Gy L)

Where C- and C- represent the average rates of
employrment between women and men respectively in 2019 (a year before
pandemic). whileC: and’C: define the womerand men employment ratés a
certain quarter between 2020Q2021Q4.Equation 1denotes the change in She
cession gender inequalityhich shows the relative variations in employment rates
between women and men. A country is said to be iacelsion if the change in
employment gender disparitS"'flﬁ h is negative, implying that the
proportionate change in women employment is higher than that of men.

I construct the impulseesponse functions from an estimated Panel Vector
autoregression to evaluate the dynamic relationship between labor market outcomes
and macroeconomic indicators amgi from the COVID19pandemic effectThe
PVAR model order m is therefore described as follows:

T

AR B B 888 1 & e )

Where
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T p8 88888 & captures countrgpecific,

0 p8 88 8 &Yepresents the time (year)

o represents the vector of endogencargables p w'C

I g 88 & M8 g captures the coefficients to be estimated denoted as (k x
K) matrix, * vector of the idiosyncratic errors

The following process entails the PVAR model estimation procedure. Using
the Im, Pesaran, and Shin (2003) (IPS) or Levin, Lin, and Chu (LLC) approaches,
series stationarity is tested first. These tests examine the degree to which the series'
value in the current t period is influenced by its value in the preceding t period
expessed as AR (1) process.

AN A ©)

LLC operates under the premise that unit root coefficients are homogeneous
g ), while IPS operates under the assumption that unit root coefficients are
heterogeneous. Second, using the F test, ldvidld test, and Hausman test, it is
determined whether the pooled, random, or fixed effect model is appropriate for
estimation before PVAR estimation. Last, the impulse response functions (IRFs) are
estimated to ascertain how a shock to the GDP affects taltoomes for men and
women over time and vice versa. IRFs have the benefit of separatidgrtamic
behavior of one variable brought on by shock to another parameter in the system while
keeping the shock constghove- Zicching, 2006).

4. Results and Dscussion

A trend analysis of the employment and un
from 2007Q1 to 2019Q4 identified a gender gap in the labor market outcomes, with

on average more males employed than women in relation to unemployment rates,
beforethe COVID-19 epidemic. The discrepancy grew from 2020Q1 to 2021Q4 due

to the pandemic, which has beemtnuously widening over tim&ince2007Q1, all

of the V4 countries have seen men with higher employment levels than women, as
shown in Figures 1, and 3. With 64.1% of men's employment levels and 51% of
women's employment levels as a percentage of all employment levels in Hungary,
there is a significant gender pay differ
and women's work levels began toued in the second quarter of 2009, when men's
employment levels fell by 4.1% and women's employment rates rose by 3%. At the

same time period, Slovakia likewise had a sharp decline in male employment rates,
whereas Poland and the Czech Republic saw vedestaifferences in employment

between men and women. The global recession induced by the global financial crisis

of 2008/2009 and the European debt crisis resulted in a fall in men's employment

l evel s relative to womeno6s monsttatesetieanthe2 0 0 9 Q!
V4 nations also went through a "tdession" during the global recession, just like the

US. However, the labor market prospects bounced back from the shock starting in
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2014, with employment levels rising for both men and women but ni@imdaa
gender disparity in employment throughout the V4 countries.

Figure 1.Trends in employment levels in Hungary by gender
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Figure 2.Trends in employment lelgin the Czech Republic by gender
(2007Q12021Q4)
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Figure 3.Trends in employment levels in Poland by gender
(2007Q12021Q4)
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Figure 4.Trends in employment levels in Slovakia by gender
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In the Czech Republic, there was a significant gender disparity in
unemploymat, with a dramatic increase from 2009Q1 to 2010Q1. In Poland,

Slovakia, and the Czech Republic, women experienced greater unemployment rates
than males did, but the difference heldsedup by 2019Q1, shortly before the

COVID-19 pandemidPoland closed #gap in 2015Q4). Interestingly, the gender
gap in unemployment rates in Hungary closed down in 2008Q3 (7.8%), and
intriguingly, the unemployment rate for males increased relative to that for women

from 2008Q4 to 2014Q1, after which the pattern becamdceydbr both sexes.

Notably, even during the COVHR9 pandemic period, the gap between the jobless

rates for men and women had significantly closed. Figures 6, 7, and 8 below
demonstrate the trends in the unemployment rates in the V4 nations. The findings
offer the conclusion that during the period of the European debt crisis and the global
recession, when men's labor market outcomes were most negatively impacted by the
shocks, there was evidence of-he&@e s si on " i n al
effects were shorlived.

Figure 5.Trends in Unemployment levels in Hungary by gender

(2007Q12021Q4)
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Figure 6. Trends in Unemployment levels in the Czech Republic by gender
(2007Q12021Q4)
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Figure 7.Trends in Unemployment levels in Poland by gender
(2007Q12021Q4)
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Figure 8.Trends in Unemployment levels in Slovakia by gender
(2007Q12021Q4)
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The severity of the labor market inequities in the V4 economies has been
significantly impacted by the pandema&s shown by Table 2's quarterly trends in
employment and unemployment rates. The findings indicate that the pandemic had a
variety of effects on gender dispatrities in labor market outcomes, but it also temporarily
reverted the declining trend in unemplaymh rates that had been observed in all V4
countries before¢he COVID19 outbreak. Slovakia (1.3%), Hungary (0.9%), Czechia
(0.9%), and Poland (0.8%) saw the largest increases in the unemployment rate for men
compared to the fourth quarter of 2019 (Q4pv8kia (1.6%), Czechia (1.7%), Hungary
(1.7%), and Poland (0.3%) all had considerable increases in the unemployment rates for
women compared to the fourth quarter of 2019. We see that Slovakia had the highest rates
of unemployment for both sexes during gandemic, whereas Poland saw a return to
pre-pandemic unemployment levels in 2021Q4. Employment in Czechia had been rising
before the pandemic, but the COVID outbreak reversed the trend (a decrease in
employment) for both men and women until 2021Q4mwthe prepandemic levels were
restored. Comparable trends were observed in Slovakia, however there was a slower
decline there than in Czechia. Women's employment levels were restored in 202104,
while men's employment levels were restored in 2021Q3. Mewamen's employment
levels in Hungary and Poland reached theifgaredemic levels in 2020Q4 and 2020Q3,
respectively, and started to rise again.

Table 2.Trends in employment and unemployment ls\agtross gender in V4

countries
Czechia Hungary

Year Emp_ Emp_ Unemp_ Unemp_ Emp_ Emp_ Unemp_ | Unemp_

men women men women men women men women
201904 81.9 67.9 1.8 2.5 77.3 67.2 3.4 3.2
2020Q1 81.8 67.9 1.9 2.1 77.2 67.2 3.6 3.6
2020Q2 81.2 67.1 2.3 2.7 76.6 66.1 4.2 4.7
2020Q3 81.4 66.6 2.5 3.3 77.2 67 4.3 4.5
2020Q4 81.1 66.7 2.6 3.9 77.3 67.1 4.3 4.2
2021Q1 80.9 66.6 2.7 4.2 77.4 66.6 4.1 4.9
2021Q2 81.1 66.4 2.5 3.8 78 68.1 4 4.1
2021Q3 81.5 67.6 2.3 3.3 78 68.7 3.8 4.1
2021Q4 81.8 67.9 2 2.8 78.4 69.4 3.7 4

Poland Slovakia

Emp_ Emp_ Unemp_ Unemp_ Emp_ Emp_ Unemp_ | Unemp_

men women men women men women men women
201904 74.8 60.6 2.9 3.4 73.8 66.7 5.6 6.2
2020Q1 74.8 60.7 2.9 3.1 73.4 66.8 5.8 6.5
2020Q2 74.3 60.3 3.1 3.3 72.5 65.8 6.3 6.9
2020Q3 74.7 61 3.2 3.6 72.8 65.8 6.6 7.7
2020Q4 75.1 61.8 3.4 3.4 72.8 65.9 6.6 7.8
2021Q1 76.5 62.4 3.7 3.7 72.3 63.9 6.8 7.8
2021Q2 76.5 63.7 3.7 3.5 72.6 65.6 6.9 7.2
2021Q3 77 64.5 3.2 3.3 73.9 66.1 6.7 6.9
2021Q4 77.2 64.6 3.1 3.2 74.3 66.7 6.7 6.5

Source:own computatiorbased on OECD database

Note: Emp_meni employment rate, mernEmp_womeni employment rate, women
Unemp_meni unemployment rate, mgrunemp_women-unemployment rate, women
(expressed in percentage, Qedy)

Variations in the rate of economic productivity were the reason behind the
different changes in the unemployment rate and employment rate in V4 economies. The
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