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Abstrak: Perhatian para peneliti terhadap VUCA (volatilitas, ketidakpastian, kompleksitas, dan
ambiguitas) ekonomi telah meningkat dan menyebar luas terutama setelah pandemi COVID-19.
Kajian ini menggunakan analisis bibliometrik untuk membantu lebih memahami dan mengetahui arah
penelitian ke depan. Pemahaman ini diharapkan mampu memfasilitasi implementasi strategis dalam
membangun stabilitas ekonomi. Studi ini melibatkan 2.819 publikasi yang dikumpulkan dari database
Web of Science (WoS) antara tahun 1972-2023. Hasil kajian mendapati tiga kluster penting yang
fokus pada (1) ekonomi makro sebagai konsekuensi dari fluktuasi ekonomi, (2) ekonomi strategis
dalam menghadapi tantangan ekonomi dan (3) dampak kompleksitas ekonomi terhadap lingkungan.
Kesimpulan dari ketiga kluster adalah evolusi penelitian sebelumnya menunjukkan kepedulian yang
tinggi terhadap masalah lingkungan untuk keberlanjutan dan kompleksitas ekonomi. Inti eksplorasi
dari studi ini dapat digunakan untuk membantu mengidentifikasi kebijakan dan kolaborasi
internasional yang diperlukan untuk mengatasi VUCA ekonomi kedepannya.

Kata Kunci: volatilitas, ketidakpastian, kompleksitas, ambiguitas, bibliometrik

Abstract: Attention of researcher to the VUCA (volatility, uncertainty, complexity, and ambiguity)
economy studies has increased and become widespread especially after the COVID-19 pandemic.
This study uses bibliometric analysis to better understand and determine future research directions.
The understanding is expected to facilitate strategic implementation in building economic stability.
The study involved 2,819 publications collected from the Web of Science (WoS) database between
1972-2023. The results of the study found three important clusters that focus on (1) macroeconomics
as a consequence of economic fluctuations, (2) strategic economics in dealing with economic
challenges and (3) the impact of economic complexity on the environment. The conclusion from the
three clusters is the evolution of previous research showing high concern for environmental issues for
sustainability and economic complexity. The exploratory core of this study can be used to help
identify the policies and international collaboration needed to address economic VUCA in the future.
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INTRODUCTION

The acronym of VUCA is explained as a volatile, uncertain, complex and ambiguous
condition that describes the “multipolar new world order”. In Lawrence (2013), this situation
is described in a business environment that is chaotic, unstable and rapidly changing work
settings. Whereas in Johansen (2007), Johansen & Euchner (2013) and Sullivan (2012), this
situation describes the contemporary strategic, business, economic and physical environment.
The VUCA acronym has definitions that overlap and deviate from one another. According to
Taskan et al. (2022) and Hernandez-Santibanez & Mastrolia (2019), this difference is due to
the way of understanding changes in a state that has dynamic and constant characteristics. In
Billiones (2019), the characteristic of constant change is found in the VUCA construct which
is related to disruption trends, daily fluctuations, inherent to the volatile world and
unexpected occurrences. However, according to Warwick-Ching (2013) changes in the
VUCA economy there are conditions that can be utilized and bring benefits other than just
definitions and constructs.

Changes and differences related to the definition and application of VUCA in various
fields show the evolution that has occurred in scientific studies. According to McBurney &
Novak (2002), Glanzel (2003) and Zupic & Cater (2015), exploring the evolution of a study
provides insight into a scientific discipline, detects research gaps and describes collaborative
structures between academic institutions or countries. Boyack (2009), Guan et al. (2019) and
Benomar et al. (2022), analyzed the evolution of scientific studies using the bibliometric
method. For this work, bibliometric analysis can assist in identifying research gaps and
individuals active in collaborative networks. Therefore, this study aims to explore the
evolution of the study of the VUCA economy.

This study aims to analyze the evolution of the collected studies. Refer to Dabbagh
(2019) that to assess the evolution of a study based on bibliometrics at least answers four
objectives. First, assess the distribution of VUCA economics publications and citations over
the recent years. Second, identifying the research areas that have been mostly investigated in
VUCA economics based on the number of publications. Third, assessing the most influential
articles in VUCA economics according to the number of citations. Fourth, identify the most
popular publishing places that publish articles on VUCA economics. Finally, identify the
topmost funding agencies that support research on VUCA economics.

MATERIALS AND METHODS

The articles collected are sourced from the scientific database Web of Science
(hereinafter referred to as WoS). The decision to use this database was based on several
reasons, namely, WoS as the world’s leading scientific citation index, has a high quality and
influential research publication, covering more than 24.000 prestigious journals and provides
useful analytical features in search engines system. Then the keywords used in the search
engine are written in strings: TS=("vuca" OR "econom* Volatil*" OR "econom* uncertain*"
OR "econom* complex*" OR "econom* ambigu*"). The search string uses the truncation
technique where an asterisk (*) represents a number of letters at the end of a word. For
example econom* can include the words economic, economics, economy. Meanwhile,
volatile* represents the word volatile, volatility, volatilize, volatileness or uncertain*
represents the word uncertainty or uncertainly. Likewise, complex* represents the word
complexity or complexion and ambigu* represents the word ambiguity, ambiguous,
ambiguously or ambiguousness.
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To achieve the objective, the bibliometric analysis uses R version 4.2.2 software to
process the WoS database in May 2023 (accessed on 15 May 2023). Search is limited by title
with keywords related to VUCA economics using the string “VUCA” and any acronyms
starting with the string “econom*”. In addition, searching is limited by language (English)
and document types (article), therefore Table 1 shows that the database presents 2,819
scientific articles published in the period of 1972-2023. Although the use of the acronym of
VUCA is used in Johansen (2007), in scientific articles it was found entering 2009 in
Bodenhausen & Peery (2009). However, the issue of VUCA has been partially used since
more than 3 decades ago, for example, regarding economic uncertainty in Bucher & Reece
(1972), Taylor & North (1976), Inglehart & Rabier (1978) and economic complexes in
Shatalin (1978), Suits & Fisher (1985), etc.

Description Results

Main information of data

Timespan 1972-2023

Sources 1,437

Documents 2,819

Annual growth rate 10.16

Document average age 6.35

Average citation per doc 20.43

References 115,636
Document contents

Keywords plus (ID) 4,170

Author’s keywords 7,228
Authors

Authors 6,629

Authors of single-authored docs 655
Authors collaboration

Single-authored docs 718

Co-authors per doc 2.78

International co-authorships % 31.32

Table 1. Descriptive information on dataset

RESULT AND DISCUSSION

Related to the first objective, Figure 1 shows the increasing trends in publication
numbers. We found that there is a concurrent situation between the economic recession that is
happening in the world and increased studies on the VUCA economy. Referring to Kose et al.
(2021), there were four global recessions that occurred in the world after World War I,
namely in 1975, 1982, 1991 and 2009. Meanwhile, in the IMF (2022), Lund et al. (2018),
economic crises are grouped in every decade. Before 1990, Figure 1 shows publications on
the VUCA economy of no more than 2 articles per year until the 1990-1999 decade, studies
increased more than 6 times or an average of 7 articles per year. This increase coincided with
the economic boom experienced by the USA which led to an economic expansion after the
recession in March 1991. Then in the following decade, the increase in the number of articles
during 2000-2009 occurred after the economic depression in the early 2000s including the
great recession (2007-2009) where the increase in the number of articles reached an average
of 18 studies each year. Then in the last decade (2010-2019), many events occurred that
affected the economy, stock market and interest rates which coincided with an increase in the
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number of articles to an average of 113 articles per year. And this number continues to
increase sharply along with the crisis caused by "total lockdown" throughout the world in
2020 due to the Covid-19 pandemic, along with the tragedy in the last three years the number
of articles has increased to almost 304 articles a year.

Figure 1. Yearly publication trends

500.00 7.00

450.00
6.00

400.00

350.00 5.00

300.00

4.00
250.00

3.00

200.00

Number of Article
Mean Citation

150.00 l 200

100.00
1.00
50.00

0.00 == it - 0.00

e Number of Articles Mean Citation per year

In addition to the increase in the number of articles, the evolution of VUCA economic
studies was observed based on the number of article citations. Based on the article citations,
Figure 1 shows a fluctuating cycle, where the number of citations per year only occurs in
certain years. The highest annual article citations belong to articles published in 2016, which
coincided with the Chinese renminbi (RMB) joining in the special drawing right (SDR)
basket. Referring to Keddad & Sato (2022), Zhang et al. (2021), Zhao (2019), where this
event had an impact on changes in China's monetary structure in the Asian region and had a
global macroeconomic impact. Likewise, the highest citation belongs to articles published in
2000 that followed the financial crisis experienced by developed countries, especially the
European Union. Another case is the increase in the citation of the article in 2004 coincided
with the collapse of the subprime mortgage market which led to a credit crunch in the global
banking system and a precipitous drop in bank lending.
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Figure 2. Research area coverage of VUCA articles indexed by WoS
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For the second objective, Figure 2 shows the top 10 research areas in the VUCA
economy study. It should be noted that each article may cover more than one research area.
Business economics (1,273 articles) is the area with the most number of articles published. In
the last 5 years, the business economics area has dominated 45% annually, while other areas
have less than 12%. Areas that low articles published related to the VUCA economy are
mostly medical areas such as urology, rehabilitation, immunology, dermatology, surgery and
others. Even studies in the social and humanities area are only 1 study each year.

Figure 3. Most global cited documents
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In the aspect of the situation for the third objective, Figure 3 shows Baker et al. (2016)
and Bansal & Yaron (2004) are relevant studies in the business economic area based on the
most citations, where Mealy & Teytelooym (2022), Shahzad et al. (2022), Romero &
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Gramkow (2021) are the latest study in this area which focuses on the issue of economic
complexity. Besides that, in the environmental sciences ecology area, the study of Ricke et al.
(2018) is the study with the highest citation where estimates of the social cost of carbon
(SCC) are based on climate models, empirical climate-driven economic damage and socio-
economic projections. Meanwhile, Hidalgo & Hausmann (2009), Tacchella et al. (2012)
Dogan et al. (2021) have a relevant study in the science technology area.

Related to the most popular publication venue for VUCA economy paper as the fourth
objective. Figure 4 shows that popular publisher includes Elsevier (668 articles), Taylor &
Francis (341 articles), Springer Nature (289 articles), Wiley (250 articles). MDPI (147
articles), Emerald Group Publishing (137 articles) and Sage (122 articles). Based on
publication titles, Figure 5 shows that the highest publication titles include Sustainability 60
articles), Environmental Science and pollution research (41), applied economics (33),
Resources Policy (31 articles), PLOS One (28 articles), Finance research letters (22 articles)
and others published under 20 articles during the period 1972-2023.

Figure 4. Core sources Bradford’s Law
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Figure 5. Most relevant sources

usTAINABILTY °

ENVIRONMENTAL SCIENCE AND POLLUTION RESEARCH e

APPLIED ECONOMICS @
RESOURCES POLICY 9
PLOS ONE e

Sources

FINANCE RESEARCH LETTERS 122 ]

ENERGY ECONOMICS

RENEWABLE ENERGY

APPLIED ECONOMICS LETTERS

ECONOMICS LETTERS

N. of Documents

Finally, the topmost funding agencies that support research on VUCA economics as the
fifth objective. It should be noted that in one article it is possible to be funded by more than 1
funding agency. There are 3,405 funding agencies involved in financing studies on the
VUCA economy. Figure 6 shows that the funding agency that plays a large role in the study
of the VUCA economy is the National Natural Science Foundation of China Nsfc (4% of the
studies collected), three agencies with over 1% (UK Research Innovation Ukri, European
Commission and National Science Foundation Nsf, while other agencies are less than 1%. As
the top agency (National Natural Science Foundation of China Nsfc) has been established in
the 1980s, this agency has only financed studies in the VUCA economy since 2012 until now.
In addition, this agency is affiliated mostly with organizations in China, however, there are
also overseas organizations such as RLUK in the UK and Ireland, MIT in Cambridge and
several other organizations outside the country.

Figure 6. Most funding agencies
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CONCLUSION

Based on citations that exceed 1,000, the article that is widely referred to Baker et al.
(2016) regarding the new index of economic policy uncertainty (EPU) in America at the
micro and macro levels. The next article with the most citations is Bansal & Yaron (2004)
regarding economic uncertainty based on a consumption model related to long-run
predictable components and consumption volatility. Finally, Hidalgo & Hausmann (2009)
regarding the central role of economic growth and development in the complexity of a
country's economy through an analysis of bipartite trade networks. However, there were 599
articles out of 2,819 articles submitted that were not cited by other articles.

A significant increase especially since the combined challenge series (VUCA) by
Johansen (2007), we found that the VUCA studies either individually or combined reach the
maximum number in 2021 (469 articles) and 2022 (458 articles). Although in the last three
years, the issues of study have focused more on individual issues regarding economic
complexity and uncertainty. Despite the increase in the number of studies, the evolution is
shown in Figure 1 with an increasing trend with respect to the number of citations. This
increase confirms that the studies conducted discuss issues that continue to develop every
year so that the evolution related to the VUCA economy undergoes significant changes.
However, we found that the evolution of the study underwent changes based on the responses
to events that had affected the economic, monetary or financial sectors. So that studies that
discuss global events can be a source for subsequent articles which then cite them.
Observations made in this study grouped these events based on the decade frame, where in
every decade there is a global event that has an impact on the state of the economy. Based on
some of the observations presented in this study, it can provide guidelines for subsequent
studies based on the character of evolution in the study of the VUCA economy
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