“The Russia—Ukraine war and energy-market transformation: Bibliometric
mapping of macroeconomic stability, risk, investment, and policy”

AUTHORS

ARTICLE INFO

DOI
RELEASED ON

RECEIVED ON
ACCEPTED ON

LICENSE

JOURNAL
ISSN PRINT
ISSN ONLINE
PUBLISHER
FOUNDER

Tetiana Vasylieva
R

Martina MateaSova
Karina Taraniuk

R

Andreas Horsch

Tetiana Vasylieva, Martina MateaSova, Karina Taraniuk and Andreas Horsch

(2026). The Russia—Ukraine war and energy-market transformation: Bibliometric
mapping of macroeconomic stability, risk, investment, and policy. Problems and
Perspectives in Management, 24(3), 858—883. doi:10.21511/ppm.24(3).2026.52

http://dx.doi.org/10.21511/ppm.24(3).2026.52

Tuesday, 29 September 2026

Wednesday, 15 July 2026
Tuesday, 15 September 2026

[Eaer |
This work is licensed under a Creative Commons Attribution 4.0 International
License

"Problems and Perspectives in Management"

1727-7051

1810-5467

LLC “Consulting Publishing Company “Business Perspectives”

LLC “Consulting Publishing Company “Business Perspectives”

© The author(s) 2026. This publication is an open access article.

<//~[| BUSINESS
PERSPECTIVES

businessperspectives.org



®®

Problems and Perspectives in Management, Volume 24, Issue 3, 2026

w2 el

S ] i

BUSINESS PERSPECTIVES

LLC “CPC “Business Perspectives”
Hryhorii Skovoroda lane, 10,
Sumy, 40022, Ukraine

www.businessperspectives.org

Type of the article: Research Article

Received on: 15% of July, 2026
Accepted on: 15t of September, 2026
Published on: 29t of September, 2026

© Tetiana Vasylieva, Martina
Matedsova, Karina Taraniuk, Andreas
Horsch, 2026

Tetiana Vasylieva, Dr., Professor,
Research Associate, Faculty of
Business Administration, Chair

of Investment and Finance, TU
Bergakademie Freiberg, Germany;
Department of Financial Technologies
and Entrepreneurship, Sumy State
University, Ukraine. (Corresponding
author)

Martina Mateasovd, Ph.D. Ing.,
Assistant Professor, Accounting and
Auditing Department, Bratislava
University of Economics and Business,
Slovak Republic.

Karina Taraniuk, Ph.D., Associate
Professor, Oleg Balatsky Department
of Management, Sumy State University,
Ukraine; Bioeconomy Research
Institute, Agriculture Academy
Vytautas Magnus University, Lithuania.

Andreas Horsch, Dr., Professor,
Faculty of Business Administration,
Chair of Investment and Finance, TU
Bergakademie Freiberg, Germany.

This is an Open Access article,
distributed under the terms of the
Creative Commons Attribution 4.0
International license, which permits
unrestricted re-use, distribution, and
reproduction in any medium, provided
the original work is properly cited.

Contflict of interest statement:
Author(s) reported no conflict of interest

858

Tetiana Vasylieva (Germany, Ukraine), Martina Matea$ova (Slovak Republic),
Karina Taraniuk (Ukraine, Lithuania), Andreas Horsch (Germany)

THE RUSSIA-UKRAINE WAR

AND ENERGY-MARKET
TRANSFORMATION: BIBLIOMETRIC
MAPPING OF MACROECONOMIC
STABILITY, RISK, INVESTMENT,
AND POLICY

Abstract

The Russia-Ukraine war has fundamentally reshaped global and European energy
markets, intensifying concerns over energy security, macroeconomic stability, finan-
cial risk, investment priorities, and the coordination of public policy. This study maps

the development, performance, and intellectual structure of management- and gover-
nance-oriented research on energy-market transformation under the conditions cre-
ated by the war. The analysis covers 417 Scopus-indexed publications issued between

2014 and the first half of 2026 and applies descriptive bibliometric indicators using
Biblioshiny. The related literature expanded rapidly, recording an annual growth rate of
44.22%. In contrast, 403 publications, or 96.64% of the corpus, appeared between 2022

and the first half of 2026, showing a pronounced increase in scholarly output follow-
ing the full-scale invasion. The 2023 publication cohort achieved the strongest citation

performance, averaging 40.20 citations per document and 10.05 citations per docu-
ment per citable year, while the most cited paper accumulated 363 citations. China was

the leading first-author country, with 86 publications (20.62% of the corpus), while

international co-authorship accounted for 37.41% of all documents, indicating sub-
stantial cross-border scientific collaboration. The thematic results show a transition

from an earlier focus on investment, geopolitics, and energy security toward a broader
agenda encompassing Ukraine, energy policy, renewable energy, inflation, natural gas,
volatility, and market spillovers. Multiple correspondence analysis, using an eight-
cluster solution, revealed two dominant knowledge domains: the first two dimensions

accounted for 67.76% of total inertia and centered on geopolitical energy-market dis-
ruption and energy policy, transition, and sustainable development.

Keywords Russia-Ukraine war, energy transformation,
macroeconomic stability, geopolitical risk, energy
investment, energy policy, bibliometric analysis

JEL Classification F51, Q43, Q48, G32

INTRODUCTION

The Russia-Ukraine war has transformed energy security from a sec-
tor-specific concern into a central challenge of economic governance,
strategic management, and international policy coordination. The
International Energy Agency characterizes the invasion as a major
supply crisis that drove energy prices to record levels and placed ener-
gy security at the center of European political and managerial agendas
(IEA, 2025). The sharp contraction in Russian energy supplies placed
exceptional pressure on European energy markets, exposed the vul-
nerability created by concentrated import dependence, and acceler-
ated efforts to diversify suppliers, reduce demand, and expand renew-
able-energy capacity. According to the European Commission (n.d.),
the share of Russian pipeline gas and liquefied natural gas in EU gas
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imports declined from 45% in 2021 to 12% in 2025, while import volumes fell from 152 to 36 billion
cubic meters and Russian coal was removed from the EU energy mix. Nevertheless, continued imports
of Russian gas, oil, and nuclear fuel indicate that the restructuring of Europe’s energy relations remains
incomplete.

The consequences of the war extend well beyond energy supply, encompassing inflationary pressures,
fiscal strain, financial risks, infrastructure destruction, and substantial investment needs. IMF analyses
show that disruptions to European gas supplies associated with the war contributed to exceptionally
large energy price shocks, and that the pass-through of energy prices to headline inflation intensifies as
shocks become larger, with production networks and sectoral interdependencies shaping the transmis-
sion process (Alvarez & Kroen, 2025). In Ukraine, the latest joint assessment led by the World Bank es-
timates direct damage to the energy sector at USD 24.8 billion, associated economic losses at USD 88.2
billion, and recovery and reconstruction needs at USD 90.6 billion. Approximately 70% of the direct
damage occurred in the power subsector. The required response includes decentralized generation, re-
newable energy deployment, flexible capacity, protection of critical assets, regulatory reform, and stron-
ger mechanisms for private-sector participation (World Bank et al., 2026). At the EU level, the crisis has
also accelerated the reorientation of investment: renewable sources supplied 50% of EU electricity in
2024, investment in renewable generation exceeded investment in unabated fossil-fuel power by a ratio
of 35:1, and annual grid investment was expected to surpass USD 70 billion in 2025 (IEA, 2025).

These developments make a systematic assessment of the scientific literature particularly timely. The in-
teraction between geopolitical conflict, energy-market restructuring, macroeconomic stability, financial
contagion, investment priorities, and policy responses has produced a rapidly expanding yet conceptu-
ally fragmented body of research spanning energy economics, finance, public policy, risk management,
and sustainable development. Institutional evidence suggests that energy-market transformation can-
not be understood solely through changes in fuel prices or import volumes, as it also involves manage-
rial decisions concerning infrastructure resilience, capital allocation, crisis preparedness, affordability,
decarbonization, and cross-border coordination (IEA, 2025; European Commission, n.d.; World Bank
et al., 2026). Bibliometric and science-mapping analyses are therefore required to trace the evolution of
this research field since 2014, identify its most influential contributions and collaboration patterns, and
assess how effectively the literature integrates energy security with macroeconomic, financial, invest-
ment, and governance perspectives. Such an analysis can clarify the existing knowledge structure and
contribute to a more coherent research and policy agenda for managing energy systems amid prolonged
geopolitical instability. Accordingly, the study considers not only publications that explicitly refer to the
Russia-Ukraine war, but also research that captures its broader geopolitical and energy-market conse-
quences through concepts such as geopolitical risk, sanctions, supply disruption, energy dependence,
and market instability.

1. LITERATURE REVIEW

regions confirms that disruptions to energy mar-
kets can generate broader systemic instability

The Russia-Ukraine war has repositioned energy
security as a core component of macroeconomic
governance, international relations, and strategic
management. The weaponization of energy sup-
plies and the reconfiguration of European energy
dependence have demonstrated that energy mar-
kets can transmit geopolitical pressure through
prices, trade flows, inflation, and investment ex-
pectations (Cosmulese, 2026; Pan et al., 2023).
Comparable evidence from other conflict-prone
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through migration, fiscal pressure, and weakened
economic security (Kafoe & Foh, 2026; Khan et al.,
2023). In Europe, the war accelerated the transi-
tion from dependence on fossil fuels (especially
Russian) toward supply diversification and the de-
ployment of renewables. However, the scale and ef-
fectiveness of this adjustment vary across coun-
tries according to their initial import exposure
and institutional capacity (Vasylieva et al., 2025a).
The resulting transformation also affected trans-
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port behavior, as changes in fuel prices altered the
relative attractiveness of public transport across
EU member states (Alves & Marques da Costa,
2024). In parallel, trade disruption at “chokepoints”
(maritime) such as the Black Sea region intensified
geoeconomic vulnerability and revealed the close
connection between energy security, logistics, and
international commerce (Verschuur et al., 2025;
Nate et al., 2024).

A major strand of the literature examines how
geopolitical shocks propagate through commod-
ity, financial, and foreign-exchange markets. War-
related increases in energy prices generated sig-
nificant spillovers across sectors and countries,
affecting production costs, trade balances, and
macroeconomic stability (Cevik & Zhao, 2026;
Yagi & Managi, 2022). Commodity markets also
became an important channel for systemic risk,
with the war increasing connectedness among oil,
gas, metals, and other asset classes (Wang et al.,
2022; Gong et al., 2023; Abid et al., 2024). Intraday
evidence further shows that oil and European
equity markets reacted differently during the
COVID-19 and Russia-Ukraine crises, indicating
that the direction and intensity of spillovers de-
pend on prevailing market conditions (Alshater et
al., 2024). Broader studies of financial-market tur-
bulence likewise demonstrate that energy shocks
intensify the transmission of extreme volatility
and weaken diversification benefits during crisis
periods (Boubaker et al., 2023). In BRICS econo-
mies, oil-price shocks are closely associated with
exchange-rate and stock-market dynamics, while
market efficiency and volatility responses dif-
fer across countries and institutional structures
(Ahmed et al., 2025; Marathe et al., 2025). These
findings are complemented by evidence that geo-
political risk produces nonlinear spillovers across
sectors such as sustainable finance, energy assets,
precious metals, and FinTech, making risk man-
agement in these sectors seminal (Cevik & Zhao,
2026; Hakmi et al., 2026).

The financial consequences of energy-market
transformation extend beyond traditional fossil-
fuel assets, such as oil and gas company equities,
energy-sector corporate bonds, and fossil-fuel
commodity futures, to sustainability-linked as-
sets, including green bonds, clean-energy equi-
ties, and sustainable investment portfolios. Strong
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connectedness has also been identified among cli-
mate-risk indices, green financial assets, and re-
newable-energy markets, suggesting that sustain-
ability-oriented portfolios remain exposed to sys-
temic transmission channels (Lorente et al., 2023).
Green finance and traditional energy markets
exhibit asymmetric dependencies amid changing
market conditions, and geopolitical risk can influ-
ence both the direction and effectiveness of green
capital allocation (Wu et al., 2024; Zhang et al,,
2023). A broader review of green-bond research
similarly shows that global policy uncertainty af-
fects returns through risk repricing, liquidity
conditions, and investor expectations (Belghouthi
& Boubaker, 2026; Gyamerah & Asare, 2024).
These studies demonstrate that energy-market
transformation is inseparable from financial resil-
ience, portfolio management, and the institutional
architecture of risk sharing.

Another group of studies focuses on the structural
transition of energy systems and the managerial
challenges associated with decentralization, re-
newability, and grid resilience. The broader en-
ergy-transition literature emphasizes that decar-
bonization involves complex interactions among
technological change, economic growth, invest-
ment, labor markets, and public policy (Genc
& Kosempel, 2023; D’Arcangelo et al., 2022). In
Europe, the deployment of renewables has in-
creasingly been interpreted not only as a climate
instrument but also as a means of reducing geo-
political vulnerability and strengthening energy
security (Vasylieva et al., 2025a; Marhold, 2023).
Bibliometric evidence confirms that decentraliza-
tion and renewability are becoming increasingly
interconnected research themes, particularly in
relation to resilience, local generation, and insti-
tutional transformation (Belgibayeva et al., 2025;
Purwanto et al., 2025). Ukraine provides an es-
pecially important case because the rapid growth
of renewable electricity must be reconciled with
grid reliability across pre-full-scale-invasion, war-
time, and post-war conditions (Balahurovskaetal.,
2025; Kurbatova et al., 2024). The crisis has also in-
tensified attention to energy efliciency and house-
hold-level management technologies, including
home energy management systems that support
demand flexibility and consumer participation
(Jaeger-Erben et al., 2025; Gajdzik et al., 2024;
Gualandri & Kuzior, 2023). However, the expan-
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sion of renewable generation and decentralized
systems requires coordinated investment in net-
works, balancing capacity, digital infrastructure,
and regulatory reform rather than isolated tech-
nological deployment.

At the organizational and policy levels, energy
shocks shape corporate strategy, innovation, op-
erational continuity, and investment decisions.
Firms with high energy dependence are partic-
ularly vulnerable to geopolitical risk, although
green total factor productivity and decentralized
top-management networks can strengthen adap-
tive capacity (Gao et al., 2025). Modern industrial
technologies can also contribute to the security
of socioeconomic systems during war by improv-
ing efficiency, autonomy, and continuity of criti-
cal production processes (Melnyk et al., 2025).
Energy-price dynamics may even affect the adop-
tion of advanced technologies that contribute to
energy efficiency (Popp, 2002; Linn, 2008), as il-
lustrated today by artificial intelligence, by alter-
ing operating costs, investment incentives, and ex-
pected returns (Skare et al., 2025). At the societal
level, wartime resilience is supported by solidar-
ity-based economic arrangements, local coopera-
tion, and inclusive resource mobilization (Kuzior
et al.,, 2023). Macroeconomic recovery, however,
remains sensitive to inflation, fiscal constraints,
and external shocks, making coordinated gover-
nance essential for stabilization and reconstruc-
tion (Becker etal., 2025; Kuzior et al., 2024). Recent
evidence on electricity price shocks confirms that
the inflationary response varies across European
energy and renewable regimes and that this het-
erogeneity has direct implications for public gov-
ernance (Coutinho & Licchetta, 2025; Vasylieva et
al., 2025b; Vasylieva et al., 2025c¢).

The literature also highlights the institutional and
knowledge-governance dimensions of war-related
transformation. Modern Government Technology
(GovTech) can support transparent, secure, and
accountable public administration during war-
time and reconstruction, while bibliometric ap-
proaches help identify the institutional capabili-
ties required for digital governance under cri-
sis conditions (Lyeonov et al., 2026; Nose, 2023).
Previous research has shown the value of biblio-
metric analysis for structuring fragmented policy
fields, particularly in energy economics (Anas et
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al., 2025), and similar approaches have been ap-
plied to leadership, human capital, and financial
performance (Viet & Thanh, 2024).

Despite these advances, existing research remains
dispersed across energy economics, finance, man-
agement, public policy, security studies, and sus-
tainable development. The literature therefore
lacks an integrated mapping of how the Russia-
Ukraine war has reshaped the research agenda
linking energy-market transformation with mac-
roeconomic stability, financial risk, investment,
and policy. Consequently, a bibliometric and sci-
ence-mapping analysis is paramount for identify-
ing the field’s growth dynamics, influential contri-
butions, collaboration structure, thematic evolu-
tion, and conceptual foundations.

This study aims to systematize and map the de-
velopment and intellectual structure of research
on energy-market transformation associated with
the Russia-Ukraine war and its wider geopolitical
consequences, with particular attention to macro-
economic stability, financial risk, investment and
policy responses, from 2014 to the first half of 2026.

2. METHOD

2.1. Data source and search strategy

The bibliometric dataset was retrieved from
Scopus using a structured TITLE-ABS-KEY
search combining five conceptual blocks: (i) the
Russia-Ukraine war and related geopolitical dis-
ruptions; (ii) energy markets and energy secu-
rity; (iii) market transformation, policy respons-
es, and transmission mechanisms; (iv) macro-
economic, financial, regulatory, and investment
consequences; and (v) the geographical context
of Ukraine, Russia, and Europe. The complete
query is provided in Appendix A. Broad expres-
sions such as “Ukrainian crisis”, “geopolitical
risk”, “armed conflict”, “military conflict”, sanc-
tions and embargoes were retained to maximize
retrieval sensitivity, because relevant studies may
describe the consequences of the Russia-Ukraine
war without naming it explicitly. Their inclusion
was constrained by the remaining conceptual and
geographical blocks of the query and subsequently
checked through substantive relevance screening.
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The initial search returned 447 records. Restricting
the period to 2014-2026 reduced the sample to 443,
while limiting document types to articles, book
chapters, conference papers, and books resulted in
417 records: 371 articles, 24 book chapters, 19 con-
ference papers, and 3 books. The 2026 records cov-
ered only the first half of the year and were treat-
ed as an incomplete annual cohort. The selected
period captured the development of the literature
from the beginning of the Russia-Ukraine war in
2014 through the major geopolitical and energy-
market disruptions following Russia’s full-scale
invasion of Ukraine in February 2022.

The retained records were additionally screened for
substantive relevance using titles, abstracts, and
author keywords. Explicit use of the terms Russia—
Ukraine war, invasion, or conflict was not required;
relevance was determined by a substantive connec-
tion to geopolitical or energy-market developments
involving Russia, Ukraine, or Europe and at least one
focal dimension of the study. Peripheral or purely
technical publications without a meaningful market,
economic, financial, investment, or policy compo-
nent were excluded. The validated corpus remained
at 417 publications. The records were exported with
full bibliographic metadata and cited references and
subsequently analyzed in Biblioshiny.

2.2. Software environment
and bibliometric workflow

Bibliometric analyses were conducted in R ver-
sion 4.4.0, released on April 24, 2024, under the
name “Puppy Cup”, on the x86_64-w64-mingw32/
x64 platform. The Bibliometrix package was applied
through its Biblioshiny web interface. The analytical
workflow followed the comprehensive bibliometric
and science-mapping framework developed by Aria
and Cuccurullo (2017) and the practical Biblioshiny
procedures described by Aria and Cuccurullo (2026)
and Aria et al. (2026). The exact Bibliometrix pack-
age version should be reported separately as 5.4.1, be-
cause R 4.4.0 denotes the statistical-computing envi-
ronment rather than the package version.

The analysis combined descriptive performance
indicators with science-mapping techniques. This
integrated approach reflects the methodological
principle that research performance analysis and
the mapping of the intellectual structure should
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be considered jointly when examining the devel-
opment of a scientific field (Noyons et al., 1999).

2.3. Keyword preprocessing
and data cleaning

Authors’ keywords (DE) and Scopus Index Keywords
(stored by Bibliometrix in the ID field and labeled
“Keywords Plus” in Biblioshiny) were merged into
the All Keywords field used for all thematic analyses.
A custom exclusion list removed generic method-
ological and statistical terms, including regression
analysis, vector autoregression, machine learning,
panel data, and related expressions.

A custom thesaurus harmonized spelling variants,
singular/plural forms, and conceptually equiva-
lent terms. For example, variants of the Russian
Federation, the energy market, renewable energy,
geopolitical risk, investment, and the financial
market were consolidated, while different expres-
sions referring to the Russia-Ukraine war were
standardized as a single concept. Additional har-
monization covered terms such as exchange rate,
oil price, energy transition, GDP, carbon emis-
sions, decarbonization, spillover effects, and en-
ergy poverty. Stemming was not applied, and in-
dexed multi-word expressions remained intact.

For reproducibility, the complete custom exclu-
sion list and keyword thesaurus are provided
in Appendix A (Tables A1-A2). The merged All
Keywords field was applied consistently in the the-
matic map, thematic-evolution, and MCA analy-
ses to ensure comparability of results.

2.4. Descriptive bibliometric
and citation analysis

The descriptive analysis covered publication out-
put, document types, sources, annual growth, au-
thorship, collaboration, and citation performance
using standard Bibliometrix procedures (Aria &
Cuccurullo, 2017, 2026). Because the Biblioshiny
annual growth rate includes the incomplete 2026
cohort, an additional compound annual growth
rate was calculated for 2014-2025. Publication dy-
namics were also described using a second-order
polynomial fitted to 2021-2025; this model was
used only as a descriptive indicator and not for
forecasting or saturation assessment.
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Citation performance was assessed using mean to-
tal citations, citations per citable year, global and
local citations, and year-normalized indicators.
Author impact was evaluated using the h-, g-, and
m-indices, total citations, and publication counts,
with all measures interpreted as corpus-specific
rather than career-level indicators. Country out-
put was assigned using the first/corresponding au-
thor affiliation, while single- and multiple-coun-
try publications were distinguished according to
the presence of international co-authorship.

2.5.Trend-topic analysis

Trend-topic analysis was conducted using the
merged All Keywords field. Terms occurring at
least four times in the full corpus were eligible
for inclusion, and up to three of the most frequent
terms were displayed for each median year. For
each term, Biblioshiny summarizes the tempo-
ral distribution of its occurrences using the first
quartile (Q1), the median year, and the third quar-
tile (Q3). The bubble is positioned at the median
publication year, the horizontal line represents the
interquartile range (Q1-Q3), and the bubble size
is proportional to the term’s overall frequency in
the corpus. Accordingly, the analysis identifies
the temporal concentration of keyword use rather
than a statistical association between a term and a
specific year.

Because the 2026 records covered only the first
half of the year, terms located in 2026 were inter-
preted as being most strongly associated with the
latest observation period rather than as evidence
of confirmed long-term emergence. The analysis,
therefore, identified changes in recent thematic
prominence without making deterministic claims
about their persistence.

2.6.Thematic mapping

The overall thematic map was generated from a
keyword co-occurrence network based on the
merged All Keywords field. Up to 250 terms oc-
curring at least twice were retained. The analysis
used unigrams, no stemming, and the Louvain
community detection algorithm. The graphical
settings included a node-size scaling factor of 0.3,
a maximum of five labels per cluster, and a com-
munity-repulsion value of 0.5.

http://dx.doi.org/10.21511/ppm.24(3).2026.52
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The methodological design and interpretation of
the strategic diagram followed the approach of
Cobo etal. (2011). Themes were positioned accord-
ing to Callon centrality and Callon density (Callon
et al., 1991). Centrality measured the strength of a
thematic cluster’s relationships with other clusters
in the network, whereas density represented its
internal development and cohesion. On this ba-
sis, themes were classified as motor, basic, niche,
or emerging or declining. Because the lower-left
quadrant cannot, by itself, determine whether a
theme is emerging or losing importance, these
clusters were interpreted jointly with the themat-
ic-evolution analysis.

2.7.Thematic-evolution analysis

Thematic evolution was examined across three
event-based periods: 2014-2021, 2022-2025, and
the first half of 2026. These intervals were select-
ed to distinguish the pre-full-scale-invasion lit-
erature from the field’s subsequent expansion and
its latest configuration. Because the periods differ
substantially in both duration and corpus size,
particularly the 2014-2021 period, which contains
only 14 publications, the resulting thematic maps
are not interpreted as directly comparable mea-
sures of thematic diversity, cluster size, or matu-
rity. The pre-2022 map is therefore treated as a de-
scriptive baseline indicating the limited thematic
configuration visible in the small early corpus,
rather than as a stable representation of the field’s
intellectual structure.

For each strategic map, the analysis used the
merged All Keywords field, retained up to 250
terms, and applied an n-gram setting of one.
Stemming was not used, and thematic clusters
were identified through the Louvain algorithm.
The node-size scaling factor was set to 0.3, the
maximum number of labels per cluster to five, and
community repulsion to 0.5.

The thematic-evolution procedure was based on
the approach developed by Cobo et al. (2011), in
which links between clusters in consecutive peri-
ods represent thematic continuity through shared
keywords. The wider integration of thematic evo-
lution with performance and science-mapping
indicators followed the framework discussed by
Noyons et al. (1999). Because the three time slices
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differed substantially in duration and the number
of publications, changes in cluster number, size,
and apparent thematic diversity were interpreted
with caution.

2.8. Conceptual-structure analysis

The conceptual structure of the literature was ex-
amined using multiple correspondence analysis
(MCA) based on the merged All Keywords field.
MCA was used to assess the proximity among
keywords based on their co-occurrence patterns
across publications. The integration of perfor-
mance analysis and conceptual mapping was con-
sistent with the science-mapping principles estab-
lished by Noyons et al. (1999) and implemented
within the Bibliometrix framework developed by
Aria and Cuccurullo (2017, 2026).

Terms occurring fewer than 14 times were ex-
cluded, and stemming was not applied. The MCA
was initially specified with eight clusters (clust = 8;
k.max = 8) to provide a sufficiently differentiated
representation of the conceptual structure while
retaining interpretability of the resulting groups.
Because the number of clusters was analytically
specified rather than estimated by MCA, the ro-
bustness of the conceptual interpretation was fur-
ther assessed using alternative cluster solutions
and the automatic clustering option. The princi-
pal conceptual domains remained substantively
stable across these specifications.

2.9. Publication-growth modeling

Annual publication dynamics were additional-
ly evaluated through descriptive curve fitting. A
second-order polynomial trend was fitted to com-
plete annual observations for 2021-2025 to char-
acterize the acceleration and subsequent decelera-
tion of publication growth. The coefficient of de-
termination, also known as R-squared, was used
to evaluate descriptive model fit. The model was
not interpreted as causal or as a precise forecast of
future publication activity.

An exploratory publication life-cycle analysis was
also conducted using annual and cumulative pub-
lication counts for 2014-2025. The incomplete
2026 observation was excluded from model esti-
mation to avoid treating partial-year output as an
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observed annual decline. The fitted annual curve
was used to identify an indicative turning point,
while the cumulative curve illustrated progres-
sion toward the estimated asymptote. Because the
model was based on a short time series dominated
by the rapid post-2021 expansion, it was treated as
an exploratory approximation rather than defini-
tive evidence of long-term saturation.

3. RESULTS

3.1. Corpus characteristics
and annual publication dynamics

The bibliometric dataset comprised 417 docu-
ments published between 2014 and the first half
of 2026 across 228 sources, including journals,
books and conference proceedings (Table 1). The
literature showed a substantial annual growth
rate of 44.22% (the full period from 2014 to 2025
yields an approximate compound annual growth
rate of 52.40%), while the relatively low average
document age of 1.91 years indicates that the field
has expanded rapidly in recent years. The publi-
cations received an average of 15.39 citations per
document and collectively cited 21,506 referenc-
es. Their intellectual content was represented by
1,619 Keywords Plus and 1,343 author-defined
keywords. In general, 1,188 authors contributed to
the analyzed publications, of whom 63 produced
single-authored documents. The average number
of co-authors per document was 3.14, and interna-
tional co-authorship accounted for 37.41% of the
dataset, indicating a considerable level of cross-
country research collaboration. Regarding pub-
lication types, journal articles predominated, ac-
counting for 371 documents, followed by 24 book
chapters, 19 conference papers, and three books.

The annual publication dynamics show a highly
uneven pattern of development. Output remained
very limited between 2014 and 2018, with one
document per year; it increased modestly to three
documents annually during 2019-2021, then
rose sharply from 29 publications in 2022 to 93
in 2023, 97 in 2024, and 103 in 2025. A second-
order polynomial (y =-7.1429x?+169366x-903) fit-
ted to the complete 2021-2025 observations pro-
vides a strong descriptive fit (R* = 0.941). It indi-
cates that a moderation followed the exceptionally
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Problems and Perspectives in Management, Volume 24, Issue 3, 2026

Table 1. Main characteristics of the bibliometric dataset

Category

Indicator

Result

ETimespan

""2014—ﬁrst ha'If‘of 2026

228
417

Main information about the data

44.22 (52.4%)

1.91

15.39

Document types

: Conference papers

Note: Biblioshiny value includes an incomplete 2026 year. * when the 1st half of 2026 is excluded.

rapid increase in publication output after 2021, in
the growth rate. This pattern should be interpret-
ed descriptively rather than as evidence that the
field is approaching saturation, particularly given
the short time series and the substantial number
of publications already recorded in the first half
of 2026. The 81 documents published during the
first half of 2026 already represent approximately
78.6% of the total output recorded in 2025; con-
sequently, the lower 2026 value shown in Figure
1 reflects the incomplete observation period and
should not be interpreted as a confirmed decline
in publication activity.

120
100
80

60

Articles

40

20

3.2. Citation performance
and influential publications

Citation performance differed markedly across
publication cohorts, though the results for 2014-
2018 should be interpreted with caution, as each
annual value was based on a single document. As
shown in Table 2, the highest mean total citation
count was recorded in 2023, at 40.20 citations per
document, followed by the 2022 cohort at 30.55
and the 2014 cohort at 24.00. After adjustment for
the available citation window, the 2023 cohort also
recorded the highest mean annual citation rate, at

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

e Articles 2014-2021

e Articles 2021-2025

year
Articles 2025-1st half 2026

Figure 1. Annual scientific publication output, 20142026 (first half of 2026)
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10.05 citations per document per citable year, com-
pared with 6.11 for 2022 and 4.42 for 2024. However,
these means should not be interpreted as represent-
ing the citation performance of a typical publica-
tion, because they are influenced by a relatively small
number of exceptionally highly cited papers. Table
Bl of Appendix B shows that the high 2023 mean
was supported by eight publications with more than
100 global citations, led by Guan et al. (2023) with
363 citations and Lin et al. (2023) with 306, while the
2022 result was strongly influenced by Wang et al.
(2022) with 276 citations and Fang and Shao (2022)
with 236. Gajdzik et al. (2024) was the most often
cited publication in the 2024 cohort, receiving 237
citations and achieving the highest normalized cita-
tion score in the dataset, at 17.86. Table B2 comple-
ments this global perspective by identifying publica-
tions with at least five local citations and therefore
those most influential within the analyzed corpus.
Fang and Shao (2022) ranked first with 19 local ci-
tations, whereas Van de Graaf (2014) recorded the
highest local-to-global citation ratio (of 58.33%). The
lower citation averages for 2025 and the first half of
2026 primarily reflect their shorter exposure periods
and should not be interpreted as evidence of weaker
scholarly relevance.

Because the available Biblioshiny output provided
annual mean citation indicators rather than com-
plete distributional statistics, median citations, in-

terquartile ranges, and the proportion of uncited
documents could not be reported; consequently,
the annual citation results were interpreted to-
gether with the paper-level global and local cita-
tion rankings presented in Appendix B.

3.3. Author impact and international
collaboration

The authors listed in Table 3 achieved the high-
est h-index observed in the analyzed corpus, with
an h-index of 3. This means that each author had
at least three publications included in the datas-
et that had each received at least three global ci-
tations. The indicators refer only to publications
captured by the search strategy and should not be
interpreted as measures of the authors’ complete
career impact. Citation performance neverthe-
less differed considerably among authors with the
same h-index. Bouri recorded the highest total ci-
tation count, with 394 citations across four pub-
lications, followed by Wang Y., with 314 citations
across five publications, and Cifuentes-Faura, with
309 citations across three publications. Wang Y.
also achieved the highest g-index of 5, indicating
a greater concentration of citations among the au-
thor’s most highly cited publications. The highest
m-index, at 0.75, was recorded by authors whose
first publication in the analyzed corpus appeared
in 2023, reflecting the relatively rapid accumula-

Table 2. Annual citation performance of the analyzed publications, 2014-2026

Year MeanTCperArt N MeanTCperYear CitableYears

2016 9.00 1 0.82 11
Choy e Cose

2020 3 7

2021

02 2 s

2024 3
(I S S TR - N SRS . SR

2026 1

Note: MeanTCperArt denotes the mean cumulative number of global citations received per publication in each annual cohort;
N denotes the number of publications; MeanTCperYear denotes the mean cumulative citation count per publication divided
by the year-based citation window reported by Biblioshiny; and CitableYears is an integer approximation of citation exposure
rather than an exact measure of elapsed time. In particular, the value assigned to the 2026 cohort for one citable year does
not represent a complete 12-month period, as the dataset covers only the first half of 2026. Mean values may be influenced
by a small number of exceptionally highly cited publications; the principal global and local citation leaders are therefore re-
ported separately in Tables B1 and B2 in Appendix B. Citation counts were retrieved from Scopus on July 26, 2026, and may

change over time.
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Table 3. Authors with the highest citation impact in the analyzed corpus based on an h-index of 3

h-index

Author

g-index

PY_start

m-index TC NP

3 3 0.75

3

3

3
Solamard ; TN N N A S R T
WangC. 3 3 0TS0 B 2003
Wang Y. 3 5 : 0.60 : 314 : 5 2022

Note: The h-index represents the number h of an author’s publications included in the analyzed dataset that have each
received at least h global citations. The g-index gives greater weight to an author’s most highly cited publications, while the
m-index adjusts the h-index for the number of years since the author’s first publication in the analyzed corpus. TC denotes the
cumulative global citations received by the author’s publications included in the dataset; NP is the number of those publica-
tions; and PY_start is the year of the author’s first publication in the dataset. These indicators are corpus-based and do not
represent the authors’ complete publication and citation records. Local citation influence is reported separately in Table B2.

tion of citation impact during the observed period.
Overall, the results demonstrate that an identical
h-index may be accompanied by substantial dif-
ferences in publication volume and cumulative
citation performance.

China was the leading first-author country, ac-
counting for 86 publications (20.62% of the cor-
pus) and substantially exceeding all other coun-
tries (Table 4). Of these publications, 59 were sin-

gle-country papers and 27 involved international
collaboration, producing a multi-country publica-
tions (MCP) share of 31.40%. Germany and Poland
ranked jointly second, with 17 publications each,
although Germany recorded a higher international
co-authorship share than Poland (of 29.41% com-
pared to 17.65%). The United States contributed 16
publications, evenly divided between single- and
multiple-country papers, while India produced 15
publications, of which six involved international

Table 4. Publication output and collaboration patterns by corresponding/first-author country

Country Articles Articles (%) SCpP MCP MCP (%)
Poland BT ESo L3 LAes
United States e . L2000
France 8 e
Jarkiye B LALer

NViwikrioivioiwioipiNiOiNinioio:

9. .

Jdran = 9
Jkraine i S 5

ited 8 W6 .
Romania . il 1 L AA29
Australia = A ....80:00
Japan 2 2 LAooo
Portugal : 5 3 60.00

Note: Country attribution is based on the country of the first author’s affiliation, as recorded in the Bibliometrix CO/AU1_CO
field and presented in Biblioshiny under “Corresponding Author’s Countries”. Articles denotes the number of publications
assigned to each first-author country, while Articles (%) represents its share of the 417-document corpus. SCP denotes single-
country publications in which all listed affiliations originated from the same country. MCP denotes multiple-country publica-
tions involving at least one co-author affiliated with an institution in another country. MCP (%) is calculated as MCP divided
by the total number of publications attributed to the country in question. The indicators, therefore, describe collaboration
among publications assigned to each first-author country rather than the complete publication output of all countries repre-
sented among the co-authors. Only countries with at least five assigned publications are presented.
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collaboration. France combined a comparatively
substantial output of 13 publications with a high
MCP share of 61.54%. Among countries with
smaller publication counts, Australia, the United
Kingdom, and Ukraine had the highest MCP
shares at 80.00%, 75.00%, and 66.67%, respec-
tively. These percentages correspond to only four
of five Australian publications, six of eight United
Kingdom publications, and six of nine Ukrainian
publications. They should therefore be interpreted
as descriptive patterns rather than as stable esti-
mates of national propensity for collaboration. By
contrast, all nine publications attributed to Iran
were single-country papers. Overall, the findings
indicate a strong concentration of first-author out-
put in China, while several lower-output countries
exhibited comparatively high participation in in-
ternational co-authorship.

3.4.Trend topics and thematic
evolution

Figure 2 shows differences in the temporal con-
centration of frequently occurring terms in the
analyzed literature. Oil price, exchange rate, and
commerce have a median publication year of 2023,
indicating that the central part of their occurrence

Trend Topics
electric industry -
volatility -

emerging markets -

distribution is concentrated relatively early in the
post-2022 literature. Energy market, Ukraine,
and energy policy have a median publication year
of 2024, while geopolitical risk, energy transi-
tion, and alternative energy are centered on 2025.
Emerging markets, volatility, and the electric in-
dustry have the latest median publication year,
2026. These positions indicate the temporal center
of each term’s occurrence distribution rather than
the year in which a topic emerged or the strength
of its association with a particular year.

Because the 2026 dataset covers only the first half
of the year, all findings referring to 2026 should be
interpreted as provisional and may change when
complete annual data become available. Figure 3
indicates that the field is organized around several
central but unevenly developed thematic clusters.
The cluster comprising Ukraine, energy policy,
energy, energy crisis, and energy security is po-
sitioned within the basic-themes quadrant, dem-
onstrating high relevance to the overall research
domain but comparatively limited internal de-
velopment. The second basic cluster links invest-
ment, COVID-19, spillover effects, oil, and com-
merce, reflecting the continuing importance of
financial and market transmission mechanisms.

geopolitical risk - =)
energy transition - ®
Term frequency
alternative energy - @
£ ay @ 50
]
e — @ : -
ukraine - .
energy policy - @
commerce - @
exchangerate- @ %]
oil price - @
o o
2 &
= e
& &
Year

Note: Trend topics were generated from the All Keywords field. The minimum overall term frequency was four, and up to three
terms were displayed for each median year. Bubble position represents the median publication year of a term’s occurrences,
the horizontal line spans the first to the third quartile (Q1-Q3) of its temporal distribution, and bubble size represents overall

term frequency.

Figure 2. Evolution of trend topics in the analyzed literature, 2023-2026

868

http://dx.doi.org/10.21511/ppm.24(3).2026.52



Problems and Perspectives in Management, Volume 24, Issue 3, 2026

By contrast, the clusters centered on geopolitics,
geopolitical risks, renewable and alternative ener-
gy, energy markets, the Russia-Ukraine war, costs,
natural gas, and inflation appear as niche themes.
These clusters are relatively well developed in-
ternally but remain less strongly connected to
the wider conceptual structure. The absence of a
clearly established motor-theme cluster suggests
that the literature is still consolidating around
several competing research streams rather than
being driven by a single dominant, mature, and
highly central theme. Clusters in the lower-left
quadrant are described as emerging or declining
because a cross-sectional thematic map alone can-
not establish the direction of their development;
their temporal trajectory must be interpreted to-
gether with Figure 4 and the period-specific maps
in Appendix B.

Hereafter, Figure 4 reveals a substantial transfor-
mation of the thematic agenda over time. Within

russian federation
renewable energy
geopolitical risks
geopolitics
alternative energy

Niche Themes

energy market
russia-ukraine war
costs

o
o natural gas
o . .
g _ inflation
-2
Sa
[ I T il
58
o=
3
>
)
[a)]
Emerging or
Declining Themes

the small 2014-2021 corpus, the limited thematic
structure visible in the map was organized mainly
around investment, geopolitics, and energy securi-
ty. This early configuration should be regarded as a
descriptive baseline rather than directly compared
with the much larger post-2022 corpus for the-
matic diversity or cluster development. Following
2022, these initial strands expanded into five ma-
jor clusters centered on Ukraine, renewable energy,
the Russian Federation, investment, and the energy
market. By the first half of 2026, these themes had
diversified further into the energy transition, costs,
economics, crisis management, volatility, and the
electric industry, while Ukraine, renewable ener-
gy, and the energy market retained clear thematic
continuity. The period-specific maps in Appendix
B further show that renewable energy, alternative
energy, and sustainable development formed an
important motor theme in 2022-2025. In contrast,
the 2026 structure gives greater prominence to the
interconnected cluster of energy markets, geopo-

Motor Themes

investment
covid-19
spillover effects
oil
commerce

ukraine A
energy policy ej!
energy

energy crisis

energy security Basic Themes

Relevance degree
(Centrality)

Note: The thematic map was generated from a keyword co-occurrence network using the merged keyword field (All Key-
words), which combines authors’ keywords and Keywords Plus. The analysis retained up to 250 terms that occurred at least
twice and was based solely on unigrams. Stemming was not applied. The thematic clusters were identified using the Louvain
community-detection algorithm. The graphical parameters were set to a node-size scaling factor of 0.3, a maximum of five
labels per cluster and a community-repulsion value of 0.5. The horizontal axis represents Callon centrality, indicating the
degree of connection between a theme and the overall research field. In contrast, the vertical axis represents Callon density,
reflecting the internal development and cohesion of each thematic cluster.

Figure 3. Thematic structure of the analyzed literature based on centrality and density

http://dx.doi.org/10.21511/ppm.24(3).2026.52

869



Problems and Perspectives in Management, Volume 24, Issue 3, 2026

2014-2021 2022-2025 2026-2026

energy market,

ukraine

renewable energy

\
|

costs

renewable energy f

energy transition

ukraine|

russian federation

T Investment

economics

crisis management

volatility

energy market

electric industry

Note: Thematic evolution was analyzed across three time slices: 2014-2021 (n = 14), 2022-2025 (n = 322), and the first half of
2026 (n = 81). For each strategic map, the analysis used the merged keyword field (All Keywords), retained up to 250 terms and
was based on unigrams only. Stemming was not applied, and thematic clusters were identified using the Louvain community-
detection algorithm. The graphical parameters were set to a node-size scaling factor of 0.3, a maximum of five labels per
cluster and a community-repulsion value of 0.5. Connections between clusters indicate thematic continuity based on shared
terms across consecutive periods. Because the three time slices differ substantially in duration and document count, differ-
ences in the number, size and apparent development of thematic clusters should be interpreted with caution.

Figure 4. Thematic evolution of the research field across 2014-2021, 2022-2025,
and the first half of 2026

litical risks, investment, and spillover effects. At
the same time, Ukraine, energy policy, energy cri-
sis, and energy security remain highly central but
comparatively underdeveloped basic themes. As
the 2026 results cover only the first half of the year,
the latest thematic configuration should be treated
as provisional. At the same time, Ukraine, energy
policy, energy crisis, and energy security remain
highly central but comparatively underdeveloped
basic themes.

The period-specific thematic maps in Appendix B
provide a more detailed view of how the field’s in-
tellectual structure changed over time. Figure Bl
provides a descriptive view of the small 2014-2021
corpus, in which three broad thematic group-
ings are visible around energy security and the
Russian Federation, geopolitics, and investment.
Given the limited number of publications in this
period, these clusters should not be interpreted as
a stable or directly comparable pre-2022 thematic
structure. Figure B2 demonstrates substantial di-
versification during 2022-2025, when renewable
energy, alternative energy, fossil fuels, sustain-
able development, and carbon emissions became
prominent motor themes, while Ukraine, energy
policy, energy crisis, and energy security became
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highly central basic themes. At the same time, re-
search on the energy market, the Russia-Ukraine
war, natural gas, costs, and inflation occupied
an intermediate position. In contrast, the cluster
focused on the Russian Federation, geopolitical
risks and economic consequences remained com-
paratively peripheral. Figure B3, covering the first
half of 2026, indicates further thematic reorgani-
zation: the cluster linking energy markets, geopo-
litical risks, geopolitics, investment, and spillover
effects moved toward the motor-themes quadrant,
while costs, energy efficiency, inflation, Ukraine,
and energy policy also displayed high centrality.
In contrast, topics concerning renewable energy,
the Russia—Ukraine war, the Russian Federation,
and alternative energy shifted toward the basic-
themes quadrant, while themes related to crisis
management, energy prices, and electricity sup-
ply emerged as research directions or declined in
prominence.

3.5. Conceptual structure
of the literature

Figure 5 presents the conceptual structure of the
literature derived from multiple correspondence
analysis, with the first two dimensions account-
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ing for 67.76% of the total inertia (Dimension 1:
42.93%; Dimension 2: 24.83%). The largest central
cluster links energy markets, geopolitics, Ukraine,
the Russian Federation, natural gas, costs, carbon
emissions, investment, and price-related terms,
indicating that geopolitical disruption and its en-
ergy-market consequences constitute the princi-
pal conceptual core of the literature. The second
broad cluster combines energy policy, energy se-
curity, energy crisis, energy transition, renewable
energy, alternative energy, fossil fuels, economic
growth, and sustainable development, reflecting
policy and sustainability responses to geopoliti-
cal and energy shocks. Smaller clusters represent
more specialized research streams concerning
financial-market spillovers and risk manage-
ment, oil-market volatility, and COVID-19, and

Conceptual Structure Map - method: MCA
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relationships between oil prices and exchange
rates. The proximity of Russia-Ukraine war, geo-
political risks, and inflation identifies a connected
strand focused on the inflationary consequences
of geopolitical conflict. By contrast, the relatively
isolated positions of energy poverty and energy ef-
ficiency indicate that these concepts have weaker
co-occurrence relationships with the dominant
thematic clusters in the analyzed corpus.

The combined performance indicators show that
the literature emerged from a small, fragmented
research area into a rapidly expanding interna-
tional field after 2021. Only 14 of the 417 publi-
cations appeared during 2014-2021, whereas 403
documents, or 96.64% of the corpus, were pub-
lished between 2022 and the first half of 2026. This

Vers

T financial markets
spillover effects
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risk assess

sk manageme
commerce M k management

price dynamis
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.
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Note: The conceptual structure was examined using multiple
field (All Keywords), which combines authors’ keywords and

correspondence analysis (MCA) based on the merged keyword
Keywords Plus. Terms occurring fewer than 14 times were ex-

cluded, and stemming was not applied. The analysis specified eight conceptual clusters (clusters = 8; k.max = 8). Up to five
representative documents per cluster were selected for display, and the label-size parameter was set to 5. Although the n-
gram parameter was set to 1, the use of the pre-existing merged keyword field means that indexed multi-word expressions,
such as “energy security”, were retained as complete keyword units rather than divided into individual words. The first two

MCA dimensions accounted for 67.76% of the total inertia.

Figure 5. Conceptual structure of the research
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expansion was accompanied by substantial cita-
tion visibility, particularly for the 2022 and 2023
publication cohorts, although their mean citation
values were partly driven by a limited number of
exceptionally influential papers. Author-level im-
pact remained relatively dispersed, with the high-
est corpus-based h-index reaching only 3, while
country-level production was strongly concen-
trated in China, which accounted for 20.62% of
the corpus. At the same time, international co-au-
thorship accounted for 37.41% of all publications,
and several lower-output countries showed high
proportions of multiple-country publications, in-
dicating that the geographical concentration of re-
search output coexisted with extensive cross-bor-
der collaboration.

The thematic and conceptual analyses identify geo-
political disruption, energy-market instability, and
policy responses as the principal organizing di-
mensions of the field. The initial focus on invest-
ment, geopolitics, and energy security evolved af-
ter 2022 into a broader framework encompassing
Ukraine, the Russia—-Ukraine war, renewable en-
ergy, natural gas, inflation, energy prices, and mar-
ket spillovers. By the first half of 2026, the literature
showed greater differentiation into energy-market
risk, investment, crisis management, volatility, en-
ergy efficiency, and electricity-sector themes, while
Ukraine, energy policy, and energy security re-
mained central connecting concepts. The MCA re-
sults support this interpretation by distinguishing
a dominant geopolitical and energy-market cluster
from a second, broader cluster centered on energy
policy, transition, and sustainable development,
alongside smaller specialized streams on financial
risk, volatility spillovers, and exchange-rate trans-
mission. Overall, the results demonstrate that the
research field has expanded not only quantitatively
but also conceptually, moving from a limited geo-
political-energy agenda toward a multidimensional
structure integrating market, macroeconomic, fi-
nancial, security, and sustainability perspectives.

4. DISCUSSION

The sharp post-2021 expansion of the literature
indicates that the full-scale invasion coincided
with a major reorientation of scholarly attention
toward energy-market disruption and its wider
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economic consequences. Of the 417 publications
identified, 403, or 96.64%, appeared between 2022
and the first half of 2026, while the 2023 cohort
recorded the highest mean citation performance,
at 40.20 citations per document and 10.05 cita-
tions per document per citable year. This tempo-
ral concentration is consistent with empirical re-
search documenting substantial changes in ener-
gy supply relations, trade, investment, and public
governance following the invasion. Studies on the
weaponization of energy and European fossil-fuel
dependence similarly characterize the 2022 cri-
sis as a major geopolitical disruption rather than
a temporary price disturbance (Cosmulese, 2026;
Lee & Powell, 2025; Vasylieva et al., 2025a). In con-
trast, related research documents effects on Black
Sea trade and the resilience of socioeconomic sys-
tems under conflict conditions (Nate et al., 2024;
Melnyk et al., 2025). At the same time, the max-
imum corpus-based h-index of 3 suggests that
scholarly influence remains relatively dispersed.
China accounted for 20.62% of first-author pub-
lications, whereas international co-authorship
represented 37.41% of the corpus, indicating that
geographical concentration in research output co-
exists with substantial cross-border collaboration.

The thematic and conceptual results indicate that
energy, financial, and macroeconomic transmis-
sion mechanisms occupy a central position in the
mapped research structure. The growing visibility
of energy markets, inflation, natural gas, volatility,
and spillover effects is consistent with empirical
studies showing that war-related energy shocks
are associated with changes in commodity pric-
es, equity markets, exchange rates, and systemic
risk. In particular, the bibliometric prominence of
spillovers and volatility corresponds to evidence of
increased connectedness across energy and com-
modity markets during periods of stress (Wang et
al., 2022; Gong et al., 2023; Boubaker et al., 2023).
In comparison, other studies demonstrate that
relationships among oil, equities, and foreign-
exchange markets vary across crisis regimes and
institutional settings (Cui et al., 2025; Alshater et
al., 2024; Ahmed et al., 2025; Marathe et al., 2025).
The MCA structure, with the first two dimen-
sions accounting for 67.76% of total inertia, plac-
es geopolitics, Ukraine, Russia, natural gas, costs,
investment, and price dynamics within a major
conceptual domain. This bibliometric configura-
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tion is consistent with empirical evidence linking
energy-price shocks to heterogeneous inflation
responses across European countries and energy
regimes (Coutinho & Licchetta, 2025; Vasylieva et
al., 2025b; Vasylieva et al., 2025c). These substan-
tive relationships derive from the cited empirical
studies rather than from the bibliometric map-
ping itself.

The second major knowledge domain connects
energy policy, renewable energy, sustainable de-
velopment, and investment, showing that these
issues occupy an important position in the
post-2022 research agenda. The prominence of
renewable energy during 2022-2025 is consis-
tent with substantive empirical studies linking
renewable deployment to lower fossil-fuel depen-
dence and stronger energy resilience, although
these effects depend on infrastructure, gover-
nance, and national socioeconomic conditions
(Li et al., 2026; Vasylieva et al., 2025a). Similarly,
the growing visibility of decentralization, grid
reliability, and energy efficiency in the bibliomet-
ric structure corresponds to empirical research
on Ukraine’s electricity system, emphasizing the
importance of balancing capacity, infrastruc-
ture protection, and flexible network manage-
ment (Kurbatova et al., 2024; Belgibayeva et al.,
2025). At the organizational level, the bibliomet-
ric prominence of investment, risk management,
and crisis response is consistent with empiri-
cal evidence that corporate energy dependence,
green productivity, and management structures
are associated with firms’ responses to geopoliti-
cal shocks (Gao et al., 2025). The comparatively
isolated positions of energy poverty and energy
efficiency indicate that distributional and de-
mand-side issues remain less integrated into the
dominant research structure. Their substantive
importance is nevertheless demonstrated by em-
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pirical studies of household exposure to energy
price shocks and affordability pressures (Guan et
al., 2023; Jaeger-Erben et al., 2025).

The study is limited by its reliance on Scopus
as the sole bibliographic source, selected search
terms and document types for the corpus, and its
use of citation indicators that are affected by pub-
lication age and by a small number of highly cit-
ed papers. The first half of 2026 constitutes an in-
complete observation period; country attribution
is based on the first or corresponding author’s af-
filiation, and the thematic results may vary with
keyword cleaning, frequency thresholds, and
clustering parameters. Moreover, the publica-
tion life-cycle model is exploratory and should
not be interpreted as a precise forecast of future
research saturation. A further limitation is that
the thematic analyses were based on the merged
All Keywords field rather than Author Keywords
alone. Within the Biblioshiny workflow used in
this study, an equivalent Author-Keywords-only
specification could not be implemented consis-
tently across all thematic procedures; therefore,
sensitivity to keyword-field selection could not
be assessed directly. Future studies using script-
based Bibliometrix workflows could examine
this issue more systematically. Future studies
should also update the analysis after 2026, com-
pare Scopus with Web of Science and other data-
bases, apply full-text topic modeling and quali-
tative content analysis, and examine regional
or institutional differences in greater depth.
Further research could also connect bibliomet-
ric patterns with empirical indicators of energy
prices, investment, energy security, macroeco-
nomic stability, and policy effectiveness to deter-
mine whether shifts in the scientific agenda cor-
respond to measurable changes in management
practice and public policy.

CONCLUSION

This study aimed to trace the development, influence, and intellectual structure of management- and
governance-oriented research on energy-market transformation during the Russia-Ukraine war, with
particular attention to macroeconomic stability, financial risk, investment, and policy responses. The
analysis covered 417 Scopus-indexed publications published between 2014 and the first half of 2026
and applied descriptive bibliometric indicators, citation and collaboration analyses, trend-topic analy-
ses, thematic mapping and evolution, multiple correspondence analysis, and exploratory publication-
growth modeling using Bibliometrix and Biblioshiny.
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The corpus of 417 publications from 228 sources recorded a Biblioshiny annual growth rate of
44.22%, while the compound annual growth rate calculated for the complete 2014-2025 period
reached approximately 52.40%. Only 14 publications appeared during 2014-2021, whereas 403 doc-
uments, or 96.64% of the corpus, were published between 2022 and the first half of 2026, showing a
pronounced post-2021 expansion. The 2023 cohort achieved the highest mean citation performance,
with 40.20 citations per publication and 10.05 citations per publication per citable year, while the
most highly cited individual paper accumulated 363 citations. China was the leading first-author
country, with 86 publications (20.62% of the corpus), while international co-authorship accounted
for 37.41% of all publications. Under the eight-cluster specification, the MCA distinguished eight
conceptual groupings, with the first two dimensions accounting for 67.76% of the total inertia, re-
vealing two dominant knowledge domains centered on geopolitical energy-market disruption and
on energy policy, transition, and sustainable development.

The bibliometric results identify energy security, market resilience, investment, decarbonization,
financial risk, and affordability as closely interconnected areas of scholarly attention. They do not,
by themselves, establish the effectiveness of particular policies or corporate responses. However,
when interpreted alongside the substantive empirical literature reviewed in this study, the mapped
research agenda highlights the importance of coordinated approaches to energy diversification,
infrastructure resilience, investment planning, risk management, and affordability. These impli-
cations should therefore be understood as literature-informed policy considerations rather than
causal conclusions derived from the bibliometric analysis.
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APPENDIX A. Keyword preprocessing materials

Scopus search query

TITLE-ABS-KEY ( ( “Russia-Ukraine war” OR “Russia Ukraine war” OR “Russian-Ukrainian war”
OR “Russo-Ukrainian war” OR “Russian Ukrainian conflict” OR “Russia-Ukraine conflict” OR “war
in Ukraine” OR “Ukraine war” OR “Ukraine conflict” OR “Ukrainian crisis” OR “Russian invasion
of Ukraine” OR “Russian invasion” OR “full-scale invasion” OR “full scale invasion” OR “Russian ag-
gression” OR “military aggression” OR “Russia’s war” OR ( war W/3 Ukrain* ) OR ( Russia* W/3 ( war
OR invasion OR aggression OR conflict* ) ) OR ( armed W/2 conflict* ) OR ( military W/2 conflict* )
OR “war-related shock*” OR “conflict-induced shock*” OR ( geopolitical W/2 ( conflict* OR crisis OR
shock* OR tension* OR risk* OR disruption* ) ) OR sanction* OR embargo* ) AND ( “energy market*”
OR “energy sector*” OR “energy system*” OR “power system*” OR “energy industr*” OR “energy sup-
pl*” OR “energy demand” OR “energy secur*” OR “energy independen*” OR “energy resilien*” OR “en-
ergy dependenc*” OR “energy import*” OR “energy infrastructure” OR “critical energy infrastructure”
OR “power infrastructure” OR electricity OR “power market*” OR “electricity market*” OR “electricity
suppl*” OR “electricity price*” OR gas OR “natural gas” OR LNG OR oil OR petroleum OR coal OR
“fossil fuel*” OR “fossil energy” OR renewable* OR “renewable energy” OR “clean energy” OR “green
energy” OR “low-carbon energy” OR “energy transition” OR decarboni?ation OR “energy diversifica-
tion” OR “supply diversification” ) AND ( ( ( “energy market*” OR “energy sector*” OR “energy sys-
tem*” OR “power system*” OR “energy suppl*” OR “energy price*” OR “electricity price*” OR “energy
infrastructure” OR “energy import*” OR “energy dependenc*” ) W/5 ( transform* OR change* OR
disrupt* OR shock* OR crisis OR volatil* OR restructur* OR reconfigur* OR adjustment* OR transi-
tion* OR damage* OR destruction OR shortage* OR interruption* OR instability OR vulnerab* ) ) OR (
“energy polic*” W/5 ( change* OR reform* OR adjust* OR response* OR transition* OR transform* OR
intervention* OR measure* OR diversification OR securitisation OR adaptation OR resilience ) ) OR (
(‘energy OR electricity OR gas OR oil OR coal OR “fossil fuel*” ) W/5 ( transmission OR spillover* OR
contagion OR diffusion OR propagation OR “chain reaction*” OR “cross-sector*” OR “cross-country”
OR asymmetr* OR interdependen* OR nexus ) ) OR ( “energy crisis” OR “energy shock*” OR “ener-
gy supply shock*” OR “energy price shock*” OR “energy supply disruption*” OR “energy market dis-
ruption*” OR “energy market transformation*” OR “energy market restructuring” OR “energy market
volatil*” OR “energy shortage*” OR “electricity shortage*” OR “gas supply disruption*” OR “fossil fuel
disruption*” OR “energy infrastructure damage” OR “energy infrastructure destruction” OR “energy
infrastructure attack*” OR “energy weapon*” OR “weaponisation of energy” OR “weaponization of en-
ergy” ) OR (( government* OR regulator* OR authorit* OR polic* ) W/5 ( “energy crisis response*” OR
“energy support measure*” OR subsid* OR compensation OR “price cap*” OR “state aid” OR rationing
OR diversification OR “strategic reserve*”) ) ) AND ( ( “macroeconomic stability” OR “macroeconomic
instability” OR “macroeconomic resilience” OR “macroeconomic vulnerability” OR “macroeconomic
risk*” OR “macroeconomic effect*” OR “macroeconomic impact*” OR ( macroeconomic W/3 ( stability
OR instability OR resilience OR vulnerability OR risk* OR shock* OR adjustment* OR consequence* )
) OR “economic stability” OR “economic instability” OR “economic resilience” OR “economic vulner-
ability” OR “economic security” OR “price stability” OR inflation OR “energy inflation” OR “food infla-
tion” OR “cost-push inflation” OR “cost of living” OR “economic growth” OR GDP OR recession OR
stagnation OR unemployment OR “industrial output” OR “industrial production” OR productivity OR
“public debt” OR “government debt” OR “sovereign debt” OR “fiscal stability” OR “fiscal sustainability”
OR “fiscal risk*” OR “fiscal balance” OR “public finance” OR “budget deficit” OR “government expendi-
ture” OR “monetary stability” OR “monetary polic*” OR “interest rate*” OR “exchange rate*” OR “bal-
ance of payments” OR “current account” OR “trade balance” OR affordability OR “energy affordability”
OR “energy poverty” OR welfare ) OR ( “systemic financial risk*” OR “systemic risk*” OR “systemic
financial instability” OR “financial stability” OR “financial instability” OR “financial resilience” OR
“financial vulnerability” OR “financial risk*” OR “financial stress” OR “financial distress” OR “finan-

http://dx.doi.org/10.21511/ppm.24(3).2026.52 879



Problems and Perspectives in Management, Volume 24, Issue 3, 2026

cial shock*” OR “financial sector risk*” OR “banking stability” OR “banking instability” OR “banking
risk*” OR “bank risk*” OR “credit risk*” OR “default risk*” OR “liquidity risk*” OR “market risk*” OR
“sovereign risk*” OR “operational risk*” OR “climate-related financial risk*” OR “transition risk*” OR
“financial contagion” OR “risk contagion” OR “financial spillover*” OR “financial market volatil*” OR
“sectoral lending” OR “bank lending” OR “credit market*” OR “credit allocation” OR “credit structure”
OR “credit standard*” OR “lending standard*” OR “credit condition*” OR “non-performing loan*” OR
NPL OR “loan loss*” OR “financial regulation” OR “banking regulation” OR “prudential regulation”
OR “macroprudential regulation” OR “microprudential regulation” OR “regulatory polic*” OR “regula-
tory response*” OR “regulatory reform*” OR “financial supervision” OR “stress test*” OR “risk man-
agement strateg®” OR “financial risk management” OR “energy risk management” OR “enterprise risk
management” ) OR ( “investment prospect*” OR “investment outlook” OR “investment potential” OR
“investment opportunit*” OR “investment attractiveness” OR “investment climate” OR “investment
risk*” OR “investment priorit*” OR “investment strateg*” OR “investment model*” OR “investment
decision*” OR “energy investment*” OR “energy finance” OR “energy infrastructure investment*” OR
“infrastructure investment*” OR “infrastructure finance” OR “infrastructure reconstruction” OR “in-
frastructure recovery” OR “infrastructure resilience” OR “renewable energy investment*” OR “clean
energy investment*” OR “green investment*” OR “green finance” OR “transition finance” OR “climate
finance” OR “sustainable finance” OR “reconstruction finance” OR “recovery finance” OR “project fi-
nance” OR “capital investment*” OR “capital expenditure” OR CAPEX OR “capital flow*” OR “capital
formation” OR “foreign direct investment” OR FDI OR “private investment” OR “public investment”
OR “government investment” OR “institutional investment” OR “public-private partnership*” OR PPP
OR “blended finance” OR “energy project*” OR “energy financing” OR “stranded asset*” OR ( ( short-
term OR “short term” OR medium-term OR “medium term” OR long-term OR “long term” ) W/3 (
investment* OR priorit* OR strateg* OR infrastructure OR reconstruction OR recovery OR financing )
) OR ( ( post-war OR postwar OR reconstruction OR recovery OR rebuilding ) W/5 ( energy OR infra-
structure OR investment* OR finance OR financing ) ) ) ) AND ( Ukraine OR Ukrainian OR Russia* OR
“European Union” OR Europe* OR “EU member state*” OR “European countr*” OR “Eastern Europe”
OR “Central Europe” OR “Central and Eastern Europe” OR CEE OR Germany ) ) AND ( LIMIT-TO (
DOCTYPE, “ar” ) OR LIMIT-TO ( DOCTYPE, “ch” ) OR LIMIT-TO ( DOCTYPE, “cp” ) OR LIMIT-
TO (DOCTYPE, “bk”) ) AND PUBYEAR > 2013 AND PUBYEAR < 2027

Table Al. Custom exclusion list used for keyword preprocessing

Number of excluded Excluded keywords

keywords
i Economic analysis, tvp-var, vector autoregression, rolling-window var method, rolling window, article,
i regression analysis, uncertainty analysis, empirical analysis, machine learning, wavelet analysis, network
25 i analysis, panel data, parameter vectors, wavelet coherence, ‘current, auto-regressive, controlled study,
i covar, cost benefit analysis, frequency domain analysis, granger causality test, numerical model, model,
i models

Note: Terms were excluded because they represented generic methodological, statistical or indexing expressions rather than
substantive concepts relevant to the research domain. The expression ‘current is reproduced exactly as it appears in the sup-
plied exclusion file; if the actual Biblioshiny entry was current, | would change it accordingly before submission.

Table A2. Keyword thesaurus used for harmonisation

Harmonised term Variants merged under the term
Russian Federation : Russia; Russia Federation

exchange rate : exchange rates; currency exchange rate
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Harmonised term

Variants merged under the term

crude oil and exchange rate market

Russia—Ukraine war

Russian gas and oil import

onflict

energy

carbon market

energy supply

crude oil and exchange rate markets

crude oil;

Russia-Ukraine war; Russo-Ukrain

Ukrainian war; Russian invasion; war in Ukraine; Russian-Ukraine
war; Russian-Ukrainian conflict; Russian—Ukrainian war; Russian
invasion of Ukraine; RussiaUkraine war; the Russian-Ukrainian
i war; the war in Ukraine; Ukraine-Russia crises; Ukraine-Russia
i war; Russia-Ukraine conflict; Russia—Ukraine conflict; the Russia—

Ukraine conflict

energy supplies

Note: Duplicate mappings for geopolitical risk/geopolitical risks that appeared more than once in the original thesaurus file
were consolidated in Table A2 because they represent the same mapping and add no additional information. Capitalisation in

the table is used only for readability; preprocessing was based on the terms supplied in the thesaurus.

APPENDIX B

Table B1. Most cited papers and their citation performance by year of publication

Paper Total Citations TC per Year Normalized TC
Guan et al. (2023) 363 90.8 9.028885
3"06 7é.5
276 55.2
2"39 Sé.8
2"37 7é.0
2"36 4%2
2"21 Sé.Z
1"28 3é.O
1"20 36.0
1"15 2é.8
Fabra (2023) 1'63 25.8 2.561915

Note: Table B1 includes only papers that received more than 100 total citations. Total Citations represents the cumulative
number of citations received by a paper; TC per Year adjusts this value for the number of citable years; and Normalized TC
compares the paper’s citation impact with the average citation performance of all documents published in the same year.
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Table B2. Most lo

cally cited documents with at least five local citations

Paper

Fang and Shao (2022)

Van de Qraaf (2014)

Guan etal. (2023)

Wang et al. (2022)

Local Global . i Normalized Local |  Normalized
Citations Citations LC/GC Ratio (%) Citations . Global Citations
19 : ‘ : 12.52273 : 7.724605
R S R S
8.574468 9.028885
7908081 . 0338

Cui et a!‘.“(2023)

6

Lorente et al. (20233')‘

Sokhanvar and Bouri (2

Gong etmal. (2023)

022) I =R 9677419 - 59317 2313185
3957447 1015218

Yagi and"‘l\/lanagi (2'(‘)“22)

89

Umar et al. (2024)

4.06993

Development degree

Niche Themes Motor Themes

energy security
russian federation

(Density)
g
QL
0
4

invesiment

Emerging or !

1
Declining Themes : Basic Themes
1
!

Note: Local Citations
metric corpus. Global

Relevance degree
(Centrality)

denotes the number of times a paper was cited by other documents included in the analyzed biblio-
Citations represents the total number of citations the paper has received across all source databases.

The LC/GC Ratio is the proportion of global citations originating from documents within the analyzed corpus, expressed as a
percentage. Normalized Local Citations and Normalized Global Citations compare each citation count to the average citation
performance of documents published in the same year. Table B2 includes only papers with five or more local citations.
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Figure B1. Thematic map of the research field, 2014-2021
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Note: Thematic evolution was analyzed across three time slices: 2014-2021 (n = 14), 2022-2025 (n = 322), and the first half of
2026 (n = 81). For each strategic map, the analysis used the merged keyword field (All Keywords), retained up to 250 terms and
was based on unigrams only. Stemming was not applied, and thematic clusters were identified using the Louvain community-
detection algorithm. The graphical parameters were set to a node-size scaling factor of 0.3, a maximum of five labels per
cluster and a community-repulsion value of 0.5. Connections between clusters indicate thematic continuity based on shared
terms across consecutive periods. Because the three time slices differ substantially in duration and document count, differ-
ences in the number, size, and apparent development of thematic clusters should be interpreted with caution.

Figure B2. Thematic map of the research field, 2022-2025
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Note: Thematic evolution was analyzed across three time slices: 2014-2021 (n = 14), 2022-2025 (n = 322), and the first half of
2026 (n = 81). For each strategic map, the analysis used the merged keyword field (All Keywords), retained up to 250 terms and
was based on unigrams only. Stemming was not applied, and thematic clusters were identified using the Louvain community-
detection algorithm. The graphical parameters were set to a node-size scaling factor of 0.3, a maximum of five labels per
cluster and a community-repulsion value of 0.5. Connections between clusters indicate thematic continuity based on shared
terms across consecutive periods. Because the three time slices differ substantially in duration and document count, differ-
ences in the number, size, and apparent development of thematic clusters should be interpreted with caution.

Figure B3. Thematic map of the research field, first half of 2026
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