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ABSTRACT

Corporate social responsibility (hereinafter — CSR) is becoming an essential tool for sustainable development
and increasing business competitiveness in Central European countries. The purpose of the study is to
identify the most common socially responsible practices among companies in the Czech Republic, Poland
and Slovakia, and to examine differences in their involvement by industry, size and territorial coverage.
The methodological basis of the study includes a questionnaire survey of 300 companies (100 from each
country), conducted in 2023 as part of the Corporate Social Responsibility in Business Practice of the
Visegrad Region project. For statistical processing, correlation analysis methods (Pearson coefficients,
t-tests) and comparative analysis based on four criteria: country, industry, enterprise size, and regional
coverage. The results showed that 27% of Czech, 34% of Polish and 43% of Slovak companies strategically
plan CSR activities. The most common forms of social responsibility include applying business ethics (43%),
caring for employees beyond legal requirements (41%), staff training (36%), equal opportunities (36%), and
cooperation with local communities (34%). At the same time, the differences across countries, industries,
and sizes were statistically insignificant (p > 0.05). The analysis uncovered negligible differences in the
engagement of surveyed businesses in socially responsible activities across industries, sizes, and regions.
The suggestions for businesses emphasise a more strategic approach to socially responsible activities,
with a focus on delivering the greatest value to the greatest number of people.Keywords: Corporate Social

Responsibility, Social Pillar, Business Companies, Czechia, Poland, Slovakia
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AHHOTALUMA

KoprnopaTuBHaa coumanbHas OTBETCTBEHHOCTb (ganee — CSR) CTAaHOBUTCA Ba*KHEMLUMM MHCTPYMEHTOM
YCTOMYMBOrO Pa3BUTUA M MOBbILEHUA KOHKYPEHTOCNOCOOHOCTM Bu3Heca B cTpaHax LleHTpanbHol EBpo-
nbl. Llenb nccnepoBaHmA Hanpas/ieHa Ha BbiABAeHMe Hanbonee pacnpocTpPaHEHHbIX NPAKTUK COLMANbHOM
OTBETCTBEHHOCTU Ccpean KomnaHuin Yexmm, NMonblum 1 CNoBaKMK, @ TaKKe B aHaAN3E PA3ANYUIA UX y4acTUA
B TAaKMX MHMLMATMBAX B 3aBMCMMOCTM OT OTPAC/IM, pa3mepa U TEPPUTOPMAIbHOIO oxBaTa. MeTtogonormnye-
CKan 6asa nccneaoBaHWs BKAKOYAET aHKeTHbIN onpoc 300 komnaHuii (mo 100 M3 KaxkaoW cTpaHbl), NpoBe-
OEHHbIM B 2023 1. B pamKax npoekTa «KopnopaTtuBHas coumasibHaa OTBETCTBEHHOCTb B AE/10BOM NPaKTUKe
CTpaH Buwerpaackoro permoHa». Jaa cTaTUCTUYECKO 06paboTKM MCNO/Ib30BaIMCh METOAbI KOPPENaL M-
OHHOIO W CPaBHUTE/IbHOTO aHa/IM3a MO YETbIPEM KPUTEpPUAM: CTPaHa, OTPAC/b, Pa3mep NpeanpuaATuA 1
pernoHanbHbI 0XBaT. Pe3ynbTaTbl MOKa3a/im, YTO INLLb OKO/I0 TPETM KOMMaHWui B Yexuu, Monbwe n Chosa-
KWW OCYLLECTBAIAIOT CTpaTermyeckoe naaHMpoBaHue aeatenbHoctn B o6aactm KCO. Hanbonee pacnpoctpa-
HEHHbIMM GOPMAMM COLMANBbHOM OTBETCTBEHHOCTU ABAAIOTCA COO/MOAEHUE MPUHLMMOB AE/I0BOM 3TUKM,
3a60Ta 0 COTPYAHUKAX CBEPX YCTAaHOB/IEHHbIX 3aKOHOM TpeboBaHMM, 0byYeHne nepcoHasna, obecneyeHune
paBHbIX BO3MOXHOCTEM 1 COTPYAHUYECTBO C MECTHbIMM COObLLEeCTBAMM. PN STOM pPasNnUmnAa MeXAY CTpa-
HaMW, OTPACIAMM U pa3Mepamm NpPeanpUATUIn OKa3aancb CTaTUCTUYECKM He3HauuMbiMu (p>0.05). Mony-
YeHHble pe3y/bTaTbl CBUAETENbCTBYIOT O HECYLLECTBEHHbIX PA3/INYMAX B YPOBHE BOBIEYEHHOCTM KOMMAHWIA
B COLlMAaNbHO OTBETCTBEHHYIO AEeATE/IbHOCTb MO CTPaHaM, OTPACASAM U perMoHam. ABTOPbI MOAYEPKUBAIOT
HeobxoAMMOCTb bosiee cTpaTernyeckoro noaxoaa K peannsaummn KCO, opueHTUPOBAHHOIO HA AOCTUKEHME
Hanbonbllen 0bLEecTBEHHOM LLEHHOCTM U YCTOMUYMBOTO 3ddeKTa 418 MAaKCUMA/IbHOMO YMC/la 3aUHTEPECo-

BAaHHbIX CTOPOH.

K/TKOYEBbIE C/IOBA: KoprnopaTMBHanA coLmanbHas OTBETCTBEHHOCTb, SKOHOMMKA NpeanpuATUA, busHec,
CTpaTernyeckoe ynpasaeHue, coumanbHana coctasnamowan, Yexumsa, NMonvwa, CnoBakua
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INTRODUCTION

Any business activity of any business company
has some impact on the outside world. The effects
of business activities can be both positive, such as
attractive job opportunities, and negative, such as
severe environmental pollution (Guan et al., 2023).
In terms of long-term prosperity and sustainability,
every business should be aware of the impacts of
its activities and act responsibly towards the soci-
ety and environment in which it operates (Magee,
2019). These are the fundamentals of the corporate
social responsibility (hereinafter — CSR) concept,
which advances the voluntary social (people), en-
vironmental (planet), and economic (profit) respon-
sibility of business companies (Garcia-Piqueres &
Garcia-Ramos, 2022). Therefore, business compa-
nies should balance their social, environmental, and
economic interests. In other words, they should find
a way to make a profit while benefiting people and
the planet (Isacowitz et al., 2022).

In recent years, socially, environmentally, and
economically responsible behaviour in line with
the CSR concept has become the standard for many
businesses across the European Union (Thakkar et
al., 2020). Such behavior has long been promoted
by many European Commission initiatives, such as
a Green Paper (2001) advancing the development of
socially, environmentally, and economically respon-
sible behavior of business companies within the Eu-
ropean Union as elsewhere around the world. Simi-
lar initiatives should also lead to specific legislative
changes in the member countries of the European
Union to promote the implementation of positive so-
cial, environmental, and economic responsibility by
businesses (Metzker, 2025; Hendrickx, 2018). So-
cially, environmentally, and economically responsi-
ble activities together represent the three traditional
pillars of the CSR concept (Shim et al., 2021). The
social pillar refers to improving the working and liv-
ing conditions of employees, customers, and other
stakeholder communities (Semenikhina et al., 2023;
Ylipulli et al., 2025). A business company aiming
to achieve long-term prosperity and sustainability
should address all three pillars equally (Kucharciko-
va & Miciak, 2018). Investing in socially, environ-
mentally, and economically responsible activities
can bring more engaged employees, more loyal
customers, better public relations, more attractive
projects, lower production costs, higher sales rev-

enues, improved company reputation, and so on
(Blajer-Golebiewska & Vasa, 2024; Ben Hmiden et
al., 2022; Oliinyk et al., 2023). All these potential
benefits usually outweigh the time, money, and ef-
fort required to successfully implement the planned
socially, environmentally, and economically respon-
sible activities (Rizwan & Jenita, 2022).

This article is explicitly directed at the socially
responsible activities of businesses in Czechia, Po-
land, and Slovakia, which, together with Hungary,
form the so-called Visegrad Four. Since the 1990s,
the economies of Czechia, Poland, and Slovakia
have been among the relatively steadily developing
market economies (Khan et al., 2023), including
a diverse spectrum of industries from agriculture
through production and trade to services (Burk-
saitiene et al., 2019). These economies benefit both
from reciprocal cooperation and, above all, from
cooperation with other member countries of the Eu-
ropean Union (Matouskovi, 2022). Operating in
markets within the European Union leads certain
businesses to follow many of the European Union's
development initiatives, including socially respon-
sible behaviour (Babu et al., 2023; Habek, 2017).

As a result of efforts to improve their compet-
itive position, particular businesses must improve
their socially responsible behaviour towards stake-
holder communities, particularly employees and
customers. Therefore, the article deals with social-
ly responsible activities of business companies in
Central Europe (Czechia, Poland, and Slovakia) to
identify specifics in socially responsible activities of
surveyed business companies of different industries
(production, trade, services), sizes (small, medi-
um-sized, large), and regional coverage (one region,
more regions, whole country). The article intends to
answer two research questions:

RQ1I: Which are the most common socially re-
sponsible activities across surveyed business com-
panies in Czechia, Poland, and Slovakia?

RQ?2: What are the differences in the engagement
of surveyed business companies in Czechia, Poland,
and Slovakia in socially responsible activities, de-
pending on the industry, size, and regional coverage?

LITERATURE REVIEW

Socially responsible activities, as one of the
traditional CSR pillars, aim to positively impact
business activities on the well-being of stakeholder
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communities, primarily employees and customers,
by addressing working and living conditions (Srbo-
va et al., 2023). In the practice of business compa-
nies, socially responsible behavior means advancing
equal job opportunities, preventing discrimination in
the workplace, supporting people with disabilities,
creating a safe and healthy working environment,
promoting work-life balance, cooperating with local
communities, complying with business ethics, and
so on (Lee et al., 2020; Strouhal et al., 2025). Within
the CSR concept, businesses are expected to invest
in similar activities voluntarily, while at the same
time benefiting both the businesses engaged in so-
cially responsible activities and the target stakehold-
er communities (Bahta et al., 2021; Knezevi¢ et al.,
2023). This requires that investments in socially re-
sponsible activities be part of strategic planning and
that they deliver the expected return in the form of
meeting the needs of target stakeholder communi-
ties and achieving sustainable profitability and com-
petitiveness (An & Yoon, 2021; Belas et al., 2024).
The challenges of implementing the CSR concept
within businesses have been the subject of scientific
research in most developed economies over the past
few decades. This article focuses on Central Europe
and the socially responsible activities of businesses
in Czechia, Poland, and Slovakia.

In Czechia, CSR research focused on specific
CSR pillars, such as socially responsible activities,
is not particularly common. Instead, the research fo-
cuses on the entire CSR practice, from the perspec-
tives of businesses and stakeholder communities,
primarily employees and customers. Nevertheless,
Dohnalova and Legnerova (2018) researched social-
ly responsible activities within the CSR practices of
66 business companies with a foreign owner oper-
ating in Czechia to determine whether and to what
extent they engage in socially responsible activities
focused on employee support and satisfaction. From
a business perspective, Konecny (2019) compared
the CSR practices of family- and non-family-owned
companies operating in Czechia, using a sample of
almost 300 companies. He revealed a greater em-
phasis on sustainability and socially responsible be-
haviour in family companies, which naturally build
closer relationships with employees, customers, and
local communities. A proactive approach to the de-
velopment of CSR activities means, in particular,
their communication to stakeholders, as confirmed,
for example, by Tetrevova (2018), who analysed the

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025
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quality of the communication of CSR activities by
chemical companies operating in Czechia. From the
perspective of stakeholders, Cincalova and Toporo-
va (2021) analysed employee attitudes to CSR ac-
tivities in a Czech brewery company. However, they
suggested the company engage employees more in
CSR activities to increase their positive impact. In
addition to employees, customers often perceive
companies' CSR activities as part of their good
brand and reputation, which affects their attitude to-
ward the companies. That was confirmed, for exam-
ple, by Hommerova et al. (2020), who analysed cus-
tomer perceptions of CSR activities of McDonald's
restaurants in Czechia using a sample of more than
two hundred and fifty respondents. Similar conclu-
sions were reached by Hincica et al. (2022), who
analysed customer perceptions of CSR activities of
businesses operating in Czechia using a sample of
more than 300 respondents.

In Poland, as in Czechia, CSR research seems
to be oriented more toward the overall CSR prac-
tice than toward particular CSR pillars. Kogut and
Brozek (2015) analysed the CSR practices of rail-
way companies in Poland to identify examples of
CSR activities and benefits. Wolak-Tuzimek (2017)
analysed good CSR practices of businesses op-
erating in Poland, comparing the author's survey
findings with a national survey conducted in 2014,
2015, and 2016, covering responses from more
than 100 companies per survey and year. On the
other hand, somewhat different conclusions were
reached by Dos and Pattarin (2021), who analysed
the drivers of CSR activities among business com-
panies in Poland. They concluded that most busi-
nesses invest in CSR activities only under pressure
from normative or regulatory instruments. By these
conclusions, they demonstrated again that most
of the delivered CSR activities are determined by
developed business strategies. In other words, the
delivered CSR activities need to help companies
achieve specific business objectives. From the per-
spective of the relationship between CSR activities
and business objectives, Zielinski and Jonek-Kow-
alska (2021) analysed the link between CSR activ-
ities and the profitability of electricity-producing
companies in Poland, comparing companies that
declared socially responsible behaviour with those
that did not. Similarly, Grabinska et al. (2021) an-
alysed the association between the engagement of
high-tech companies in Poland in CSR activities
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and their attractiveness to investors, using a sample
of 92 companies and data for 2014-2018. Nawroc-
ki and Szwajca (2021) analysed the engagement of
energy companies in Poland in CSR activities using
a sample of six joint-stock energy companies and
their annual report data for 2016-2020. However,
cooperation with contractors, who represent strate-
gic stakeholders, may be more important. In other
words, delivered CSR activities must always find
their target audience, as demonstrated by Wozniak
and Jurczyk (2022), who analysed local communi-
ty perceptions of CSR activities by lignite mining
companies in Poland. They demonstrated how im-
portant it is to communicate the impacts and bene-
fits of CSR activities to stakeholder communities to
achieve their positive impact.

In Slovakia, as in Czechia and Poland, CSR re-
search focuses more on the entire CSR practice than
on particular CSR pillars. Moravcikova et al. (2015)
conducted a secondary analysis of international
surveys on the communication of CSR activities
through CSR reports to assess the intensity of CSR
communication by international businesses, includ-
ing those operating in Slovakia. However, the inten-
sity of communication about CSR activities must
be balanced with the valuable benefits they offer to
both businesses and the target stakeholder commu-
nities engaged in them. This fact was demonstrated,
for example, by Krizanova and Gajanova (2016),
who analysed the attitudes of businesses operating
in Slovakia toward CSR activities using a sample
of 47 companies that declared engagement in CSR
activities. They confirmed that businesses surveyed
voluntarily and rationally invest in CSR activities.
Similar conclusions were reached by Dubravska et
al. (2020), who analysed the association between
the implementation of CSR activities and the prof-
itability of surveyed companies using a sample of
200 of the largest businesses operating in various
industries in Slovakia. The positive effect of im-
plemented CSR activities on the profitability can
be mediated by improved brand value, which was
demonstrated, for example, by Kadekova et al.
(2020) who analyzed the impact of CSR activities
on brand value perceived by stakeholder communi-
ties (business partners, employees, customers, etc.)
in domestic-owned and foreign-owned food com-
panies in Slovakia using a sample of one hundred
and twenty-five companies. Similarly, Hincica et al.
(2021) analysed the engagement of logistics compa-

nies operating in Slovakia in CSR activities using a
sample of twenty-nine companies. However, greater
engagement in CSR activities was evident among
companies with CSR specialists or departments and
among foreign-owned companies.

From the perspective of Central European coun-
tries, Nagy et al. (2022) analysed the association
between CSR activities and financial performance
using a sample of 35 publicly listed companies that
reported CSR activities and operated in Visegrad
countries. They confirmed a positive association
between CSR activities and the financial results of
surveyed companies, plus improved company im-
age resulting from the engagement in CSR activi-
ties. Similarly, Dvorsky et al. (2023) analysed the
impact of implementing CSR activities on the finan-
cial performance of small and medium-sized busi-
nesses using a sample of 1,090 companies operating
in four Central European countries. They confirmed
a positive impact of CSR activities on the financial
performance of surveyed companies.

The literature review of research on CSR activi-
ties of business companies in Czechia, Poland, and
Slovakia is more exemplary than exhaustive. How-
ever, it provides an overview of business companies'
engagement in CSR activities in Czechia, Poland,
and Slovakia over recent years. The engagement of
business companies in CSR activities is increasing
across countries and industries. Business companies
are, to varying degrees, voluntarily engaged in a wide
range of CSR activities. In socially responsible activ-
ities, businesses commonly promote initiatives such
as equal opportunities, a safe working environment,
work-life balance, local communities, and corporate
volunteering. However, they still primarily invest in
activities that deliver the greatest added value to both
the company and stakeholder communities.

METHODOLOGY

The analysis of specifics in socially responsible
activities of business companies of different indus-
tries, sizes, and regional coverage is founded on the
results of a questionnaire survey performed with-
in the project “Corporate Social Responsibility in
Business Practice of the Visegrad Region (Visegrad
Grant no. 22220149)”. Data collection was done
from January to November 2023. Representatives
of business companies operating in Czechia, Po-
land, and Slovakia that have declared CSR activities
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were addressed via email. The intention was to ob-
tain data from a roughly equal number of compa-
nies across countries, industries, sizes, and regions.
Finally, relevant data were obtained from 300 busi-
ness companies (100 from each country). The repre-
sentatives of the business companies were owners,
executive directors, CSR or PR managers, and other
managers, such as HR managers.

The online questionnaire comprised 53 ques-
tions, organised into five sections, and investigated
the current state of CSR practice in businesses in
Czechia, Poland, and Slovakia. The questionnaire
was translated into the respondents' national lan-
guage to improve understanding of the statements.
The questionnaire was secured before being auto-
matically filled out by a computer. Also, the ques-
tionnaire includes a control question to eliminate
heterogeneity in respondents’ opinions (non-consis-
tent responses). This respondent was rejected from
the evaluation of the sample dataset.

The article analyzes data concerning socially re-
sponsible activities provided by surveyed business
companies, namely: (1) respect for equal job oppor-
tunities (gender, age, etc.), (2) support of employee
voluntary activities, (3) application of business eth-
ics, (4) cooperation with local communities (schools,
non-profit organizations, local governments, etc.),
(5) employee care beyond legal obligations (safety,
health, etc.), (6) employee training beyond legal ob-
ligations (additional training, retraining, etc.), (7) as-
sistance to dismissed employees beyond legal obliga-
tions (retraining, recruitment, etc.), and (8) employee
work-life balance (flexible working arrangements,
family-friendly policies, etc.). These numbers are
used in the text to identify particular socially respon-
sible activities. The engagement of business compa-
nies in particular socially responsible activities was

Table 1. The structure of the surveyed business companies

evaluated on a scale from not at all to very strongly.
The article contains the following statistical hypothe-
sis (hereinafter — SH) formulations:

SHI: Dependencies between socially responsi-
ble activities across countries are statistically signif-
icant with medium and large strong correlations.

SH?2: There are no statistically significant differ-
ences in the engagement of surveyed businesses in
Czechia, Poland, and Slovakia in socially responsi-
ble activities, depending on industry (SH2A), size
(SH2B), or regional coverage (SH2C).

The statistical hypotheses (SH1, SH2A, SH2B,
and SH2C) were verified with the application of
the statistical methods. The research data were
evaluated using the following statistical methods:
sorting by a single statistical sign, sorting by two
statistical signs, and sorting by absolute values (to-
tal number of respondents) for each of the single or
two statistical signs. Also, the correlation analysis:
Pearson’s correlation coefficients were calculated.
A t-test was used to verify the statistical signifi-
cance of Pearson’s pairwise correlation coefficients.
These statistical methods are fundamental tools for
presenting the main results from the questionnaire
and the dependencies among its statements. Sample
data were validated because they were representa-
tive of the primary criterion for SMEs (enterprise
size) across three Central European countries.

The analysis using Microsoft Excel includes the
evaluation of responses on the country (Czechia,
Poland, Slovakia), industry (production-, trade-, and
service-oriented business companies), size (small,
medium-sized, and large business companies), and
regional coverage (one region-, more region-, and
whole country-oriented companies). The structure of
the surveyed business companies by country, indus-
try, size, and regional coverage is shown in Table 1.

Country Industry Size* Regional Coverage
Production: 22% Small: 40% One region: 37%
Czechia Trade: 33% Medium-sized: 20% More regions: 31%
Services: 45% Large: 40% Whole country: 32%
Production: 38% Small: 40% One region: 8%
Poland Trade: 27% Medium-sized: 20% More regions: 14%
Services: 35% Large: 40% Whole country: 78%
Production: 39% Small: 40% One region: 41%
Slovakia Trade: 35% Medium-sized: 20% More regions: 37%
Services: 26% Large: 40% Whole country: 22%
* Small (0-49 employees), medium-sized (50-249 employees), large (250+ employees)

Note: compiled by the authors
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The evaluation of responses involves comparing
response frequencies and performing a Pearson’s cor-
relation analysis at the 0.05 significance level. Specif-
ics in socially responsible activities of 300 business
companies of different industries, sizes, and regional
coverage operating in Czechia, Poland, and Slovakia
are analyzed to reveal which are the most common so-
cially responsible activities across surveyed business
companies in Czechia, Poland, and Slovakia (RQ1)
and what are the differences in the engagement of
surveyed business companies in Czechia, Poland, and
Slovakia in socially responsible activities depending
on the industry, size, and regional coverage (RQ2).

The analysis revealed that approximately a third
of surveyed businesses in Czechia (27%), Poland
(34%), and Slovakia (43%) engage in strategic plan-
ning for CSR activities, including socially responsi-
ble activities. In Czechia, these are primarily large,
service-oriented businesses operating nationwide.
In Poland, these are primarily large, production-ori-
ented businesses operating nationwide. In Slovakia,
these are primarily large, production-oriented busi-
nesses operating across more regions. In the country
comparison, minor differences appear depending on
the industry and regional coverage. However, the
standard view is that strategic planning for CSR ac-
tivities is primarily the domain of large businesses,
which typically plan most of their operations. On
the other hand, no strategic planning for CSR activi-
ties was evident in most small businesses, regardless

Table 2. Pearson’s coefficients of correlation

of industry or regional coverage. Pearson’s correla-
tion analysis across countries revealed a moderate
positive association between the strategic planning
of CSR activities and the size of business compa-
nies (r = 0.337), which may confirm the well-known
fact that larger business companies tend to plan their
CSR activities more strategically.

RESULTS

In Czechia, the surveyed business companies are
strongly engaged in (1) respect for equal job opportu-
nities (51%), (3) application of business ethics (47%),
(5) employee care beyond legal obligations (43%),
and (6) employee training beyond legal obligations
(42%). In Poland, the surveyed business companies
are strongly engaged in (5) employee care beyond
legal obligations (32%), (3) application of business
ethics (28%), (4) cooperation with local communities
(25%), and (8) employee work-life balance (25%).
In Slovakia, the surveyed business companies are
strongly engaged in (1) respect for equal job oppor-
tunities (57%), (2) support of employee voluntary
activities (54%), (3) application of business ethics
(49%), and (4) cooperation with local communities
(46%). There are minor differences in the extent to
which the surveyed businesses engage in socially
responsible activities. Table 2 shows the correlation
matrix with dependencies between socially responsi-
ble activities across countries.

Socially responsible

R m ||| @] 6| 6| 0]|e
Respect for equal job opportuni- | ) - - - - - -
ties

Supp'o.rt of employee voluntary 0614 1 - - - - - -
activities

Application of business ethics 0.572"" | 0.699"" 1 - - - - -
C'o'operatlon with local commu- 0434 | 0.655™ | 0647 1 - - - -
nities

Employee care beyond legal 0.554 | 0703 | 0.785™ | 0.710"" 1 - ) )
obligations

Employee training beyond legal | 550w+ | 6510+ | 0711 | 0.682° | 0.804" 1 - -
obligations

Assistance to dismissed employ- | ) 430 | 400 | 580 | 0527 | 0585 | 0.619™ | 1 -
ees beyond legal obligations

Employee work-life balance 0.493™ | 0.605™" | 0.718 | 0.596™" | 0.774™" | 0.691""" | 0.602"" | 1
Pearson coefficient of correlation is statistically significant at the level of significance at ‘o = 0.05; “a.=0.01; "™ a
=0.001

Note: compiled by the authors

12

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025



The results confirmed that the dependencies be-
tween socially responsible activities across coun-
tries are statistically significant. However, across
countries, the surveyed business companies pay
dominant attention to (3) — 43% as well as to (5) —
41%, (6) —36%, (1) — 36%, or (4) — 34%. Moreover,
Pearson's correlation analysis revealed strong posi-
tive associations among specific socially responsi-
ble activities (see Table 2). For example, there is a
very strong positive association between (6) and (5)

COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

—1=0.804 or between (5) and (3) —r = 0.785. This
demonstrates that the surveyed businesses typically
offer sets of purposefully related socially responsible
activities. Also, Table 2 shows that these dependenc-
es are medium-strong (the value of the coefficient of
correlation is between 0.4 and 0.7) and large-strong
(the value of the coefficient of correlation is greater
than 0.7). Hypothesis 1 (SH1) was accepted.

Table 3 summarises the most common socially
responsible activities across countries and industries.

Table 3. The most common socially responsible activities from the industry perspective

Country Industry

Socially responsible activities

Production

(3) Application of business ethics
(6) Employee training beyond legal obligations
(5) Employee care beyond legal obligations

Czechia Trade

(1) Respect for equal job opportunities
(5) Employee care beyond legal obligations
(2) Support of employee voluntary activities

Services

(3) Application of business ethics
(1) Respect for equal job opportunities
(6) Employee training beyond legal obligations

Production

(3) Application of business ethics
(5) Employee care beyond legal obligations
(4) Cooperation with local communities

Poland Trade

(8) Employee work-life balance
(5) Employee care beyond legal obligations
(3) Application of business ethics

Services

(5) Employee care beyond legal obligations
(4) Cooperation with local communities
(8) Employee work-life balance

Production

(3) Application of business ethics
(4) Cooperation with local communities
(1) Respect for equal job opportunities

Slovakia Trade

(1) Respect for equal job opportunities
(3) Application of business ethics
(2) Support of employee voluntary activities

Services

(1) Respect for equal job opportunities
(3) Application of business ethics
(5) Employee care beyond legal obligations

Note: compiled by the authors

The most common socially responsible activi-
ties are very similar across countries and industries.
They include (1) respect for equal job opportunities,
(3) application of business ethics, and (5) employee
care beyond legal obligations. The results (see Table
3) confirmed that there exist statistically significant
differences between business sectors across coun-
tries. The statistical hypothesis 2A (SH2A) was ac-
cepted.
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From a size perspective, business compa-
nies in all three countries show similar patterns
of engagement in socially responsible activities.
Small and medium-sized firms mainly focus on
equal job opportunities, business ethics, and em-
ployee care or training beyond legal obligations.
Large enterprises tend to demonstrate broader stra-
tegic planning and higher involvement in employ-
ee development, work-life balance, and support for
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voluntary initiatives. Overall, participation intensity
increases with company size, but cross-country dif-
ferences remain minor.

Table 4 summarises the most common socially
responsible activities in countries and the sizes of
businesses.

Table 4. The most common socially responsible activities from the size perspective

Country Size

Socially responsible activities

Small

(1) Respect for equal job opportunities
(3) Application of business ethics
(5) Employee care beyond legal obligations

Czechia Medium-sized

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Large

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Small

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Poland Medium-sized

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Large

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Small

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Slovakia Medium-sized

(4) Cooperation with local communities
(1) Respect for equal job opportunities
(5) Employee care beyond legal obligations

Large

(8) Employee work-life balance
(6) Employee training beyond legal obligations
(7) Assistance to dismissed employees beyond legal obligations

Note: compiled by the authors

Pearson's correlation analysis revealed negligi-
ble or weak positive associations between specific
socially responsible activities and the size of busi-
nesses. The most common socially responsible ac-
tivities are similar across countries and sizes. They
include (1) respect for equal job opportunities, (2)
support of employee voluntary activities, and (3)
application of business ethics. There are minor dif-
ferences between medium-sized and large compa-
nies in Slovakia and other business companies. The
results (see Table 4) confirmed that there are statis-
tically significant differences in enterprise types (by
number of employees) across countries. The statisti-
cal hypothesis 2B (SH2B) was accepted.

From a regional coverage perspective, busi-
nesses in all three countries exhibit comparable

patterns of socially responsible engagement. Firms
operating across multiple regions or nationwide
tend to be more involved in CSR initiatives, par-
ticularly in business ethics, equal job opportuni-
ties, and employee care beyond legal obligations.
Local, single-region firms also participate in CSR,
though their efforts are usually less structured and
less strategic. Overall, the findings indicate that the
wider a company's regional coverage, the stronger
its CSR commitment, especially toward community
cooperation and employee-related initiatives, while
cross-country differences remain statistically insig-
nificant.

Table 5 sums up the most common socially re-
sponsible activities in particular countries and
the regional coverage of business companies.
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Table 5. The most common socially responsible activities from the regional coverage perspective

Country Regional coverage

Socially responsible activities

One region

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Czechia More regions

(1) Respect for equal job opportunities
(3) Application of business ethics
(5) Employee care beyond legal obligations

Whole country

(3) Application of business ethics
(1) Respect for equal job opportunities
(5) Employee care beyond legal obligations

One region

(3) Application of business ethics
(4) Cooperation with local communities
(5) Employee care beyond legal obligations

Poland More regions

(3) Application of business ethics
(5) Employee care beyond legal obligations
(4) Cooperation with local communities

Whole country

(5) Employee care beyond legal obligations
(3) Application of business ethics
(4) Cooperation with local communities

One region

(1) Respect for equal job opportunities
(3) Application of business ethics
(4) Cooperation with local communities

Slovakia More regions

(3) Application of business ethics
(1) Respect for equal job opportunities
(5) Employee care beyond legal obligations

Whole country

(1) Respect for equal job opportunities
(2) Support of employee voluntary activities
(3) Application of business ethics

Note: compiled by the authors

Pearson's correlation analysis revealed negligi-
ble or weak negative associations between specific
socially responsible activities and the regional cov-
erage of businesses. The most common socially re-
sponsible activities are very similar across countries
and regional coverage. They include (1) respect for
equal job opportunities, (3) application of business
ethics, (4) cooperation with local communities, and
(5) employee care beyond legal obligations. The re-
sults (see Table 5) confirmed that there are statis-
tically significant differences in regional coverage
(types: one region, more regions, whole countries)
across countries. The statistical hypothesis 2C
(SH2C) was accepted.

DISCUSSION

The analysis of specifics in socially responsible
activities of 300 business companies of different in-
dustries, sizes, and regional coverage operating in
Czechia, Poland, and Slovakia uncovered that the
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most common socially accountable activities across
surveyed business companies in Czechia, Poland,
and Slovakia (RQ1) are (1) respect for equal job
opportunities, (3) application of business ethics, (4)
cooperation with local communities, (5) employee
care beyond legal obligations, and (6) employee
training beyond legal obligations. The engagement
of surveyed businesses in these socially responsible
activities aligns with the fundamental purpose of
the social pillar of Corporate Social Responsibility
(Matei et al., 2021). They help businesses ensure a
positive impact of business activities on the well-be-
ing of stakeholder communities, mainly employees
and customers, by complying with fair and non-dis-
criminatory practices (Newey et al., 2023) and by
promoting better working and living conditions
(Diamantis & Puhr, 2022).

The analysis uncovered negligible differences in
the engagement of surveyed businesses in Czechia,
Poland, and Slovakia in socially responsible activ-
ities across industries, sizes, and regions (RQ2).
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The most common socially responsible activities
from the industry, size, and regional coverage per-
spectives align with those across countries. In other
words, the most common socially responsible ac-
tivities of the surveyed companies are very similar
across countries, industries, sizes, and regional cov-
erage. It could be said that the socially responsible
activities of the surveyed business companies fol-
low commonly known and proven CSR strategies
and policies (Nardi et al., 2021), aiming to meet the
requirements and expectations associated with so-
cially responsible behaviour (Koseoglu et al., 2021).

Surveyed business companies pay dominant at-
tention to (1) respect for equal job opportunities, (3)
application of business ethics, (4) cooperation with
local communities, and (5) employee care beyond
legal obligations. Moreover, strong positive associ-
ations among specific socially responsible activities
of the surveyed businesses were uncovered. For
example, (5) employee care beyond legal obliga-
tions is very strongly positively associated with (3)
application of business ethics and (4) cooperation
with local communities. Alternatively, (8) employee
work-life balance is very strongly positively associ-
ated with (3) application of business ethics and (5)
employee care beyond legal obligations.

The associations revealed could explain the need
to provide socially responsible activities as a system
(Galbreath et al., 2022), helping to meet both business
and stakeholder community goals (Grofcikova et al.,
2020). Such a concept of socially responsible activities
requires a strategic approach grounded in meaningful
CSR strategies implemented alongside business strat-
egies (Siltaloppi et al., 2021). In general, however, all
CSR activities should be driven by voluntarism rather
than normative or regulatory pressures (Knott & Wil-
son, 2024). In addition, the return on investment in so-
cially responsible activities depends on their effective
communication to target stakeholder communities,
especially employees and customers, whose decisions
are influenced by businesses' socially responsible be-
haviour (Kliestikova, 2017).

Suggestions arising from the analysis relate to the
strategic approach and to a focus on socially respon-
sible activities, including compliance with business
ethics and equal job opportunities; contributions to
employee work-life balance and voluntary activ-
ities; employee care beyond legal obligations; and
cooperation with local communities. The surveyed
businesses should focus more on strategic planning

for CSR activities, including socially responsible
initiatives, in line with environmentally and eco-
nomically responsible practices. Learning and un-
derstanding the needs of stakeholder communities
should be part of this process. Any socially respon-
sible activities should be targeted at specific issues
related to people's working and living conditions.
Businesses should focus on socially responsible ac-
tivities that deliver the greatest value to the largest
number of people. Such activities should specifi-
cally include the respect for equal job opportunities
(gender, age, etc.), the application of business eth-
ics, cooperation with local communities (schools,
non-profit organisations, local governments, e.g. Vi-
ererbl & Koch, 2022), employee care beyond legal
obligations (safety, health, e.g., Hsich et al., 2022),
and the employee work-life balance (flexible work-
ing arrangements, family-friendly policies, e.g.,
Stojanovic et al., 2022). Future research on socially
responsible activities could focus on the impact of
specific socially responsible activities across stake-
holder communities, from founders, owners, and
shareholders to managers and employees, and from
suppliers and customers to government institutions
and local communities.

CONCLUSION

The analysis of specifics in socially responsible
activities of business companies of different indus-
tries, sizes, and regional coverage operating in Cen-
tral Europe (Czechia, Poland, and Slovakia) aimed
to uncover which are the most common socially re-
sponsible activities across surveyed business com-
panies across countries and what are the differences
in the engagement of surveyed business companies
in socially responsible activities depending on the
industry, size, and regional coverage.

The findings revealed negligible differences in
the engagement of the surveyed businesses in so-
cially responsible activities. The most common so-
cially responsible activities of surveyed businesses
are very similar across countries, industries, sizes,
and regional coverage. They include respect for
equal job opportunities, adherence to business eth-
ics, cooperation with local communities, and em-
ployee care beyond legal obligations. These socially
responsible activities relate to people's working and
living conditions and deliver the greatest value to
the most significant number of people. To meet their
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purpose, they should be founded on the understand-
ing of the needs of stakeholder communities. This
should be part of the strategic planning process for
CSR activities to meet both business and stakehold-
er community goals.

The research findings and suggestions have some
limitations. They could be challenged by a rela-
tively small number of surveyed businesses across
different industries, sizes, and regional coverage.
Data collection was realised with the main criterion
of the size of the company. Also, additional demo-
graphic characteristics were not evaluated, such as
the legal form of enterprise, the length of business,
and so on. Also, data collection was conducted in
only three Central European countries, with a min-
imal impact on the range of the business environ-
ment across the European Union.

Further research arising from the findings and
suggestions could examine the impacts of specific
socially responsible activities on stakeholder com-
munities. Their knowledge could improve the strate-
gic planning and implementation of socially respon-
sible activities with a clear purpose and high added
value. The findings could be beneficial for both the-
ory and practice.
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ABSTRACT

This research paper examines the potential impact of Brexit on Slovak workers' motivation to pursue
employment opportunities in the UK. The purpose of this study is to assess the impact of Brexit on labor
migration from Slovakia to the UK and to analyze the migration intentions and institutional perceptions
of Slovak workers in the context of the 2030 Agenda. The research methodological framework is based
on quantitative methods, including questionnaire surveys, descriptive statistics, and chi-square hypothesis
testing, supported by graphical analyses. The empirical base comprises results from a survey of Slovak
workers with work experience in the UK, selected from a sample of 867 valid questionnaires collected in
2022 as part of an international research project. The results have indicated that, to some extent, Brexit
will also affect the labor market in Slovakia, as some Slovaks working in the UK intend to return to Slovakia
after Brexit comes into force, up to 21% of respondents have no intention of returning to the UK for work.
However, a larger share of Slovak workers currently working in the UK will not feel affected by Brexit, facing
increased bureaucracy or differential treatment, as 72% of the 158 respondents with UK work experience
plan to return to the UK for work. The prospects for further research include conducting a cross-country
comparative analysis of labor migration, an in-depth study of the sectoral structure of migration flows, and
an assessment of the long-term consequences of Brexit for the sustainability of labor markets.
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Tpyaosaa murpauma B KOHTeKcTte Brexit n peanusauum
NMosectkn-2030: onbiT ChoBaKuu

Kopgoc M.
3 YHugepcumem um. AnexkcaHopa [ybueka e TpeH4uHe, yn. LLImydeHmcka 2, 911 50, TpeH4uH, Co8akus

Ona uutnposaHusa: Kopgoc M. (2025). Tpyaosas murpauma B KOHTeKcTe Brexit u peannsaumm Nosectkn-2030: onbIT
CnoBaKkmmn. JKOHOMMKA: CTpaTerus n npaxkTuka, 20(4), 21-40. https://doi.org/10.51176/1997-9967-2025-4-21-40

AHHOTALMUA

HacTosulee wuccnegoBaHue MNOCBALWEHO Yr1y6AEHHOMY aHanM3y MNOTEHLMaNbHOTO BAMAHKUA Brexit Ha
MOTMBALIMIO CNOBALKUX PabOTHUKOB K TPyAOyCTPOWCTBY B BenukobputaHuu. Llenbio mccnenoBaHuUs
ABNSAETCA OLLEHKa BO34eNCTBUA Brexit Ha TpyaoByto murpaumio ns CioBakum B BeNnKobpuTaHuio, a TakKe
aHaNM3 MUFPALMOHHBIX HaMEPEHUA M MHCTUTYLMOHANbHOrO BOCMPUATUSA CNOBALIKMX PabOTHUKOB B
KoHTeKcTe MNosecTkn aHs OOH Ha nepuoa ao 2030 r. MeToaonorMyeckan ocHOBa UccaeaoBaHMA 6asupyetca
Ha KOJIMYECTBEHHbIX METOAAX, BKAKOYAA aHKETHbIM OMpPOC, OMUCATENIbHYK CTAaTUCTUKY W MPOBEPKY
CTAaTUCTUYECKMX TMMOTE3 C UCMO/Ib30BAaHUEM KPUTEPUA XW-KBAApaT, C rpaduyeckum npeactaBieHMeMm
pe3ynbTaTtoB. IMNUPUYECKYIo basy nccneaoBaHUA COCTABAAIOT pPe3y/bTaTbl ONpPoca C/I0BaLLKUX PabOTHUKOB,
MMEIOLLMX OMbIT TPYAOBOW AeATeNbHOCTM B BennkobpuTaHuu, oTobpaHHble M3 MaccuBa 867 BanMAHbIX
aHKeT, cobpaHHbix B 2022 r. B pamKax MeX/[AyHapoAHOro MCCNeaoBaTe/IbCKOro MpoeKTa. PesynbTathbl
nccnenoBaHMA MoKasanu, 4To Brexit B onpeaenéHHOM CTeneHU OKaXKeT BAMAHME M Ha PbIHOK TpyAa
CnoBaKuu, MOCKO/IbKY YacTb C/I0BALLKUX PabOTHUKOB, 3aHATLIX B BenMKobpuUTaHUK, NNaHMpPYeT BEPHYTLCA B
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INTRODUCTION

The research paper addresses the recent phenom-
enon of a member country of the European Union
(hereinafter — EU) initiating the process of its de-
parture from the EU, marking the first instance in
the union's history. As this phenomenon has not pre-
viously occurred, it has attracted significant atten-
tion from a diverse range of individuals and groups,
including those within the European Union and be-
yond. It was also the fact that the UK's exit from the
European Union may set a precedent for future exits
by other countries from the EU. The negotiations re-
garding the rights of UK citizens after leaving the
European Union had also attracted attention. This
was a complex process in which UK leaders, led by
Prime Minister Boris Johnson, sought to guarantee
the preservation of as many rights as possible for
both EU and UK citizens following the UK's with-
drawal from the EU. On the other hand, several
national leaders were concerned that citizens of a
country that had voluntarily left the European Union
would be favored at the expense of their own citi-
zens. This issue is anticipated to have a significant
impact on the UK labor market and the EU single la-
bor market, particularly regarding employment and
the availability of skilled and unskilled positions
across various sectors in both economies.

This paper presents a framework for a new and so
far unexplored issue, where the novelty is how the
circumstances of Brexit will affect the motivation of
Slovak workers to work in the UK after Brexit is in
force, and to what extent the UK labor market will
suffer from the outflow of labor from EU member
states, illustrated by a Slovak case as an example.
This paper aims to fill this gap in the literature by
assessing the impact of Brexit on labor migration
from the Slovak Republic to the UK and whether
and how Brexit would affect the inflow of the Slo-
vak labor force to the UK in terms of the Agenda
2030 elements, such as human capital development,
multiculturalism and tolerance, development coop-
eration, contributing to sustainability goals.

The uniqueness of the paper lies in its explora-
tion of the impact of the Brexit issue on labor migra-
tion trends, as well as its examination of the paral-
lels and synergies between this issue and the United
Nations' Agenda 2030. To put it in nutshell the
purpose of this study is to estimate to which Brexit
would affect the inflow of Slovak labor force to the
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UK along with the intention of Slovak workers to
work in the UK when Brexit is to be in force when
Agenda 2030 aspects such as multiculturalism and
tolerance, development cooperation, contributing to
sustainability goals are to be highlighted. Thus, the
purpose of this study is to assess the impact of Brex-
it on labor migration from Slovakia to the UK and
to analyze the migration intentions and institutional
perceptions of Slovak workers in the context of the
2030 Agenda.

This paper is organized as follows. Following
the introduction in Section 2, the essential theoret-
ical background is presented in accordance with
the description of global migration and Brexit is-
sues as presented in the relevant literature. Section
3 provides a more detailed account of the research
methodology. Section 4 presents the findings of the
empirical analysis. Section 5 discusses the contribu-
tions, advantages, and recommendations associated
with these findings, as well as significant insights.
In conclusion, this study demonstrates the relevance
of its findings and suggests research directions for
future investigation.

LITERATURE REVIEW

As argued by Marginean et al. (2020) and Privara
et al. (2023), labor migration inherently brings both
positive and negative effects. These effects must
be considered equally by both the emigrating and
immigrating countries (i.e., the country of origin
and the country of destination). Most of the criteria
used to evaluate these effects depend on the labor
force's proficiency level, the magnitude of remit-
tances, and other pertinent factors. In evaluating the
international migration of highly skilled labor, the
movement of human capital is a key consideration.
As Walter (2020) and Yildiz (2021) have observed,
the creation of a single internal market represents
one of the most significant achievements of the EU
integration process. This has entailed the removal
of almost all restrictions on the free movement of
people, labor, goods, services, and capital. The free
movement of workers not only affects the workers
themselves but also their family members, even if
they are not EU citizens. However, their right to re-
side derives from the worker's rights, who must be
an EU citizen. As demonstrated by Sargent (2023)
and Aucejo (2021), there are multiple points of syn-
ergy between labor migration and the 2030 Agenda.
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This is because both issues pertain to foundational
matters of global development and sustainability.
Labor migration can be a valuable factor for eco-
nomic growth and development, as it enables the
transfer of labor to locations where it is needed. This
can lead to increased productivity, create new jobs,
and promote economic growth, all of which are ob-
jectives of the 2030 Agenda. Migration can provide
people with access to better job opportunities, edu-
cation, and training, thereby contributing to the Sus-
tainable Development Goals (Mura & Stehlikova,
2025; Lincényi, 2017; Glimm & Fabus, 2024). Be-
las et al. (2023) and Daoudy et al. (2022) argue that
labor migration can contribute to the development
of multicultural societies and improve intercultural
understanding and tolerance, which is significant for
achieving the sustainable development goals, such
as promoting peace and inclusiveness. Migration
can stimulate the exchange of ideas, experiences,
and innovations between countries, fostering tech-
nological development and innovation in line with
the 2030 Agenda, which promotes sustainable de-
velopment through technological progress. Finally,
migration can be a means to achieve the sustainable
development goals in health, education, economic
growth, and other areas, as it enables people to ac-
cess better resources and opportunities (Nijenhuis &
Leung, 2017; Fojtikova et al., 2023).

As stated by Mishchuk et al. (2023) and Simio-
nescu et al. (2019), on Tuesday, June 23, 2016, UK
citizens held a referendum to determine whether to
remain in or leave the EU. The results of the refer-
endum indicated that 52% of the electorate voted in
favor of leaving the EU, while 48% voted in favor
of remaining in it. Most voters thus opted to leave
the EU. This majority represented approximate-
ly 17.4 million citizens, with a turnout of over 30
million. Lulle et al. (2019) acknowledge that, when
examining the implications of Brexit for the labor
market, one of the European Commission's primary
concerns is safeguarding the rights of EU citizens
in the UK and UK citizens residing in the EU. The
EU27 Member States have put in place various na-
tional crisis measures to prevent a situation in which
UK citizens are forced to depart the Member States
and vice versa following the imminent exit. These
measures guarantee that the families of workers re-
siding in the country may also reside therein, thus
conferring upon them the status of lawful residents.
The Member States, with the assistance of the Com-

mission, are working to ensure that this principle
is applied across the board, while recognizing that
some Member States will approach the issue with
some flexibility (Billing et al., 2019; Rozsa et al.,
2023; Mishchuk et al., 2025).

As for the analysis of the EU labor market sit-
uation after Brexit, individual Member States will
make their migration policies towards the UK,
which will make the free movement of UK residents
much more difficult. Adler-Nissen et al. (2017) and
Pollard (2021) concur that from 1 January 2021,
EU states have started to view UK citizens as
third-country nationals. Consequently, EU member
states are at liberty to establish their own criteria for
the admission of UK nationals to their respective ju-
risdictions. If UK citizens wish to obtain permanent
residence in EU member states, they must prove
that they are legally residing in the state's territory.
Tian et al. (2021) and Dhingra et al. (2017) posit that
Malta and Ireland have indicated that British nation-
als will continue to be subject to the same terms and
conditions as previously, with only a limited num-
ber of potential modifications. Austria, for example,
intends to require a criminal record, and Lithuania
plans to introduce a language test, but Slovakia does
not appear to be joining these countries. The only
change for UK citizens living in Slovakia would be
the obligation to exchange their EU citizens' cards
for a new residence card by the end of 2020. Slo-
vakia has adopted a law on the regulation of rights
applicable to UK citizens, under which the status of
Brits living in Slovakia will not change after Brexit,
as they will be guaranteed all the rights of an EU cit-
izen, except the right to vote and stand for election
to the European Parliament. However, another issue
is how these changes will affect family members of
UK citizens from outside the European Union. In
Slovakia, registered family members of British citi-
zens who are third-country nationals will be able to
remain after Brexit under the same conditions. Still,
they will have to obtain the same residence card
(Vojtovic et al., 2021; Hajduova et al., 2025).

Subsequently, the shape of the UK's migration
system, which is based on a points-based system,
is another point of contention. As noted by Es-
maeilzadeh and Mirzaei (2018) and Morgan (2017),
immigrants will need to score 70 points under the
new points system to be eligible for a visa. From 1
January 2021, applicants would need to earn more
than £25,600 a year, have a job offer in the UK,
and speak English to a sufficient level to be eligible
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for a visa. However, there are also exemptions for
those earning between £20,480 and £25,600 a year
in understaffed areas, such as the National Health
Service (hereinafter —- NHS). Entrepreneurs and sole
traders will be largely unaffected, and the obligation
to apply for a visa will remain on the same terms as
before (in this case, as before Brexit, i.e., they will
not require any investment in their business from the
UK). For all job applicants, there will be a system
where the following three conditions would apply:
having a job offer from a sponsor, i.e. an employ-
er approved by the relevant authorities - 20 points;
having a job offer that is on the 'required skill level'
list — 20 points; and speaking English to a sufficient
level - 10 points (Walter, 2020).

For the analysis of the new immigration rules
for experienced and highly skilled workers, all ap-
plicants (EU and non-EU) interested in living and
working in the UK will be required to score 70
points to obtain a visa. Dovalova et al. (2018) in-
dicated that migrants coming from the NHS are to
have a more lenient list of requirements due to staff
shortages in the area. Additionally, points will be
awarded for specific skills in areas where the UK is
experiencing a labor shortage. If migrants deemed
necessary by the UK government fail to attain the
requisite number of points or the specified income
level, they may still be permitted to enter the UK if
they apply to work in areas experiencing job scar-
city and economic vulnerability. These risk areas
are to be listed in a UK government list. The same
applies to applicants with a PhD in each risk area.
Individuals who accumulate a requisite number of
points and are subsequently admitted to the UK may
be designated as highly skilled, even in the absence
of a specific job offer. In such cases, the designa-
tion is made based on support from a relevant and
competent authority, which may include bodies
with expertise in science, technology, engineering,
or mathematics. Since 1.1.2021, temporary visas for
low-skilled workers are no longer valid (Svendsen,
2019; King, 2020). As Pollard (2021) and Rozsa et
al. (2022) contend, UK businesses must adapt to the
end of free movement. It is therefore imperative that
employers stop relying on the UK immigration sys-
tem as a substitute for investing in workforce reten-
tion. The new regulations in this domain are expect-
ed to have a detrimental impact on the labor market,
potentially causing significant disruption across
numerous segments, particularly in the healthcare
sector.
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METHODOLOGICAL APPROACH

The objective of this study is to ascertain the in-
fluence of Brexit on labor migration from the Slovak
Republic to the UK and to evaluate its potential im-
pact on labor inflow into the UK. The objective of
this research is to examine the influence of Brexit on
labor migration between Slovakia and the UK, with
particular consideration of the elements outlined in
the 2030 Agenda. The primary research method was
a questionnaire survey conducted within the frame-
work of the APVV project output, from which ques-
tions related to migration were analyzed. In terms of
the Slovak Research and Development Agency proj-
ect dealing with the issue of impact on the migration
to work abroad, within the pilot survey conducted
during September and December 2022, 1276 work-
ers working abroad were anonymously contacted
through the survio.com questionnaire survey; 867
returned fully completed questionnaires (68%) were
assessed and subsequently 207 questioners regard-
ing workers experienced in working in Britain were
selected as the observed sample for the research.
In particular, the Slovak workforce comprised 103
women and 104 men with practical experience of
working in the UK. The problem with a convention-
al research sample that does not include these crite-
ria is that it would not provide relevant feedback on
the Brexit research questions. Thus, when selecting
the sample, the intention was to recruit a group of
Slovak workers in the U.K. These were groups of
Slovaks who work or have worked in the UK., as
well as advisory groups on issues related to working
and learning in the U.K. The results section eval-
uates the data from the questionnaire survey and
the responses from respondents, who are Slovak
workers working in the UK. The questionnaire was
designed to address the area to find out about their
experiences and attitudes in their work in the UK.
The results of this survey will be interpreted and an-
alyzed using graphs and the Chi-square test, along
with the hypothesis verification.

Regarding the continued relevance of the 2022
data, if it was collected to track long-term devel-
opments or inform multi-year strategies, it remains
relevant as part of a larger dataset. The data con-
tinues to provide valid projections or insights into
future outcomes. There is no urgent need for newer
data since the 2022 dataset captures relevant and ac-
tionable insights. This may be because the context
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it represents has not drastically shifted or because
real-time updates are not critical for the type of de-
cisions being made. The external factors, such as
economic conditions and Brexit regulatory frame-
works, that were important when the data was col-
lected, have not changed drastically. In such cases,
the 2022 data continues to provide an accurate re-
flection of the current situation. Even if there were
minor short-term changes in the external environ-
ment (e.g., brief economic downturns, migration
outbreaks), the 2022 data still reflects broader trends
that were not affected by these temporary fluctua-
tions. To address potential bias in self-reported data,
self-reported data were combined with objective
data to cross-verify information and reduce reliance
on self-reporting alone. Respondents were assured
of their security by maintaining anonymity and
confidentiality, which can reduce social desirability
bias. Clear and specific wording in questions was
used to avoid leading respondents or allowing for
misinterpretation. Complex or ambiguous questions
were eliminated, which can result in inaccurate re-
sponses. Validation questions or consistency checks
were implemented within the survey to identify and
correct inconsistencies or implausible answers. By
and large, applying these aspects minimized poten-

tial bias in self-reported data, improving the reliabil-
ity of the collected information.

RESULTS

The following will be observed in the question-
naire survey findings. The initial step is to analyze
the UK economic sectors in which Slovak immigrant
workers are employed. Then, from the perspective
of Slovak workers in the UK, the dependencies will
be statistically investigated concerning the attitude
of the British authorities towards domestic workers
according to the age and education of the respon-
dents, the attitude towards workers from other coun-
tries also according to the age and education of the
respondents, and finally the attitude of the British
co-workers towards workers from Slovakia accord-
ing to the age and education of the respondents.
Finally, issues regarding attitudes towards dealing
with the situation arising after Brexit, 31.12.2020,
interest in obtaining UK citizenship and remaining
in the UK, and intention to stay/return from the UK
to Slovakia will be examined.

Figure 1 shows the most significant sectors in the
UK where Slovak workers are employed: gastrono-
my, agriculture, services, and construction.
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Figure 1. Respondents' job positions by economic sectors
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In the gastronomy sector, jobs related to the sale
and preparation of food are predominantly repre-
sented. In the agriculture sector, answers associat-
ed with harvesting crops, etc., have been included.
Services represent occupations related to the sale of
goods of various kinds (respondents gave a signifi-
cant number of specific service responses, so their
answers have not been changed here). The service
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sector is abundantly represented. The administra-
tion, transport, education, manufacturing, financial,
and healthcare sectors are less represented. Re-
garding the UK authorities' attitude towards Slovak
workers compared to domestic workers, Figure 2
shows that up to 35% (i.e., 73 respondents) reported
no experience of different treatment by the authori-
ties compared to domestic workers.
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= ano
= skor ano
34 = Neviem
m Skor nie
= Nie

‘\ 30
58
5

7

Figure 2. Different treatment of workers by the authorities compared to domestic workers

This result shows that the European Union's pol-
icy of discrimination based on the country of origin
does work, at least to some extent. A further 28% (i.e.,
58 respondents) said that they would rather not expe-
rience differential treatment. These supports stated
general assumptions; 3% could not comment on the
question, and it is assumed that the seven respondents
in question had minimal interaction with the author-
ities or did not compare them with their co-workers.
Nevertheless, 15% and 2% (i.e., 30 and 5 respon-
dents) indicated that such discrimination does occur.

In the calculation in Appendix 1, the relationship
between respondents' education and their responses
to the question about the difference in treatment by
the authorities compared to domestic workers was
examined. When interpreting the results, it is es-
sential to note that the dependence holds only if the
calculated value is more significant than the value
found in the respective tables. In this case, the giv-
en value is 47.189, whereas the tabulated value is
31.41. So, this means that the null hypothesis HO
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has been rejected and the alternative hypothesis H1
has been accepted, indicating a dependency between
the answers. The findings suggest that workers with
lower levels of education are more likely to perceive
differential treatment than those with higher levels
of education.

In the calculation in Appendix 2, the calculated
value is 16.96, whereas the tabulated value is 21.03.
Thus, the hypothesis H1 has been rejected and HO
accepted, indicating a dependence between the re-
sponses. Hence, it is assumed that, regardless of age,
Slovak workers in the UK perceive the authorities'
attitude equally. Hence, no statistical dependence
can be established in this case. In terms of the differ-
ence in treatment by the UK authorities compared to
workers from other countries, from the perspective
of Slovak workers in the UK, Figure 3 shows that
69% (i.e., 143 respondents) had a positive experi-
ence in this respect; this means that these 69% ex-
perienced little or no difference from the authorities
compared to workers from other countries.
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Figure 3. Different treatment of workers by the authorities compared to workers in other countries

It means the EU's anti-discrimination policy
works even better in this respect than in the previous
survey question. The exact number of respondents
who did not complete this survey question is proba-
bly for the same reasons as in the last question. 8%
of respondents (i.e., 17) reported experiencing a dif-
ference in treatment. Again, it was calculated wheth-
er their education affected their answer, as shown
below: 7% of respondents were unable to provide an
answer to this question.

When examining the relationship between re-
spondents' education and the attitudes of authorities,
compared with workers in other countries, Appendix
3 shows that the calculated value is 47.18, whereas
the tabulated value is 31.41. Therefore, the null hy-
pothesis (HO) has been rejected, and the alternative

‘-

59%

hypothesis (H1) has been accepted, indicating a de-
pendency between the responses. This indicates that
a dependency exists within the specified calculation.
It may therefore be assumed that workers with less
education are more likely to perceive differences in
the attitudes of authorities than workers from other
countries.

From the calculation in Appendix 4, it can be in-
ferred that the value 16.96 is less than the tabulated
value 21.03. Thus, the hypothesis H1 has been re-
jected, and HO has been accepted, indicating a de-
pendence between the responses. It is therefore as-
sumed that, as in the previous calculation regarding
age, there is no evidence that workers, based on their
age, perceive the attitude of authorities compared to
workers from other countries differently.
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Figure 4. Attitudes of British employees to Slovak co-workers in the UK
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This research question focused not on authori-
ties' attitudes towards workers, but on co-workers'
attitudes towards them. The objective of the inquiry
was to ascertain whether discriminatory practices in
the workplace based on national origin existed. As
illustrated in Figure 4, the data indicate that 69%
of respondents reported experiencing minimal or no
noticeable discrepancy in their treatment. The ex-
act number of respondents who answered the ques-
tion was not provided. Differences were noted in
responses, indicating either ignorance or acknowl-
edgement of workplace discrimination. Only 5% of
respondents were unable to answer the question. It
is noteworthy that up to 9% of respondents indicated
they had experienced differential treatment by col-
leagues, an increase of 1 percentage point from the
previous question. This means there is still room for
improvement in workplace discrimination, as the
European Commission is working to address this
through its anti-discrimination policy across the Eu-
ropean Union.

The objective of the calculations presented in
Appendix 5 was to test the veracity of the hypothe-
sis H1, which posits that an individual's education-
al attainment is a determining factor in how their
colleagues treat them. Additionally, the hypothesis

other
3%
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T~
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other country
7%

return to Slovakia
15%
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suggests that workers with lower educational attain-
ment are more susceptible to experiencing differ-
ential treatment from their colleagues. As the cal-
culation shows, the value 39.83 is greater than the
tabulated value 31.41, indicating that H1 is accepted
and HO is rejected. Thus, as in the previous calcula-
tions, Slovak workers in the UK with lower educa-
tion are more likely to perceive a different attitude
among their co-workers.

The calculation in Appendix 6 yields 26.69,
whereas the tabulated value is 21.03. Thus, the null
hypothesis HO has been rejected and the alternative
hypothesis H1 has been accepted, indicating de-
pendence among the responses. This suggests that
workers in younger age groups are more likely to
perceive differential treatment from their colleagues.
However, it is commonly observed that younger and
less experienced workers are approached with a cer-
tain degree of skepticism. Therefore, it is reasonable
to conclude that similar results would be expected
in Slovakia.

Figure 5 shows that 50% of respondents intended
to work in the UK after Brexit. It can be concluded
that half of the respondents do not feel threatened by
Brexit and plan to continue living in the UK, 18% of
respondents did not complete the survey question.
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Figure 5. Respondents' attitude to dealing with the situation after 31.12.2020

An additional 7% of respondents indicated that
they were unsure how to respond to the question or
that they were currently uncertain about how they
would answer it. Of the remaining respondents,
15% indicated that they had been affected by Brexit
and therefore chose to return to the UK. It may be
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reasonably assumed that this group of workers pri-
marily utilized the free movement of labor for sea-
sonal employment, rather than for regular, weekly,
or monthly services. In addition, responses indicat-
ing that the respondents intend to work in another
country are included in the group of individuals
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who perceive themselves to be affected by Brexit.
Responses in the “other” category are specified as
answers such as seasonal work, commuting between
the UK and Slovakia, and other.
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Figure 6 presents the interpretation of how the

proportion of respondents who intend to stay in the
UK make their decisions.
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Figure 6. The interest of Slovak workers in becoming UK citizens

The group that does not intend to apply for UK
citizenship has the most significant representation.
This group represents 32%; the next 11% said they
were not planning to acquire citizenship. The sec-
ond-most represented group responded that they do
not yet know whether they would apply for citizen-
ship. Therefore, they are either lacking the necessary
information to act on the issue or unwilling to pro-
vide details of their future plans. In this group, re-
spondents' answers of “other” or failure to complete
the question were also included. Respondents who

Ano; 150; 72%

are either considering obtaining citizenship or open-
ly interested in obtaining it are the least represented.
Together, this group represents 10% of respondents.
The outlier on this question is represented by re-
spondents who are already holding UK citizenship.
It is assumed that these respondents were included
in the “n/a” responses.

Figure 7 indicates that the majority of respon-
dents (72% of the 158 individuals with UK work
experience) intend to return to the UK for work pur-
poses.

Nevie, neuvedené; = Nie
14; 7%

= Ano

= Nevie,
neuvedené

Nie; 43; 21%

Figure 7. The interest of Slovak workers in becoming UK citizens
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However, in this case, the aforementioned model
situation is not subject to the effects of the Coro-
navirus, and thus, these results can be considered
indicative or, at the very least, not applicable at this
time. However, the situation regarding Brexit is
complicated enough on its own without the added
threat of a pandemic, and 7% of respondents are still
undecided or unwilling to share their personal plans
on this issue. Conversely, up to 21% of respondents
have no intention of returning to the UK for work.
Without further information, it can be stated that at
least some of the respondents who have already de-
cided and those who have not (i.e., some of the 28%
in total) have been affected by Brexit.

DISCUSSION

The research paper addresses the intricate issues
surrounding Brexit, its ramifications for the Slovak
workforce employed in the UK, and its implications
for labor markets in Slovakia and the UK. To ascer-
tain the extent to which Brexit would affect the flow
of labor between Slovakia and the UK, it can be ar-
gued that Brexit will also affect the labor market in
Slovakia, as some respondents have indicated their
intention to return. The research focused on respon-
dents who had gained work experience abroad, with
a particular emphasis on those who had worked in
the UK. The research findings indicate that a signif-
icant proportion of workers currently employed in
the UK will not perceive any direct impact of Brexit.
This is evidenced by the survey results, which re-
vealed that only a quarter of respondents reported
experiencing any direct effects of Brexit. Next, it
can be implied that only a small proportion of re-
spondents will want to apply for UK citizenship,
as only a tiny proportion of respondents indicated
an interest in applying for UK citizenship; similar-
ly, it is the case that a proportion of respondents is
planning to return to Slovakia after the Brexit deal
comes into force.

When it comes to the impact of Brexit on Slo-
vak workers, those who wish to apply for jobs in
the UK after the transition period will face slight-
ly worsened conditions. Still, for workers already
working in the UK, the UK government assures that
they will not be affected to the same extent and will
be able to remain in the territory without facing in-
creased bureaucracy or differential treatment. The
analysis of the findings indicated that workers with
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less education were more likely to perceive a dif-
ference in treatment, whether from the authorities
or from their colleagues. However, this assumption
does not necessarily mean that discrimination is tak-
ing place. By and large, it is essential to consider
what kinds of jobs workers in the UK are applying
for, and whether they really have the training and
qualifications for those jobs. This is because, even
in cases where discrimination occurs, it is not due
to the country of origin per se, but rather to a lack
of specific skills or knowledge necessary for the job
in question or for communicating with the relevant
authorities. Prospective workers in the UK should
also keep up to date with current events through the
UK Government's website, which provides regular
updates on changes and developments in the UK-
EU negotiations. Those considering employment
opportunities in the UK are encouraged to visit the
Office for Slovaks Living Abroad website, which
provides comprehensive information on available
employment options and the associated conditions
in foreign countries. It is, however, important not to
neglect the fate of those who will continue to work
in the UK after the country departs from the EU.
These individuals will not be subject to the single
labor market and free movement of workers, as set
out in the EU's current legislation. It is therefore of
the utmost importance that negotiations continue to
ensure the maintenance of as many of the benefits
currently enjoyed by citizens of other EU Member
States working in the UK as possible. Many coun-
tries, including the Slovak Republic, have decided
to treat UK citizens working in Slovakia similarly to
preserve these benefits.

The synergies between labor migration and the
2030 Agenda underline the significance of consid-
ering migration policies and initiatives within the
broader framework of the Sustainable Development
Goals as set out in Agenda 2030. In this case, it is
not only about reducing discrimination in employ-
ment as such, but also about reducing discrimina-
tion in the employment of workers in the UK from
other Member States. Many Slovaks working in the
UK have not experienced differential treatment, and
there is not a great deal of discrimination based on
country of origin; hence, it can be argued that an-
ti-discrimination policy is working in this regard.
On the negative side, it is perhaps too narrowly fo-
cused and does not account for discrimination based
on educational attainment. However, this statement
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is highly questionable because employers cannot be
blamed for preferring a more skilled workforce.

To justify that the data collected in 2022 remains
relevant, several factors must be demonstrated to
ensure that the data align with current needs and
objectives. If the data was gathered to track long-
term trends in respondents” preferences, and those
trends have not shifted significantly, the data re-
mains relevant. The 2022 data pertains to respon-
dents” behaviors that are stable over time, and the
same characteristics are being studied; the data re-
mains applicable. The 2022 data shows trends that
have continued into 2023 and 2024. If key indicator
conditions have remained stable, the data is likely
still relevant for analysis and decision-making. This
consistency suggests that the 2022 data accurately
reflects ongoing trends rather than outdated infor-
mation. Since 2022, no significant events have oc-
curred that could dramatically alter the data's rele-
vance. In stable contexts, data from 2022 is likely
still applicable. The data remain applicable because
the factors it measured have not changed rapidly.
The data sources used in 2022 remain reliable and
accurate. No identified biases, errors, or inconsis-
tencies in the data have emerged since 2022, rein-
forcing the accuracy and continued relevance of the
information. The target audience or demographic
for which the data was collected remains the same.
For instance, if the data focused on a customer seg-
ment or region whose behavior has not shifted sig-
nificantly, the insights from 2022 remain relevant.

Generally speaking, COVID-19 had a profound
impact on labor migration, disrupting global migra-
tion patterns and affecting both migrant workers and
host countries. According to Gavurova et al. (2023),
Watterson (2020), and Belas et al. (2022), among
the key impacts, aspects such as border closures
and travel restrictions, imposed by many countries,
could have included halting or severely restricting
labor migration. This left many migrants stranded
in their home or host countries without work or the
ability to return home. Secondly, there are job loss-
es and economic hardship when migrant workers,
especially in sectors like hospitality and healthcare,
face widespread job losses due to economic slow-
downs. Many lacked access to social safety nets,
increasing their vulnerability. Next, there is a shift
in labor demand in some industries, such as health-
care and logistics, which saw an increased demand
for migrant labor. However, sectors such as tour-

ism and manufacturing experienced reduced labor
needs, leading to changes in migration patterns. In
international economics, remittances declined in
2020, a critical source of income for many develop-
ing countries, as migrant workers earned less or lost
jobs. This negatively affected households dependent
on these funds. Finally, within the health and safety
concerns, migrant workers often faced higher risks
of COVID-19 exposure due to overcrowded living
conditions, lack of healthcare access, and unsafe
work environments, exacerbating the pandemic's
impact on their health and well-being. To sum up,
COVID-19 disrupted labor migration, causing eco-
nomic hardship for migrants and altering labor mar-
ket demands, while also exposing vulnerabilities in
migrant workers' access to protections.

CONCLUSION

This paper demonstrates that Brexit will also af-
fect the Slovak labor market, as evidenced by the
intention of some Slovak workers in the UK to re-
turn to Slovakia. On the other hand, a larger share
of workers currently working in the UK will not be
affected by Brexit. We have concluded that work-
ers with lower educational qualifications are more
likely to perceive a different attitude, either from the
authorities or from their colleagues, which is why it
is crucial to consider which jobs workers in the UK
are applying for and whether they have the skills
and qualifications for those jobs. In conclusion, the
research results indicate that Slovak workers seek-
ing employment in the UK after the Brexit transition
period may encounter somewhat more challenging
conditions. However, workers currently employed
in the UK can find reassurance in the UK govern-
ment's commitment to ensuring their continued
presence in Britain without undue bureaucratic hur-
dles or discriminatory treatment. As a limitation of
the research, it should be noted that some question-
naires were incomplete, some responses were irrel-
evant, and the statistical data varied across sources.

To justify that the 2022 data is still relevant the
objectives of the data collection align with current
goals, the trends and patterns it identifies have con-
tinued into the present, no major disruptions have oc-
curred since the data was collected, the data quality
remains high, and sources are reliable, the target au-
dience or environment has not significantly changed
as well as experts validate its continued usefulness,
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and any newer data supports rather than contradicts
it. In this context, the 2022 data remain a relevant
and helpful resource for making informed decisions.
By going deeper and making this explored topic co-
herent and compact further research will be devoted
to exploring the issues such as the healthcare spend-
ing on the healthcare workforce composition trends
in the UK and Slovakia; the demand for healthcare
labor in the Slovak Republic and EU countries; a
statistical analysis to explain the reasons behind the
migration trends presented on the Slovak healthcare
system labor force and EU member states versus the
UK.

AUTHOR CONTRIBUTIONS

Conceptualization and theory: MK; research design:
MK; data collection: MK; analysis and interpretation:
MK; writing draft preparation: MK; supervision: MK;
correction of article: MK; proofread and final approval
of article: MK. All authors have read and agreed to the
published version of the manuscript.

REFERENCES

Adler-Nissen, R., Galpin, C., & Rosamond, B.
(2017). Performing Brexit: How a post-Brexit world
is imagined outside the United Kingdom. British
Journal of Politics & International Relations, 19(3),
573-591.https://doi.org/10.1177/1369148117711092
Aucejo, E.A. (2021). International migration, productive
economy and higher education within the framework of
the United Nations 2030 Agenda. Revista De Educacion
Y Derecho-Educational and Law Review, 23.

Belas, J., Gavurova, B., Dvorsky, J., Cepel, M., & Du-
rana, P. (2022). The impact of the COVID-19 pandemic
on selected areas of a management system in SMEs. Eco-
nomic Research-Ekonomska Istrazivanja, 35(1), 3754-
3777. https://doi.org/10.1080/1331677X.2021.2004187

Belas, J., Gavurova, B., Kubak, M., & Novotna, A.
(2023). Risk Management Level Determinants in Viseg-
rad Countries - Sectoral Analysis. Technological and
Economic Development of Economy, 29(1), 307-325.
https://doi.org/10.3846/tede.2023.18415

Billing, C., McCann, P., & Ortega-Argilés, R. (2019).
Interregional inequalities and UK sub-national gover-
nance responses to Brexit. Regional Studies, 53(5), 741-
760. https://doi.org/10.1080/00343404.2018.1554246

Daoudy, M., Schraven, B., Kristiansen, M., Swain,
A., & Scheffran, J. (2022). Migration and the 2030 Agen-
da. One Earth, 5(8), 838-840. https://doi.org/10.1016/].
oneear.2022.08.001

Dhingra, S., Machin, S., & Overman, H. (2017).

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025

COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

Local Economic Effects of Brexit. National Insti-
tute Economic Review, 242(1), 24-36. https://doi.
org/10.1177/002795011724200112

Dovalova, G., Hosoff, B., & Stracova, E. (2018).
Brexit In Terms of Foreign Trade, Value Added and Em-
ployment. /2th International Days of Statistics and Eco-
nomics, 393-403.

Esmaeilzadeh, P., & Mirzaei, T. (2018). Comparison
of the UK citizens' perspectives on the consequences of
different Brexit scenarios for healthcare: An experimen-
tal study. Health Policy and Technology, 7(4), 325-332.
https://doi.org/10.1016/1.hlpt.2018.10.006

Fojtikova L., Vavrek R., & Dolezelova P. (2023).
Road of the least developed countries to sustainable de-
velopment: Assessing trade participation in the context
of the sustainable development goals. Sustainable De-
velopment, 31(4), 2492 — 2506. https://doi.org/10.1002/
sd.2524

Gavurova, B., Skare, M., Belas, J., Rigelsky, M., &
Ivankova, V. (2023). The relationship between destina-
tion image and destination safety during technological
and social changes COVID-19 pandemic. Technological
Forecasting and Social Change, 191, 122488. https://doi.
org/10.1016/j.techfore.2023.122488

Glimm, F., & Fabus, M. (2024). Determinants of the
Willingness to Use Autonomous Mobility as a Service in
Germany. Future Transportation, 4(3), 746 — 764. https://
doi.org/10.3390/futuretransp4030035

Hajduova, Z., Mura, L., & Ostrihonova, M. (2025).
Exploring generational differences in corporate culture
perception and career orientation in the environment
of family businesses. Journal of International Stud-
ies, 18(3), 219 — 236. https://doi.org/10.14254/2071-
8330.2025/18-3/11

King, R. (2020). On Europe, Immigration and In-
equality: Brexit as a "Wicked Problem'. Journal of Immi-
grant & Refugee Studies, 19(1), 25-38. https://doi.org/10
.1080/15562948.2020.1821275

Lincényi, M. (2017). Entrepreneurship ecosystem
facets: The european migrant crisis and public opinion
in Slovakia. Entrepreneurship and Sustainability Issues,
5(2),357—367. https://doi.org/10.9770/jesi.2017.5.2(14)

Lulle, A., King, R., Dvorakova, V., & Szkudlarek,
A. (2019). Between disruptions and connections: "New"
European Union migrants in the United Kingdom before
and after the Brexit. Population Space and Place, 25(1),
€2200. https://doi.org/10.1002/psp.2200

Marginean, S.C., Orastean, R., & Sava, R. (2020).
The Road to the Economics of Brexit: A New Direction in
Economic Research. Journal of Business Economics and
Management, 21(6), 1665-1682. https://doi.org/10.3846/
jbem.2020.13505

Mishchuk H., Oliinyk O., Bilan Y., & Skare M.
(2025). The Role of Leadership in Attracting Intellec-
tual Migrants and Boosting Innovative Development of

33



SOCIAL POLICY AND QUALITY OF LIFE

Countries. Contemporary Economics, 19(3), 339 — 354.
https://doi.org/10.5709/ce.1897-9254.570

Mishchuk, H., Bilan, Y., Androniceanu, A., & Krol,
V. (2023). Social capital: Evaluating its roles in compet-
itiveness and ensuring human development. Journal of
Competitiveness, 15(2), 1-17. https://doi.org/10.7441/
joc.2023.02.01

Morgan, J. (2017). Brexit: Be Careful What You Wish
For? Globalizations, 14(1), 118-126. https://doi.org/10.1
080/14747731.2016.1228785

Mura, L., & Stehlikova, B. (2025). The ethics of
artificial intelligence: Safeguarding human dignity, so-
cial justice and environmental stability in the age of Al.
Equilibrium. Quarterly Journal of Economics and Eco-
nomic Policy, 20(2), 479 — 507. https://doi.org/10.24136/
eq.3743

Nijenhuis, G., & Leung, M. (2017). Rethinking Mi-
gration in the 2030 Agenda: Towards a De-Territorialized
Conceptualization of Development. Forum for Develop-
ment Studies, 44(1), 51-68. https://doi.org/10.1080/0803
9410.2016.1276958

Pollard, J.S. (2021). Brexit and the wider UK econ-
omy. Geoforum, 125, 197-198. https://doi.org/10.1016/].
geoforum.2018.02.005

Privara, A., Masarova, T., & Tupa, M. (2023). Migra-
tion and Labour Market Competitiveness: The Case of
EU. Journal of Competitiveness, 15 (1), 131-145. https://
doi.org/10.7441/joc.2023.01.08

Roézsa, Z., Folvarcna, A., Holubek, J., Vesela, Z.
(2023). Job crafting and sustainable work performance:
A systematic literature review. Equilibrium-Quarterly
Journal of Economics and Economic Policy, 18(3), 717-
750. https://doi.org/10.24136/eq.2023.023

Rozsa, Z., Tupa, M., Belas, J., Metzker, Z., & Suler, P.
(2022). CSR Conception and its Prospective Implementa-
tion in The SMEs Business of Visegrad Countries. Trans-
formations In Business & Economics, 21(1), 274-289.

Sargent, K. (2023). The labor market impacts of
Brexit: Migration and the European union. Economic
Modelling, 121, 106196. https://doi.org/10.1016/j.econ-
mod.2023.106196

Simionescu, M., Bilan, Y., & Gedek, S. (2019). Mi-
gration Determinants and Potential Impact of Brexit
on Migration from the CEE Countries to the UK. Acta
Polytechnica Hungarica, 16(7), 95-113, https://doi.
org/10.12700/APH.16.7.2019.7.6

Svendsen, O. (2019). Brexit and the future of EU de-
fence: a practice approach to differentiated defence in-
tegration. Journal of European Integration, 41(8), 993-
1007. https://doi.org/10.1080/07036337.2019.1622540

Tian, Y., Ma, S.P., Rui, R.X., Yu, Z., & Tian, M.Z.
(2021). The Analysis of Impact of Brexit on the Post-Brex-
it EU Using Intervented Multivariate Time Series. Acta
Mathematicae Applicatae Sinica-English Series, 37(3),
441-458. https://doi.org/10.1007/s10255-021-1022-7

Vojtovic, S., Letkova, N., & Kostrova, J. (2021). Im-
pact of Brexit on Return Migration to the Slovak Repub-
lic. Ad Alta-Journal of Interdisciplinary Research, 11(1),
374-380.

Walter, S. (2020). EU-27 Public Opinion on Brexit.
JCMS-Journal of Common Market Studies, 59(3), 569-
588. https://doi.org/10.1111/jcms.13107

Watterson, A. (2020). COVID-19 in the UK and Oc-
cupational Health and Safety: Predictable not Inevitable
Failures by Government, and Trade Union and Nongovern-
mental Organization Responses. New Solutions-A Journal
of Environmental and Occupational Health Policy, 30(2),
86-94. https://doi.org/10.1177/1048291120929763

Yildiz, A. (2021). Brexit, Migration and European
Integration Process. Ankara Avrupa Calismalari Dergi-
si-Ankara Review of European Studies, 20, 69-94. https://
doi.org/10.32450/aacd.978770

Information about the author
*Kordo§ M. — PhD, Alexander Dubcek University in Trencin, Trencin, Slovakia, email: marcel.kordos@
tnuni.sk, ORCID ID: https://orcid.org/0000-0002-1833-7096

ABTOp Typasbl MaJIiMeTTep
*Kopmoc M. — PhD, Kapsks! sxoHe okimuIiinik yHuBepcureTi, Bpmosune, Yexus, email: marcel.kordos@,
tnuni.sk, ORCID ID: https://orcid.org/0000-0002-1833-7096

Caenenus 00 aBTope
*Kopnoc M. — YauBepcuter uM. Anekcanapa Jlyoueka B Tpenuune, Tpenunn, CnoBakus, email: marcel.
kordos@tnuni.sk, ORCID ID: https://orcid.org/0000-0002-1833-7096

34

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025



COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

Appendix 1
Dependency calculations on respondents' education compared to those of domestic workers
Level 1 2 3 4 5 Total
Elementary 1 1 0 0 0 2
Apprenticeship 0 3 0 0 2 5
Secondary with graduation 2 20 7 23 36 88
Univ - Be. 0 2 6 9 13 30
Univ - Master 5 13 2 4 19 43
Univ - Phd. 0 0 0 3 0 3
Total 8 39 15 39 70 171
0,093567 0,45614  0,175439 0,45614 0,818713
0,233918 1,140351  0,438596  1,140351 2,046784
4,116959  20,07018  7,719298  20,07018 36,02339
1,403509 6,842105  2,631579  6,842105 12,2807
2,011696 9,807018 3,77193  9,807018 17,60234
0,140351 0,684211  0,263158  0,684211  1,22807
8,781067 0,648448  0,175439 0,45614 0,818713
0,233918 3,032659  0,438596  1,140351 0,001069
1,08855 0,000245 0,067026  0,427693 1,52E-05
1,403509 3,426721 4311579  0,680567  0,04213
4,439021 1,039576  0,832395  3,438502 0,110977
0,140351 0,684211 0,263158  7,838057  1,22807
47,18875
df = 20
Critical value 31,41
35
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Appendix 2
Dependency calculations on the age of respondents compared to those of domestic workers
Age group 1 2 3 4 5 Total
18-25 2 13 5 13 17 50
26-33 0 9 7 15 26 57
34-44 4 12 3 7 24 50
45 and more 2 5 0 4 3 14
Total 8 39 15 39 70 171
2,339181 11,40351  4,385965 11,40351 20,46784
2,666667 13 5 13 23,33333
2,339181 11,40351  4,385965 11,40351 20,46784
0,654971 3,192982 1,22807  3,192982 5,730994
0,049181 0,223509  0,085965 0,223509 0,587551
2,666667 1,230769 0,8 0,307692  0,304762
1,179181 0,031201  0,437965 1,700432 0,609551
2,762114 1,022653 1,22807  0,203971 1,301402
16,95614
df = 12
Critical value 21,03
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Appendix 3
Dependency calculations on the age of respondents compared to workers in other countries
Level 1 2 3 4 5 Total
Elementary 1 1 0 0 0 2
Apprenticeship 0 3 0 0 2 5
Secondary with graduation 2 20 7 23 36 88
Univ - Be. 0 2 6 9 13 30
Univ - Master 5 13 2 4 19 43
Univ - Phd. 0 0 0 3 0 3
Total 8 39 15 39 70 171
0,093567  0,45614 0,175439  0,45614 0,818713
0,233918 1,140351 0,438596 1,140351 2,046784
4,116959 20,07018 7,719298 20,07018 36,02339
1,403509 6,842105 2,631579 6,842105 12,2807
2,011696 9,807018  3,77193 9,807018 17,60234
0,140351 0,684211 0,263158 0,684211 1,22807
8,781067 0,648448 0,175439  0,45614 0,818713
0,233918 3,032659 0,438596 1,140351 0,001069
1,08855 0,000245 0,067026 0,427693 1,52E-05
1,403509 3,426721 4,311579 0,680567  0,04213
4,439021 1,039576 0,832395 3,438502 0,110977
0,140351 0,684211 0,263158 7,838057  1,22807
47,18875
df= 20
Critical value 31,41
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Appendix 4
Dependency calculations on the age of respondents compared to workers in other countries
Age group 1 2 3 4 5 Total
18-25 2 13 5 13 17 50
26-33 0 9 7 15 26 57
34-44 4 12 3 7 24 50
45 and more 2 5 0 4 3 14
Total 8 39 15 39 70 171
2,339181| 11,40351| 4,385965| 11,40351| 20,46784
2,666667 13 5 13| 23,33333
2,339181| 11,40351| 4,385965| 11,40351| 20,46784
0,654971| 3,192982| 1,22807| 3,192982| 5,730994
0,049181| 0,223509| 0,085965| 0,223509| 0,587551
2,666667| 1,230769 0,8] 0,307692| 0,304762
1,179181] 0,031201| 0,437965| 1,700432| 0,609551
2,762114| 1,022653| 1,22807| 0,203971| 1,301402
16,95614
df= 12
Critical value 21,03
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Appendix 5

Dependency calculations on respondents' educational attainment compared to workplace
relationships or co-workers' attitudes

Level

1

2

3

Total

Elementary

1

2

Apprenticeship

3

OO |~

5

Secondary with graduation

11

27

88

Univ - Be.

3

o)}

30

Univ - Master

11

7

43

Univ - Phd.

S| |wW| o ||~

3

O | |[W [ O[O

0

3

Total

—
[o)

32

10

40

171

0,187135

0,374269

0,116959

0,467836

0,853801

0,467836

0,935673

0,292398

1,169591

2,134503

8,233918

16,46784

5,146199

20,5848

37,56725

2,807018

5,614035

1,754386

7,017544

12,80702

4,023392

8,046784

2,51462

10,05848

18,35673

0,280702

0,561404

0,175439

0,701754

1,280702

3,530885

1,046144

0,116959

0,467836

0,853801

0,467836

4,554423

0,292398

1,169591

0,008476

0,006645

1,815493

0,895062

1,999284

0,054642

0,013268

1,21716

6,004386

0,147544

0,002908

0,000136

1,083848

0,105318

0,929991

0,022542

0,280702

10,59265

0,175439

0,701754

1,280702

39,83782

df=

20

Critical value

31,41
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Appendix 6

Dependency calculations on the age of respondents versus workplace relationships

or co-workers' attitudes

Age group 1 2 3 4 5 Total
18-25 6 11 3 10 20 50
26-33 2 7 3 16 29 57
34-44 5 6 4 14 21 50
45 and more 3 8 0 0 3 14
Total 16 32 10 40 73 171
4,678363| 9,356725| 2,923977| 11,69591| 21,34503
5,333333| 10,66667| 3,333333| 13,33333| 24,33333
4,678363| 9,356725| 2,923977| 11,69591| 21,34503
1,309942| 2,619883| 0,818713| 3,274854| 5,976608
0,373363 0,2886| 0,001977| 0,245906| 0,084755
2,083333| 1,260417| 0,033333| 0,533333| 0,894977
0,022113| 1,204225| 0,395977| 0,453906| 0,005577
2,180477| 11,04845| 0,818713| 3,274854| 1,482479
26,68677
df= 12
Critical value 21,03
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AHHOTALUMUA

NccnenoBaHUs 3KONOTMYECKOM MONMUTUKIN UFPAIOT BaXKHENMLLYIO POJ/ib B PELLEHMUM SKONOTUYECKMX NPObiem.
B KazaxcTaHe n3yyeHune sKoN0rMYECKOM NONUTUKM OXBATHIBAET LUMPOKUIA CNEKTP TEM: OT 3arpA3HEHMA BO3-
[AyXa [0 3KoN0rmyeckoro obpasosaHua. Llenb AaHHON paboTbl — NpoBecTn 6UBANOMETPUYECKUIA aHANU3
Hay4YHbIX Ny6AMKaLMIA MO 3KOOrMYecKolM noanTuke KasaxctaHa Ha OCHOBE ABYX MAacCMBOB AaHHbIX U3 6U-
61morpadumyeckunx katanoros Google Scholar n OpenAlex. AHann3 BbINOAHEH C MPUMEHEHWEM NPOrPaMM-
Horo obecneyeHus VOSviewer, CMCTEMATU3MPOBAH MO A3blKam Ny6AMKaLMI, TEMATUKE, TUMAaM UCTOYHUKOB
N MHCTUTYLMOHAIbHON NPUHALNEKHOCTU aBTOPOB. Pe3ynbTaThl MOKa3blBAOT YCTOMYMBBIA POCT HAay4YHOroO
MHTepeca K aKo/ormyeckor nonntuke KasaxcraHa nocne 2010 roga, roe nuk nyb6aMKauMOHHOW aKTUBHO-
CTV npuxoauTca Ha 2022-2024 rr. (62, 70 u 82 nyb6anKauMm cOOTBETCTBEHHO). Cpeaun nybauKaLumii, oTo-
bpaHHbIX B Google Scholar, BblaenatoTca YeTblpe KAOYEBblE TEMATUYECKMUE FPYNMbl: UCCAEL0BAHMUA MO
3e/1EHOM 3KOHOMMKE, 3KOIOTMYECKOM BE30MAaCHOCTN M OXPaHe OKPYrKAtOLWEN Cpesbl, SKON0rMYeCKoMy 3a-
KOHOZATENbCTBY U PEryNATOPHbIM pedopmam, a TaKKe 3KoorMyeckomy obpasoBaHuto. AHaIM3 maccmBa
OpenAlex NoKa3blBaeT aHA/IOMMYHYO CTPYKTYPY HAY4YHbIX MHTEPECOB, HO C MHbIM COAEPXKATENbHbIM aK-
LeHTOM: npeobnaaatoT paboTbl MO BONPOCAM 3HEPreTMYeckon 6e30MacHOCTM, KAMMATUYECKON MOMUTUKM,
NMOCTCOBETCKOWN MOANTUYECKON SKOHOMUMU U YCTOMYMBOrO pa3BuTUA. B 06omx Habopax AaHHbIX OCHOBHYHO
[OOJIH0 COCTaB/AIOT HayYHbIEe CTaTbW, YTO OTPAXKAET YCTOMUMBYHO aKaLeMMUYECKYIO HAanpaBieHHOCTb Mcce-
[0BaHuWI. [Ina byaywmx nccaefoBaHnn pekomeHayeTcsa 6osiee ryboKoe U3ydeHrne KOHKPETHbIX aCneKToB
MN3MEHEHMA MOIMTUKM, OCOBEHHO B 06/1aCTN 3KONOTMYECKOTO 06Pa30BaHMNA U oNpeseneHnn «KM3MeHeHNs
NOIMTUKMNY B KOHTEKCTe KasaxcTaHa, YTobbl yylle NOHATb ero nocaeacTems.
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INTRODUCTION

Environmental challenges have emerged as
pressing global concerns, necessitating the develop-
ment of comprehensive policies to mitigate not only
ecological degradation but also promote sustainable
development and green growth mechanisms (Run-
haar, 2016). Across the globe, governments, civil
society organizations, businesses, and individual
citizens are increasingly collaborating to devise and
implement effective environmental policies (Islam
et al., 2014). These policies are inherently complex,
as pointed out by numerous scholars as Wirl (1999)
and Head (2025), requiring the integration of diverse
stakeholder interests and a coordinated approach to
achieve meaningful solutions. The case of Kazakh-
stan presents a particularly compelling context for
studying environmental policy, given the country’s
unique socio-economic landscape and its reliance
on natural resources.

Kazakhstan, the largest landlocked country in
Central Asia, faces a “natural resource curse” dilem-
ma, where the drive for economic growth, primari-
ly fueled by oil and gas exploitation, conflicts with
environmental sustainability goals (ADB, 2024).
Since gaining independence in 1991, Kazakhstan
has embarked on a journey of policy reform, aiming
to strike a balance between economic development
and environmental protection. The nation's environ-
mental issues encompass a broad spectrum, includ-
ing air and water pollution, waste management, cli-
mate change impact, biodiversity conservation, and
the sustainable use of natural resources (Ospanova,
2014; UNECE, 2025).

Environmental governance in Kazakhstan is
shaped not only by government initiatives but also
by the active engagement of non-governmental or-
ganizations such as Greenwomen Kazakhstan and
the Biodiversity Conservation Fund of Kazakhstan,
private enterprises including Recycle Birge and En-
vironmental Resources Management (hereinafter —
ERM), and international partners such as the Cen-
tral Asia Regional Economic Cooperation program
(hereinafter —- CAREC) and UNDP Kazakhstan.

While Recycle Birge conducts social events to
promote awareness about waste management is-
sues (Rhythm Foundation, 2021), ERM serves as
an eco-consulting firm specialising in environmen-
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tal protection and environmental auditing (ERM,
2024).

In recent decades, Kazakhstan has introduced
several legislative measures to enhance its envi-
ronmental framework. Notably, the Environmental
Codes of 2007 and 2021 have introduced significant
regulatory changes, such as the “polluter pays” prin-
ciple, the “remedial” principle, and the adoption of
Best-Available-Technologies (hereinafter — BAT)
aimed at reducing harmful emissions (Kumar &
Makhmudova, 2022). These legislative develop-
ments are complemented by large-scale national
projects like the 2030 Agenda, Carbon Neutrality
Strategy 2060, Green Economy Concept, and Zhasyl
Kazakhstan, which align with global Sustainable
Development Goals (hereinafter — SDGs) and em-
phasise green energy transition, pollution control,
and ecosystem restoration (UNECE, 2025).

Despite the growing body of literature addressing
Kazakhstan’s environmental issues, there remains a
notable gap in research specifically focused on the
dynamics of environmental policy change within the
country. While numerous studies examine the status
and effectiveness of environmental policies, fewer
investigations explore how these policies evolve,
adapt, or are reformed in response to internal and
external pressures. Addressing this gap is critical for
understanding the mechanisms driving policy trans-
formation, especially in the context of Kazakhstan's
transition to a green economy.

This paper seeks to fill this gap by conducting
a comprehensive bibliometric literature review
of 92 environmental policy change studies in Ka-
zakhstan on the Google Scholar research engine.
By analyzing scholarly works published in English,
Russian, and Kazakh, this study aims to identify the
key themes, trends, and gaps in existing research.
Then, 560 research articles from the OpenAlex bib-
liographic catalogue covering environmental policy
change studies in Kazakhstan were analysed. For the
bibliometric literature analysis, the main research
trends, themes, publication types, and sources of in-
stitutions are identified. The findings of this review
not only contribute to the academic discourse on
environmental governance but also offer practical
insights for policymakers seeking to enhance the
sustainability of Kazakhstan's developmental strat-
egies.
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LITERATURE REVIEW

The concept of policy change encompasses a
range of theoretical perspectives and typologies, re-
flecting its multifaceted nature. At its core, policy
change refers to modifications in the structure, ob-
jectives, or mechanisms of existing policies, often
in response to evolving socio-political and environ-
mental challenges. Scholars like Lester and Stewart
(1996) described policy change as the replacement
or adjustment of existing policy frameworks to ac-
commodate new realities. This transformation can
be incremental, involving gradual adjustments, or
radical, characterized by comprehensive overhauls
(Lindblom, 1979).

Policy change is often equated with policy inno-
vation, where new policies emerge to address previ-
ously unrecognised issues, or policy reform, which
involves revising existing policies to enhance their
effectiveness. Peters & Hogwood (1985) categorize
policy change into four primary types: (1) policy in-
novation, which introduces entirely new policy sec-
tors; (2) policy succession, where existing policies
are replaced or modified; (3) policy maintenance,
focusing on adapting policies to maintain their rel-
evance; and (4) policy termination, which involves
the discontinuation of outdated or ineffective pol-
icies. Capano and Howlett (2009) further expand
on this typology, identifying four patterns of policy
change: cyclical change (periodic revisions without
altering the status quo), dialectical change (trans-
formative change through synthesis and conflict
resolution), linear change (predictable, evolutionary
shifts), and teleological change (goal-oriented trans-
formation driven by specific policy objectives).

To explain the dynamics of policy change, sev-
eral theoretical frameworks have been developed.
The Advocacy Coalition Framework (hereinafter
— ACF), proposed by Jenkins-Smith and Sabatier
(1993), posits that policy change occurs through the
interaction of coalitions that advocate for specific
policy beliefs, often triggered by external shocks or
shifts in the socio-political environment. This frame-
work highlights the role of policy-oriented learning,
where stakeholders adapt to changing conditions to
achieve a stable coalition consensus.

The Path Dependency Theory, as articulated by
Pierson (2000), emphasised the influence of histor-
ical policy decisions, which constrain future policy
options. This theory suggests that policy trajecto-

ries are shaped by critical junctures and reactive
sequences, leading to a lock-in effect where earlier
decisions become self-reinforcing, making policy
shifts challenging.

The punctuated equilibrium theory by Baumgart-
ner and Jones (1991) argued that policy change is
characterised by long periods of stability punctuated
by brief episodes of significant change. This frame-
work suggests that policy subsystems are resistant to
change due to institutional inertia, with major shifts
occurring only when existing structures are dis-
rupted by political, economic, or social upheavals.
Kingdon’s Multiple Streams Approach (hereinafter
— MSA) posits that policy change materialises when
three independent streams (problems, policies, and
politics) converge at a critical juncture, creating a
"policy window" that facilitates transformative ac-
tion. The policy stream deals with the feasibility,
effectiveness, and soundness of policy solutions
to the policy problem, while the politics stream is
concerned with balancing public opinion and public
support with the political climate by policymakers.
This convergence is essential for mobilising sup-
port, aligning policy solutions with political prior-
ities, and addressing recognised societal problems.

Environmental policy change has been exten-
sively studied across various regions, focusing on
the evolution of regulatory frameworks, technolog-
ical innovations, and governance strategies. Jordan
et al. (2004) and Kraft (2021) examined the global
progression of environmental policies, highlighting
the transition from command-and-control approach-
es to market-based mechanisms like emissions trad-
ing schemes. Kemp (2000) and Jaffe et al. (2002)
explored the role of environmental regulations in
driving technological advancements, emphasising
the concept of “policy-induced innovation”.

Studies on environmental policy integration,
such as those by Nilsson (2005) analysed how sus-
tainability objectives are embedded into national
policy frameworks, enhancing the effectiveness of
environmental governance. Regional analyses, like
Calel and Dechezlepretre (2016) examination of the
European carbon market, provide insights into poli-
cy diffusion and the transfer of best practices across
borders. Similarly, Keeley and Scoones (2014)
explored policy processes in Africa, while Tosun
(2013) compared environmental policy changes in
emerging democracies of Eastern Europe and Latin
America.
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While there is extensive research on environ-
mental policy at the global level, studies focusing
on Kazakhstan are comparatively limited. Early
works by Matter (1993) and Bowers (1993) exam-
ined the legacy of Soviet-era environmental issues,
particularly the impact of nuclear contamination
and industrial pollution. Subsequent studies have
explored the evolution of Kazakhstan's environmen-
tal governance in the post-Soviet period, including
the adoption of the 2007 and 2021 Environmental
Codes, which introduced comprehensive regulatory
measures for pollution control and resource man-
agement.

Recent scholarship highlights Kazakhstan's ef-
forts to transition to a green economy, driven by pol-
icies promoting renewable energy, waste reduction,
and sustainable development. Kazbekova (2022) an-
alyzed stakeholder dynamics in implementing green
economy policies, revealing challenges in achieving
effective collaboration between governmental and
non-governmental actors. Gulbrandsen et al. (2017)
examined the influence of international emissions
trading systems on Kazakhstan's environmental pol-
icy, using the policy diffusion framework to assess
how external models shape domestic regulations.

Bibliometric analysis work on environmental
policy studies in the context of Kazakhstan has also
been covered by several researchers. For instance,
Meidute-Kavaliauskiene et al. (2024) conducted a
bibliometric review analysis studying sustainable
development goals in Kazakhstan’s academic land-
scape. According to the paper, the authors found
that there is a lack of studies that cover the prac-
tical applications of sustainable development goals
in Kazakhstan. Moreover, in terms of number of
publications by academic institutions, Nazarbayev
University, along with Al-Farabi Kazakh National
University and Eurasian National University, are the
top leaders, while Buketov Karaganda University
and Abai Kazakh National Pedagogical University
are ranked 13" and 14" place.

As same as Meidute-Kavaliauskiene et al. (2024)
article, the article by Gafu et al. (2024) have also
thoroughly examined the sustainable development
goals research aspects, where the scholars analysed
7092 Scopus-indexed Kazakhstani publications for
the period 2015 to 2023. The study results high-
light the following three main key findings. First,
from 2015 to 2023, a 10% decline in the number
of publications related to sustainable development
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goals in Kazakhstan has been noted. Second, publi-
cations that cover sustainable development goals in
Kazakhstan are less available to open access than in-
ternational papers. And third, there is less academic
attention directed towards sustainable development
goals 1, 5, 14, and 17, unlike sustainable develop-
ment goals 3, 4, 7, 8, and 10.

Another paper by Kangalakova et al. (2025) also
conducted a bibliometric literature review analysis
investigating the greening business aspects by look-
ing into the Scopus database for the period from
1992 to 2024, where a total of 660 publications were
examined. The scholars have also used the VOS
Viewer software to conduct an in-depth analysis.
Based on the research results, the scholars identi-
fied that there was a rapid growth of publications
noticeable from 2019 to 2024 on greening business
studies, where the United Kingdom leads in terms
of the number of publications in this research field.
The author also identified several key research di-
rections for greening business aspects, namely the
focus on green technologies, green financing mech-
anisms, and the adoption of greening mechanisms in
the business sector.

Despite these contributions, there remains a no-
table gap in the application of policy change the-
ories to Kazakhstan's environmental policy land-
scape. Most studies focus on descriptive analyses
of policy outcomes rather than the underlying pro-
cesses driving policy change. This review identifies
a critical need for research that applies theoretical
frameworks like the ACF and the MSA to the study
of environmental policy dynamics in Kazakhstan.

MATERIALS AND METHODS

First, this study adopts a systematic bibliometric
literature review approach to explore the landscape
of environmental policy change research in Ka-
zakhstan. The research articles were identified via
Google Scholar research engine and the OpenAlex
research database. First, in terms of Google Schol-
ar, a total of 92 articles written in English, Kazakh,
and Russian were used for the analysis, while 560
articles were examined from the OpenAlex bib-
liographic catalogue database.

By definition, a bibliometric analysis is used for
uncovering emerging research trends, patterns, and
helps to identify knowledge gaps (Donthu et al.,
2021). For this, the VOS Viewer software program
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is applied to study specifically articles covering “en-
vironmental policy change studies in Kazakhstan”.

For the bibliometric literature review analysis,
the most prevailing research trends, source of publi-
cation types, source of educational institutions, and
main research gaps within the existing body of lit-
erature are identified. As a reference, we have used
the bibliometric study approach used by Alsmadi
and Alzoubi (2022) in the study on ‘green econo-
my’, where the scholars investigated the publica-
tion trends and distribution of journals based on the
number of journal publications. However, for this
study, we have not covered the aspects regarding
keywords.

The methodology involves three key phases:
bibliometric literature search strategy; inclusion and
exclusion criteria; data extraction and analysis; con-
tent analysis procedure; and reliability and validity.

To ensure comprehensive coverage, a structured
search was conducted using Google Scholar and Ope-
nAlex databases, which provide access to a wide array
of academic articles, conference papers, and reports.
The search was performed using a set of predefined
keywords, namely, environmental policy change Ka-
zakhstan, ecological policy change Kazakhstan, and
environmental policy dynamics Kazakhstan. These
terms were also translated and used in Russian and
Kazakh to capture a broader range of sources.

The search process included articles published
up to 2025, ensuring the most current research is
considered. To enhance the rigour of the search,
Boolean operators (e.g., OR) and truncation sym-
bols were employed to refine search results. Addi-
tionally, reference lists of key articles were manu-
ally screened to identify relevant studies that may
not have been captured through the database search.

Inclusion and Exclusion Strategy

To ensure the relevance and quality of the select-
ed studies, specific inclusion and exclusion criteria
were applied. Articles were included if they: a) fo-
cused on environmental policy studies within the
context of Kazakhstan; b) were published in peer-re-
viewed journals, conference proceedings, or reputa-
ble academic sources; c) were available in English,
Russian, or Kazakh; and d) addressed themes relat-
ed to environmental studies, environmental policy
dynamics, green economy, or sustainability.

Conversely, studies were excluded if they: a)
focused solely on environmental issues without ad-

dressing policy aspects; b) were opinion pieces, ed-
itorials, or lacked empirical or theoretical analysis;
or c¢) were inaccessible in full text or published in
non-academic sources.

A total of 92 articles from Google Scholar and
560 articles from OpenAlex were selected for de-
tailed analysis after applying these criteria (see Ap-
pendix 1, 2 and 3).

Data Extraction and Analysis

The selected 92 and 560 articles were systematical-
ly analysed using a content analysis framework, which
involves categorising and synthesising qualitative data
to identify patterns, themes, and trends. The analysis
was structured around three key dimensions: (1) Year
of Publication: Articles were categorized by their pub-
lication year to identify temporal trends in research
focus and volume; (2) Thematic Focus: Each article
was examined to determine its primary research focus,
such as green growth and economy, environmental
protection, legislative policy changes, and environ-
mental education. This categorization helped in map-
ping the dominant areas of research within the broader
theme of environmental policy change in Kazakhstan.
(3) Language of Publication: To assess the accessibili-
ty and linguistic distribution of research, articles were
grouped based on their language - English, Russian, or
Kazakh. (4) Publication Type: Used to identify the type
of publications of the articles, such as research articles,
conference papers, book chapters, dissertations, thesis,
blogs, or other types. And (4) Source of Educational
Institution: This section analysed which academic or
educational institutions have published how many ar-
ticles. This analysis provides insights into the regional
and international engagement with environmental pol-
icy issues in Kazakhstan.

Content Analysis Procedure

The content analysis for the literature review of
92 articles was conducted using a mixed-methods
approach, combining qualitative and quantitative
techniques. Initially, a qualitative review was per-
formed to extract themes and insights from each ar-
ticle using the VOS Viewer software program. This
was followed by a quantitative analysis, where the
frequency of publications by year, language, and
thematic focus was tabulated. Visual aids such as
tables, pie charts, and bar graphs were utilized to
present the data clearly and concisely.

Moreover, a deeper qualitative analysis was
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conducted on a subset of studies that explicitly ad-
dressed the dynamics of policy change. These arti-
cles were further analysed using theoretical frame-
works like the ACF and the MSA to understand the
application of these theories in the context of Ka-
zakhstan's environmental policies.

Reliability and Validity

To enhance the reliability of the findings, a
cross-verification process was employed, where
two independent ecology expert reviewers from
Kazakhstan assessed the relevance and categori-
sation of selected articles. To find the Kazakhstani
ecology experts, the social media platform LinkedIn
was used. For the selection process, a convenience
sampling method was used. Discrepancies were re-
solved through discussion to ensure consistency in
the analysis. Additionally, this review adhered to
best practices in systematic literature review meth-
odologies, including clear documentation of search
strategies, inclusion criteria, and analysis proce-
dures, thus ensuring transparency and replicability.

I'OCYJAPCTBEHHOE YIIPABJIEHUE

The independent reviews with the two Kazakhstani
ecology experts were conducted online via Zoom
platform, which were held in April 2025.

RESULTS

This section presents the findings of the system-
atic literature review, focusing on the distribution of
research articles by publication year, thematic focus,
and language of publication. The analysis is based
on a total of 92 scholarly articles on environmental
policy change in Kazakhstan, identified through a
rigorous selection process. The results are organized
into three subsections: (1) Publication Trends, (2)
Thematic Distribution, and (3) Linguistic Analysis.
Additionally, a brief comparative analysis of theo-
retical frameworks and visual data representation of
the study is presented.

As shown in Figure 1, the thematic analysis
highlights four dominant areas of research within
the context of environmental policy change in Ka-
zakhstan.
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Figure 1. Thematic analysis

First, the Green Growth and Green Economy
Policy thematic area accounted for the largest share
of the literature, with 17 publications. Studies in this

category primarily explore Kazakhstan’s transition
towards sustainable economic practices, focusing
on green technology, renewable energy initiatives,
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and the implementation of green economic strate-
gies. Key contributors include Kozlova (2012) and
Kazbekova and Kazbekov (2016), who analyzed the
mechanisms for enhancing green economy devel-
opment in Kazakhstan. Second, the Environmental
Protection and Safety thematic area comprised of 13
publications. This theme addresses issues related to
pollution control, ecosystem preservation, and safe-
ty regulations. Notable studies include Uruzgaliye-
va & Usmanov (2022), who investigated the role of
political mechanisms in addressing environmental
security in the Caspian region, and Tastanbekova
(2015), who focused on the management of protect-
ed areas in Kazakhstan. Third, the Environmental
Law and Regulatory Changes thematic area includ-
ed 8 publications, emphasizing the evolution of le-
gal frameworks and regulatory policies. Researchers
such as Baideldinov et al. (2013), Jangabulova and

29%
(27 articles)

35%
(32 articles)

= English

= Kazakh

Salykhbaeva (2014) explored the impact of legal
reforms on environmental governance, particularly
following the adoption of the 2021 Environmental
Code.

And fourth, the Environmental Education and
Awareness thematic area can be characterized as a
“growing area of interest”, with six publications,
highlighting the importance of educational initia-
tives in promoting sustainable development. Studies
like Kakimova (2013) and Kumar (2022) examine
the effectiveness of environmental education poli-
cies in raising awareness and fostering pro-environ-
mental behaviors among the public.

The analysis of the linguistic distribution of the
research articles reveals a relatively balanced repre-
sentation across three languages, as shown below in
Figure 2.

36%
(33 articles)

= Russian

Figure 2. Linguistic analysis

The predominance of English-language publica-
tions reflects Kazakhstan’s integration into the global
academic discourse on environmental policy. How-
ever, the significant proportion of articles in Kazakh
and Russian underscores the importance of local
language research in addressing region-specific envi-
ronmental challenges. Notably, studies published in
Kazakh often focus on national policies, while Rus-
sian-language research tends to engage with compar-
ative analyses involving other post-Soviet states.

First, according to the public trend analysis,
most of the publications have emerged during the
post-2015 period. Here, an upward rising trend can
be noted, with the greatest number of publications
releasing in 2022 (62 publications), 2023 (70 pub-
lications), 2024 (82 publications), and first half of
2025 (48 publications). Therefore, similar in our
literature review analysis, most of the publications
have emerged after 2010. The results of the analysis
are shown below in Figure 3.
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Second, in terms of thematic focus, which in-
cluded a total of 193 topic groups, the nine most
prevailing topics included the following: (1) en-
ergy security and policy; (2) energy, environment,
and economic growth; (3) influence of climate on
human conflict; (4) soviet & post-soviet political
economy; (5) regional socio-economic development
trends; (6) climate change policy and economics;
(7) diverse aspects of tourism research; (8) agricul-

Table 1. Publication Type Analysis

tural development and environmental polices; (9)
sustainable development policies.

Third, in terms of the content of the 560 research
articles, the following can be pointed out. First, in
terms of publication types, a significant majority of
the works published were ‘research articles’, fol-
lowed by ‘book type’, ‘book chapters’, and ‘other
types’. The full results see in Table 1 below.

Source Total Publications
Research Articles 442
Book Type 36
Book Chapters 23
Other Types 59

Note: compiled by the authors based on the OpenAlex database

Lastly, the institutions that have published the
most research articles were Al-Farabi Kazakh Na-
tional University followed by L.N. Gumilyov Eur-
asian National University, and Nazarbayev Uni-
versity. On the other hand, the highest number

Table 2. Source of Institution Analysis

publications published by foreign educational insti-
tutions were by the Russian Academy of Sciences
and Chinese Academy of Sciences. The full list can
be seen below in Table 1.

No. |Educational Institution Publications
1 Al-Farabi Kazakh National University 30
2 L.N. Gumilyov Eurasian National University (Kazakhstan) 12
3 Nazarbayev University (Kazakhstan) 10
4 Turan University (Kazakhstan) 9
5 D. Serikbayev East Kazakhstan State Technical University 9
6 Karaganda University of Kazpotrebsoyuz (Kazakhstan) 9
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7 Astana Medical University (Kazakhstan) 9
8 Russian Academy of Sciences 8
9 Chinese Academy of Sciences 8
10 University of International Business (Kazakhstan) 8
11 Karaganda Buketov State University (Kazakhstan) 5
12 Innovative University of Eurasia (Kazakhstan) 5
13 Narxoz University (Kazakhstan) 5
14 National Academy of Sciences of the Republic of Kazakhstan 5
15 KIMEP University (Kazakhstan) 5
16 Almaty Management University (Kazakhstan) 4

Note: compiled by the authors based on the OpenAlex database

DISCUSSION

The findings of this bibliometric literature re-
view reveal several key insights into the current
state of research on environmental policy change in
Kazakhstan. While there has been a notable increase
in scholarly interest over the past decade, significant
research gaps remain, particularly in the application
of theoretical frameworks to understand the dy-
namics of policy change. Consequently, the study
highlights the growth in environmental policy re-
search post-2010; dominance of green economy and
sustainability themes; limited application of policy
change theories; language barriers and research ac-
cessibility; and implications for policy and practice.

The surge in publications after 2010 aligns with
Kazakhstan's legislative milestones, such as the in-
troduction of the Environmental Code in 2007 and
its subsequent revision in 2021. These reforms have
catalyzed academic inquiry into how Kazakhstan is
addressing its environmental challenges within the
broader context of sustainable development. The
increase in research output suggests a growing rec-
ognition of the importance of environmental policy
in shaping the country’s socio-economic landscape.
However, the predominance of descriptive studies
indicates that much of the existing literature focus-
es on documenting policy developments rather than
critically analyzing the factors driving these chang-
es.

The thematic analysis indicates that green growth
and green economy policies dominate the literature,
reflecting Kazakhstan’s strategic shift towards sus-
tainable economic practices. This focus is likely
driven by the government's commitment to inter-
national frameworks, such as the United Nations
SDGs and the Paris Agreement. The emphasis on
green economy research highlights Kazakhstan’s ef-
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forts to balance economic growth with environmen-
tal sustainability, particularly through initiatives like
renewable energy adoption and emissions reduction
strategies. While the focus on green economy pol-
icies is commendable, it has overshadowed other
critical areas of environmental policy, such as waste
management, biodiversity conservation, and climate
adaptation. Future research should aim to diversify
the thematic focus, exploring underrepresented ar-
eas to provide a more holistic understanding of Ka-
zakhstan’s environmental policy landscape.

A critical gap identified in this review is the limit-
ed application of established policy change theories
to the study of environmental policies in Kazakh-
stan. Despite the existence of robust frameworks like
the ACF, Path Dependency Theory, and the MSA,
only a handful of studies have utilized these theo-
ries to analyze Kazakhstan’s policy dynamics. For
instance, Kazbekova (2022) employed the policy
learning theory to examine stakeholder engagement
in green economy initiatives, while Gulbrandsen et
al. (2017) applied the multiple streams framework
to assess the diffusion of emissions trading policies.
However, these applications are isolated examples
rather than part of a broader trend. The underutiliza-
tion of theoretical frameworks suggests that future
research could benefit from a more rigorous applica-
tion of policy change theories to deepen our under-
standing of how environmental policies are formu-
lated, implemented, and adapted over time.

The linguistic analysis reveals a balanced dis-
tribution of research across English, Russian, and
Kazakh languages, reflecting both local and inter-
national scholarly engagement. However, the acces-
sibility of research findings may be limited by lan-
guage barriers. English-language publications are
more likely to reach a global audience, contributing
to international discourse on environmental gover-
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nance. In contrast, Russian and Kazakh publications
often focus on region-specific issues and may not
be widely disseminated beyond Central Asia. This
linguistic divide highlights the need for more bilin-
gual or translated research efforts to bridge the gap
between local and global academic communities.

The insights gained from this review have sig-
nificant implications for both policymakers and
researchers. The concentration of studies on green
economy policies underscores the importance of
aligning Kazakhstan's national strategies with glob-
al sustainability targets. Policymakers can leverage
these findings to refine their approaches, particular-
ly by fostering collaboration between governmental
agencies, NGOs, and the private sector to achieve
more comprehensive and integrated environmental
outcomes. Moreover, the identified research gaps
suggest that future studies should prioritize explor-
ing the dynamics of policy change, particularly in
under-examined areas like environmental educa-
tion, waste management, and water resources. Ap-
plying theoretical frameworks could also enhance
the analytical rigor of future research, offering
deeper insights into the drivers of policy evolution
in Kazakhstan.

If comparing both results from Google Scholar
and OpenAlex bibliometric literature reviews, the
following main conclusions can be pointed out.

First, both reviews showed that most publica-
tions related to environmental policy studies have
emerged during the post-2010 and post-2015 peri-
ods.

Second, in terms of thematic analysis, there
is a big difference in results of these two reviews.
While among the 92 articles environmental educa-
tion, green economy, environmental legislation, and
environmental protection were the main researched
themes, among the 560 environmental articles from
Open Alex the focus was more broadly covered,
such as focusing on energy security, the interrela-
tionship between the environment and economic
growth, climate change, and post-soviet political
economy.

Third, in terms of publication type analysis, a
significant bulk of publications were published as
research articles, while a small percentage from
both Google Scholar and OpenAlex database were
published as conference papers or book chapters.
Nevertheless, one article as a blog has been uncov-
ered in the analysis.
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Lastly, in terms of source of educational institu-
tions, the following main points can be highlighted.
Most publications from both Google Scholar and
OpenAlex database were published by two main
Kazakhstani educational institutions: Al-Farabi
Kazakh National University and Eurasian National
University, followed by Karaganda Buketov Uni-
versity, Turan University, and Nazarbayev Univer-
sity. Thus, highlighting that state universities in
Kazakhstan are the leading educational institutions,
when it comes to publications addressing environ-
mental policy issues in the context of Kazakhstan.
Moreover, Russian academic institutions have also
shown strong interest in publishing about Kazakh-
stani environmental policies aspects, such as Rus-
sian Academy of Sciences, Perm State University or
Omsk University.

CONCLUSION

This study has undertaken a systematic literature
review to examine the current state of research on
environmental policy change in Kazakhstan. By
analyzing 652 scholarly articles across English,
Russian, and Kazakh languages via a bibliometric
literature review, the paper provides a comprehen-
sive overview of the thematic trends, theoretical ap-
plications, and research gaps within this field. The
findings reveal a growing scholarly interest in Ka-
zakhstan’s environmental policies during post-2010
and post-2015 periods, particularly following signif-
icant legislative reforms such as the Environmental
Codes of 2007 and 2021. However, this increasing
volume of research is largely descriptive, focusing
on documenting policy developments rather than
critically engaging with the underlying mechanisms
driving policy change. First, the analysis indicates
that research on environmental policy in Kazakh-
stan is predominantly centered on green growth and
green economy initiatives. This reflects the coun-
try's strategic pivot towards sustainable economic
development, aligning with global sustainability
frameworks like the United Nations Sustainable De-
velopment Goals (SDGs) and the Paris Agreement.
While this focus on green economy policies is es-
sential, it has inadvertently overshadowed other crit-
ical areas such as waste management, biodiversity
conservation, and climate adaptation. The literature
highlights the need for a more diversified research
agenda that addresses these underexplored areas.
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Second, a significant bulk of publications were pub-
lished as research articles, while a small percent-
age were published as conference papers or book
chapters. This points to the growing importance of
research works written on different environmental
themes. Third, most environmental policy-related
publications from both Google Scholar and OpenAl-
ex databases were published by the following two
main Kazakhstani educational institutions, namely
Al-Farabi Kazakh National University and Eurasian
National University. However, universities such as
Karaganda Buketov University, Turan University,
and Nazarbayev University have also been active.
And fourth, there is a significant lack of research
publications in the field of ‘environmental policy
change’, especially in applying various theoretical
applications such as policy learning theories, path
dependency theory, Hall’s three-order policy change
framework, or advocacy coalition framework.

All in all, the bibliometric literature review high-
lights both the progress made in understanding envi-
ronmental policy change in Kazakhstan, while also
identifying significant gaps that warrant further ex-
ploration. By addressing the research gap regarding
the lack of policy change’ theoretical frameworks,
future research can contribute to more effective and
sustainable environmental policy frameworks, sup-
porting Kazakhstan’s efforts to achieve its national
and international environmental goals. Applying a
‘policy change’ theoretical framework helps schol-
ars to better understand why specific environmental
policies change, evolve, transform, or completely
disappear over time. The integration of theoretical
perspectives and a broadened research focus will
not only enrich the academic discourse but also pro-
vide practical insights for policymakers striving to
navigate the complexities of environmental gover-
nance in a rapidly changing world.

A significant gap identified in this review is the
limited application of established policy change the-
ories, such as the ACF, Path Dependency Theory,
and the MSA. The scarcity of theoretically grounded
studies suggests that much of the existing research
lacks the analytical depth required to fully under-
stand the dynamics of environmental policy change
in Kazakhstan. By leveraging these frameworks, fu-
ture research could provide more nuanced insights
into how policies are formulated, implemented,
and adapted in response to internal and external
pressures. To address the identified gaps, several

recommendations are proposed for future research.
First, researchers should diversify their studies to
include underrepresented topics such as climate re-
silience, ecological restoration, and transboundary
environmental governance. Expanding the themat-
ic scope would provide a more comprehensive un-
derstanding of Kazakhstan’s environmental policy
landscape. Second, future studies should integrate
policy change theories to analyze the factors influ-
encing environmental policy shifts in Kazakhstan.
This would enhance the analytical rigor of research
and contribute to a deeper understanding of the driv-
ers of policy evolution. Third, encouraging research
collaboration across languages (English, Russian,
and Kazakh) and promoting the translation of key
findings can enhance the accessibility of research
and facilitate knowledge exchange between local
and international scholars. And fourth, there is a
need for more in-depth, empirical case studies and
longitudinal analyses that assess the effectiveness
of environmental policies over time. Such studies
could provide critical insights into best practices
and challenges in policy implementation, thereby
contributing to more robust and adaptive environ-
mental governance in Kazakhstan.
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Appendix 1
List of English language research articles on environmental policy studies
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List of Russian language research articles on environmental policy studies
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Appendix 3
List of Kazakh language research articles on environmental policy studies
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AHHOTAUMUA

[ocyaapcTBEHHbIE 3aKYMKM ABNAKOTCA OAHUM U3 BaXKHbIX UHCTPYMEHTOM obecrneyeHns obLweCcTBEHHbIX yCyr
1N PEFMOHANbHOINO Pa3BUTUA, OAHAKO MX 3PPEKTUBHOCTb CYLLECTBEHHO PA3/IMYAETCA MEXAY PEermoHamu,
ocobeHHO B KasaxcTaHe. Llenbto AaHHOTO WMCCNeA0BaHWUA SABAAETCA OLEHKa BAUAHMA (UCKaNbHOM
3aBUCMMOCTU U COLMANbHO-IKOHOMMYECKUX YCI0BUI PEFMOHOB Ha YPOBEHb CPbiBa rOCYAAPCTBEHHbIX
3aKYMOK U MHTEHCUBHOCTb 3aKYMOYHOW AeATenbHocTU B KasaxcTaHe. B paboTe Mcnonb3yeTca naHeabHbll
SKOHOMETPUYECKUI MOAXOZA, C MPUMEHEHNEM MOAENEN C ABYXCTOPOHHUMM GUKCUPOBAHHBIMU 3PPeKTaMu,
NO3BO/IAKOLIMX YYUTbIBAaTb HEU3IMEHAEMbIE pPErnoHasibHble O0COBEeHHOCTM U  06LLESKOHOMUYECKME
BPEMEHHbIE LIOKW. 3IMMMpuyeckas 6asa MccnefoBaHUA BKAKOYAET YHUKA/IbHbIM MaHeNbHblA MaccuB
OaHHbIX No 458 paitoHam 17 pernoHoB v ropogos KasaxctaHa 3a 2016-2024 rr., oxBaTbiBatowmin 432 438
KOHTPAKTOB rOCYAapCTBEHHbIX 3aKYMOK Ha 06LLy0 cymmy 2,65 Tp/H TeHre. Pe3ynbTaTbl MOKasanu, Y4To B
cpeaHem 3,14% KOHTPAKTOB OblAM MPU3HaHbl HECOCTOSABLUMMMUCS, YTO cooTBeTcTBYyeT 0,87% COBOKYMHOM
CTOMMOCTM 3aKynoK. Hanbonee yctonumebim GaKTOPOM CPbIBa 3aKYNOK BbICTYNaeT UHPAALMA: yBEIMYEHNE
pernoHansHoro UML, Ha 1 nyHKT NpMBOAMT K POCTY A0/ HECOCTOABLUMXCA KOHTpakToB Ha 0,3-0,4 n.n.
(p < 0,01). BansaHMe 3aBUCMMOCTM OT MEXKBIOAMKETHbIX TPaHCHEPTOB HOCUT CNabblii U HeCcTabubHbIN
XapakTep. 3aKyno4yHas aKTMBHOCTb CYLLLECTBEHHO CBA3aHa C CUTyaumei Ha pbiHKe TpyAa: pocT 6e3paboTuLbl
CHUXKAET KaK KOJIMYECTBO, TaK M CTOMMOCTb KOHTPAKTOB, TOrAa Kak 6onee BbICOKUI ypoBEHb 3apaboTHOM
naaTbl CNOCOOCTBYET YBE/IMUYEHUIO UX YMCNa. B Lenom MHPAALMA BbICTYNAET KAOYEBbIM OFpaHUYUTENEM
3$DEKTUBHOCTM TOCYAAPCTBEHHbIX 3aKYMOK. B panbHelliem uccnefoBaHMA MOryT ObiTb paclUMpeHbl
33 CYET Mcnonb3oBaHMA bonee [ETANM3MPOBAHHbLIX PANOHHbIX COLMANbHO-3KOHOMMUYECKUX [aHHbIX,
Je3arperaumumn 3aKynoK no BUAaM NpoLeayp 1 CEKTOPam.
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INTRODUCTION

Public procurements are one of the largest chan-
nels of government spending worldwide, serving
as a key instrument for delivering public services,
stimulating local economies, and promoting in-
clusive growth. In many developing and transition
economies, including Kazakhstan, procurement
also remains a focal point of reform efforts aimed
at improving transparency, efficiency, and competi-
tiveness. However, the functioning of procurement
systems remains unbalanced. Weak competition,
administrative bottlenecks, and regional disparities
in capacity often translate into procurement failures
— delayed or cancelled tenders, unfulfilled contracts,
and inefficient allocation of public resources.

Kazakhstan offers an exciting case for examining
these issues. Since the mid-2010s, the country has
undertaken a series of procurement reforms, includ-
ing the introduction of e-procurement, new rules for
transparency and competitive bidding, and gradu-
al alignment with OECD standards (OECD, 2019;
UNEDP, 2021). While these reforms have improved
access to procurement information and reduced cor-
ruption risks, substantial variation persists across
regions. Some areas benefit from stronger adminis-
trative capacity, more industrial development, and
higher private-sector participation, whereas others
face limited competition and frequent contract fail-
ures. Understanding these geographic and economic
patterns is essential not only for improving procure-
ment outcomes but also for advancing the govern-
ment’s broader agenda of fiscal decentralization and
regional equity.

For example, Casady et al. (2023) found that lack
of competition is the main reason for these cancella-
tions, highlighting how limited bidder participation
can derail tenders. In transition economies, an over-
ly rule-bound approach — a form of “bureaucratic
safety” — often generates excessive levels of passive
waste of public resources (Nemec et al., 2020), indi-
cating that excessive proceduralism leads to ineffi-
cient use of public funds. This evidence underscores
that weak competition, administrative inefficien-
cies, and uneven regional capacity are closely linked
to tender cancellations, delays, and suboptimal re-
source use in public procurement.

Other studies on public procurement perfor-
mance have emphasized the roles of transparency,
competition, and administrative capacity in deter-
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mining efficiency and failure (Casady et al., 2023;
Xu and Wang, 2024). The development economics
literature highlights how disparities in local gover-
nance and infrastructure translate into uneven out-
comes in public investment (OECD, 2019). Empiri-
cal research in Kazakhstan remains scarce, however,
particularly at the regional level. Existing reports by
OECD (2019) and UNEP (2021) highlight progress
in e-procurement but point to persistent variation in
capacity and compliance across subnational govern-
ments.

This paper examines regional and local variation in
public procurement performance across Kazakhstani
regions over the period 2016-2024. Using a unique
region-level panel dataset covering the number and
value of procurement contracts, as well as the share
of failed contracts, our study analyzes how procure-
ment activity varies across regions and time. These
outcomes reflect the scale and scope of public spend-
ing and capture inefficiencies and administrative ca-
pacity constraints. By linking these indicators to re-
gional measures of economic development — such as
gross regional product (GRP) per capita, transfer de-
pendency, consumer price index (CPI), urbanization
rate, unemployment rate, and SME activity, and other
unobservable regional characteristics and year trends
— the paper explores how local economic conditions
influence procurement outcomes.

Therefore, our contributions are threefold. First,
aunique dataset is compiled on public procurements
at the third administrative fiscal level (district). Sec-
ond, the first comprehensive review of Kazakhstan’s
procurement system from a regional perspective is
provided. Third, by systematically linking procure-
ment outcomes to key economic indicators over the
years and across multiple regions in a panel dataset,
this study provides one of the first quantitative as-
sessments of the relationship between regional eco-
nomic development and procurement performance
in Kazakhstan.

The findings aim to inform ongoing policy dis-
cussions on procurement reform, fiscal decentral-
ization, and regional development. Identifying re-
gions where procurement failures are concentrated
can help policymakers target capacity-building and
monitoring resources more effectively. Moreover,
understanding the economic determinants of pro-
curement outcomes contributes to broader debates
on how to align public expenditure management
with equitable and efficient development.
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LITERATURE REVIEW

This study is related to several strands of liter-
ature. Public procurement is widely understood
as a key interface between government capacity
and economic development. Large cross-country
studies show that public procurement accounts for
12-20% of GDP and plays a central role in trans-
forming fiscal resources into public goods, services,
and infrastructure (Bosio et al., 2022). Procure-
ment outcomes, such as contract amounts, compe-
tition levels, single-bidding, or contract failures, are
shaped not only by formal regulations but also by
the underlying institutional and administrative ca-
pacity of procuring entities (Khorana et al., 2024;
Kundu et al., 2025).

From a theoretical perspective, procurement
performance depends on three broad determinants:
economic capacity, administrative and institutional
capability, and macroeconomic conditions. The pre-
vious studies are based on principal-agent and in-
complete-contracts theory, fiscal federalism, trans-
action-cost economics, and the Tanzi framework in
public finance. These theories predict that procure-
ment outcomes vary with regional economic capac-
ity (GRP per capita), market integration (trade per
capita), administrative transaction costs (regional
fixed effects), and macroeconomic stability (CPI).
Within this framework, our primary variable of in-
terest — regional transfer dependence — corresponds
to classical fiscal federalism predictions: reliance on
intergovernmental transfers may relax budget disci-
pline, reduce incentives for oversight, or encourage
overcommitment to procurement projects.

A growing empirical literature examines how
regional economic development shapes procure-
ment behavior. Multiple studies show that jurisdic-
tions with higher GDP or GDP per capita tend to
spend more through public procurement (Bosio et
al., 2022; Fazekas and Czibik, 2021). Kutlina-Dim-
itrova and Lakatos (2016) identified that GDP per
capita increases the probability of cross-border pro-
curement awards in EU Member States, suggesting
that wealthier and more open economies participate
more actively and competitively in procurement
markets.

At the subnational level, economic capacity
remains a strong predictor of procurement perfor-
mance. Fazekas and Czibik (2021) find that regional
GDP per capita is strongly correlated with procure-

ment quality indicators — transparency, competi-
tion, and corruption risk — across European regions.
Casady et al. (2023) demonstrated that local tax
revenue per capita significantly determines Danish
municipalities’ procurement capacity and contract
completion rates, highlighting the role of fiscal ca-
pacity in enabling contractual commitments.

Inflation has long been recognized as a key mac-
roeconomic factor affecting public spending. While
moderate inflation may temporarily increase nomi-
nal government revenues (Mauro et al., 2015), sus-
tained inflation erodes real budgets and raises pro-
curement costs — a classical “Tanzi effect” (Tanzi,
1977). Recent studies confirm that high inflation
reduces the number of bids and increases contract
prices due to risk premiums and price uncertainty
(Klimaviciaté et al., 2024; Kubiczek et al., 2023).
These dynamics suggest that inflationary environ-
ments may increase procurement failure rates or dis-
tort procurement values.

Beyond economic variables, procurement out-
comes are heavily influenced by regional adminis-
trative capacity. An extensive literature uses detailed
contract-level datasets to measure procurement
quality, corruption risk, or competition at the re-
gional level. Fazekas and Czibik (2021) construct a
multi-dimensional index of procurement quality for
European regions, showing large regional disparities
and strong associations with socioeconomic devel-
opment. Related work identifies how political dis-
cretion, favoritism, and border effects (Garcia-San-
tana and Santamaria, 2021; Titl et al., 2021; Szucs,
2024) shape procurement prices, competition, and
allocation efficiency. Procurement quality, in turn,
has significant implications for regional economic
growth, firm performance, and resource allocation
(Decarolis and Giorgiantonio, 2022; Lisciandra et
al., 2022).

However, this emerging literature is still concen-
trated in Western countries’ settings and primarily
focuses on governance indicators such as corruption
risk, single bidding, or price inefficiencies. Very
few studies analyze procurement volumes per cap-
ita or procurement failure rates as core outcomes,
and almost none examine these at the subnational
level over extended panel horizons. Thus, the deter-
minants of procurement intensity and procurement
failure remain underexplored, particularly in devel-
oping and transition economies like Kazakhstan.

Research on Kazakhstan’s procurement system
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is comparatively limited and primarily descriptive
or legal in nature. Research by OECD (2019) and
UNEP (2021) reports progress in digitization and
transparency through the e-procurement develop-
ment, highlighting the importance of regional insti-
tutional constraints, but does not provide empirical
analysis of regional procurement outcomes.

Empirical studies using Kazakhstan’s e-pro-
curement data also remain scarce. Kalyuzhnova et
al. (2022) examine local content policies in the ex-
tractive sector and show how procurement spending
is geographically distributed within a single indus-
try. Ten (2024) provides a comparative analysis,
while Tursyn (2025) provides a comprehensive de-
scriptive analysis of procurement trends. However,
none of these studies constructs a regional panel,
models procurement determinants, or analyzes pro-
curement volumes and failure rates per capita.

This paper addresses these gaps by assembling
a unique regional panel dataset on procurement
volumes, values, and failure rates, and estimating
fixed-effects models that relate procurement out-
comes to fiscal dependence, economic capacity,
market structure, and inflation. The study contrib-
utes to the comparative literature on determinants of
public procurement and offers a quantitative assess-
ment of procurement performance at the subnational
level in Kazakhstan.

This study addresses the following research
question: How do fiscal dependence and regional
economic conditions influence procurement failure
and procurement activity across Kazakhstan's re-
gions?

Building on the theoretical frameworks and em-
pirical evidence from the literature, the following
hypotheses are formulated regarding the determi-
nants of procurement failure and procurement activ-
ity across Kazakhstan’s regions.

H1: Higher transfer dependence is associated
with higher procurement failure rates and lower
procurement activity per capita.

This hypothesis is rooted in fiscal federalism
and soft-budget-constraint theory. Regions that rely
more heavily on intergovernmental transfers may
experience weaker incentives for stringent budget
oversight, greater political pressure to initiate proj-
ects, or lower administrative capacity to manage
procurement processes. These dynamics are expect-
ed to increase procurement failures and reduce effi-
cient procurement activity.
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H2: Higher regional inflation (CPI) is associated
with higher procurement failure rates and may also
increase nominal procurement values.

The incomplete-contracts framework and the
Tanzi effect predict that inflation increases input
price volatility, erodes the real value of budgets, and
heightens uncertainty in contract execution. These
factors increase the likelihood of cancellations, re-
negotiations, and delays, resulting in higher pro-
curement failure rates.

H3: Higher regional economic development is
associated with greater procurement activity per
capita.

Richer regions typically have greater demand for
public services, greater fiscal resources, and more
developed markets, which should translate into larg-
er procurement volumes. Prior studies show posi-
tive associations between GDP per capita and pro-
curement spending or procurement competitiveness.

DATA AND METHODOLOGY

The electronic public procurement portal (go-
szakup.gov.kz) serves as the central national plat-
form for administering all public procurement pro-
cedures in Kazakhstan. Its functioning is regulated
by the Law of the Republic of Kazakhstan “On
Public Procurement” and the corresponding Public
Procurement Rules, which define the institution-
al framework and procedural standards. The por-
tal provides comprehensive administrative records
covering procurement planning, tender announce-
ments, supplier participation, contract awards, and
contract execution.

The primary procurement data were obtained
through the official API access token issued by the
E-Finance Center JSC, following the standard au-
thorization procedure described on the portal. All
downloaded records were stored in a MySQL data-
base. Then, SQL queries are used to isolate contracts
for district administrations by selecting customers
whose full Russian titles contain the keywords
“akim’s office” and “district”, while excluding en-
tities containing “rural district”. This approach
targets the third-level budget units directly below
region administrations and ensures consistent iden-
tification of district-level contracting authorities.

Overall, 458 districts generated 432,438 con-
tracts between 2016 and 2024, totaling 2,649.28 bil-
lion Kazakhstani tenge. Over this period, procure-
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ment activity showed a generally increasing trend,
particularly after 2021. The number of contracts
peaked in 2024 at 53,963, suggesting a significant
expansion in public contracting activity in recent
years.

There is substantial regional variation in both
the number and value of public procurement con-
tracts. Kostanay region recorded the highest number
of contracts (53,258), while Mangistau region had
the lowest (5,400). In terms of total contract value,
Astana city led with 1,374.85 billion tenge, where-
as Mangistau region again ranked lowest at 25.91
billion tenge. Recent administrative reforms have
also split larger territories, such as the former Al-
maty and East Kazakhstan regions, into new units,
including Abay, Zhetisu, and Ulytau, thereby redis-
tributing procurement activity among these emerg-
ing jurisdictions.

Out of all these contracts, 3.14% are considered
failed, which is 0.87% of the contract value. Failed
contracts are defined as failed if the contract was ini-
tiated but was later assigned one of the following
statuses: “terminated by mutual agreement”, “wait-
ing for the contract to be terminated”, “terminated
unilaterally”, or “not locked”.

The remaining region-level data on regional
GDP, trade, CPI, transfer dependency, unemploy-
ment rate, urbanization rate, SME activity, and aver-
age wage were extracted from the Bureau of Nation-
al Statistics website. Ideally, district-level indicators
would be used to capture the impact of these factors
on public procurement indicators; however, there is
no consistent, publicly available data at that level.
Once it becomes available, there will be an opportu-
nity for even more detailed analysis in future stud-
ies.

This study applies a panel-data framework to ex-
amine the determinants of procurement failure and
procurement activity across Kazakhstan’s regions
from 2017 to 2023. The empirical strategy is de-
signed to control for regional heterogeneity in eco-
nomic structure, administrative capacity, and other
unobserved factors that may jointly influence pro-
curement outcomes. To account for these factors, a
series of two-way fixed-effects regression models
is estimated, which control for both region-specific
and year-specific unobserved characteristics.

Two-way fixed-effects models are widely used
in empirical research at both the country and sub-
national levels, such as the regional level. By intro-

ducing fixed effects for both regions and years, the
estimator effectively compares each region to itself
across different periods, ensuring that identifica-
tion is based on within-region variation rather than
potentially biased cross-sectional differences. This
methodology is especially relevant for Kazakhstan,
where regions differ markedly in fiscal capacity,
public-sector professionalism, procurement expe-
rience, and exposure to national development pro-
grams. Many of these features are deeply rooted and
evolve slowly, and at the same time, data for such
features is hard to acquire.

The empirical analysis proceeds in two steps.
First, procurement effectiveness is assessed by ex-
amining the determinants of the share of failed con-
tracts, measured as the total count of failed contracts
relative to the total contract count for a given re-
gion-year observation. For this purpose, the follow-
ing two-way fixed effects specification is estimated
by equation (1):

Y, = f1Dependence,; + B,In (GRP,;) +
+ B3CPL + BaXye + 1, + 0 + &1t (D
where:

Y+ — the share of failed procurement contracts
in region 7 in year ¢ as our main outcome;

Dependence,; — the key explanatory variable
of interest, measured as intergovernmental transfers
to region » in year ¢ divided by its total revenue;

In(GRP,;) - the gross regional product, ex-
pressed in logarithmic form;

CPI,; — annual regional inflation;

X,+ — vector of additional time-varying regional
control variables (Log SME per capita, Unemploy-
ment rate, Urbanization rate, Log average wage);

Uy — region fixed effects, controlling for
time-invariant regional characteristics such as geog-
raphy, institutional quality, and cultural factors;

0; — account for macroeconomic shocks and
national policy changes common to all regions;

&+ — the error term.

To test whether the influence of transfer de-
pendence is non-linear, the paper re-estimates the
model in equation (1) by including a squared trans-
fer dependence term, as specified in equation (2):

[AK1][AT2]

Y.+ = B1Dependence,; + ﬁzDependencerzt +
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+ B3ln (GRPy) + P4CPL + BsXpe +
+u + 0+ &g (2)

where:

Y.+ — the share of failed procurement contracts
in region 7 in year ¢ as our main outcome;

Dependence,; — the key explanatory variable
of interest, measured as intergovernmental transfers
to region 7 in year ¢ divided by its total revenue;

Dependence?, — is the squared dependence
term for region r in year t, included to allow for a
non-linear relationship;

In(GRP,;) — the gross regional product, ex-
pressed in logarithmic form;

CPI,; — annual regional inflation;

X,+ — vector of additional time-varying regional
control variables (Log SME per capita, Unemploy-
ment rate, Urbanization rate, Log average wage).

To examine whether inflation affects procure-
ment differently in more transfer-dependent regions,
an interaction between dependence and CPI is esti-
mated in equation (3): [AK3][AT4]

Y,+ = f1Dependence,; + [,Dependence,; *
* CPL; + B3ln (GRP,;) + B4CPL.; +

+ BsXpe 1, + 0 + &t )

where:

Y,+ — the share of failed procurement contracts
in region 7 in year ¢ as our main outcome;

Dependence,; — the key explanatory variable
of interest, measured as intergovernmental transfers
to region 7 in year ¢ divided by its total revenue;

Dependence,; * CPI, — is an interaction
term testing whether the association between infla-
tion and procurement failures depends on transfer
dependence;

Table 1. Annual total contracts by region 2016-2024
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In(GRP,;) — the gross regional product, ex-
pressed in logarithmic form;

CPL+t — annual regional inflation;

Xyt — vector of additional time-varying regional
control variables (Log SME per capita, Unemploy-
ment rate, Urbanization rate, Log average wage).

In all specifications, standard errors are clustered at
the regional level to allow for serial correlation within
regions over time. Then, procurement activity is eval-
uated by estimating the determinants of two addition-
al outcomes: (1) the log average sum of contracts per
capita and (2) the log number of contracts per capita.

RESULTS

In this descriptive analysis, the dynamics of the
number of contracts, average contract sums, and
failure rates across regions and years between 2016
and 2024 (the latest complete annual data available)
are presented. By 2024, it had almost reached 5,000
contracts, which is almost twice the average across
all regions and around 4 times higher than Astana
and Shymkent. While Astana saw a significant in-
crease in the number of contracts, almost tenfold,
between 2016 and 2018, most likely due to Expo
2017, it has since decreased to around 1,000 con-
tracts per year and has remained relatively stable.
Shymkent city has seen a steady increase in the
number of contracts since 2016, and by 2024, it had
overtaken Astana. Across the other 16 regions, Ak-
mola, Kostanay, and Karaganda consistently rank
among the top performers, each exceeding 5,000
contracts by 2024. Since 2016, Atyrau, Zhetisu, and
Mangistau have consistently had the fewest con-
tracts (~1,000 or fewer). These differences may in-
dicate varying levels of regional procurement read-
iness. In terms of annual total contracts, as shown
in Table 1, Almaty demonstrates the highest growth.

Region 2016 2017 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | Total
Astana city 250 1833 2694 | 1036 | 1347 | 955 1139 | 1215 | 1112 | 11581
Almaty city 807 1244 1564 | 3404 | 3371 | 1538 | 1659 | 4611 | 4940 | 23138
Shymkent city 466 542 705 535 653 731 1036 | 1173 | 1374 | 7215
Akmola 4030 5813 6072 | 5724 | 5675 | 5409 | 4574 | 5184 | 5706 | 14866
Kostanay 4673 6574 6452 | 6366 | 5532 | 5205 | 4608 | 5202 | 5349 | 48187
Karaganda 2747 4896 5012 | 4536 | 5376 | 5015 | 4935 | 5434 | 5264 | 28781
Aktobe 2081 2755 2775 | 2815 | 3357 | 3349 | 3222 | 4048 | 4379 | 23835
North Kazakhstan 2407 3499 3493 | 3478 | 3610 | 3521 | 3027 | 3340 | 3645 | 9303

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025 69



PUBLIC ADMINISTRATION

Almaty 1311 2164 2532 | 2511 | 2739 | 2746 | 3192 | 3431 | 3209 | 22692
Zhambyl 2191 2853 2913 | 2951 | 3240 | 2913 | 2710 | 3098 | 3127 | 43215
East Kazakhstan 1830 2420 2724 | 2493 | 2803 | 2584 | 2415 | 2606 | 2817 | 49961
West Kazakhstan 2062 2584 2817 | 2573 | 2470 | 2732 | 2166 | 2516 | 2649 | 13786
Turkestan 1774 2833 3835 | 3854 | 3008 | 2571 | 2462 | 2398 | 2345 | 4957

Pavlodar 1683 3108 2962 | 2366 | 2263 | 2223 | 2180 | 2207 | 2234 | 30020
Abay 1463 1830 1784 | 1595 | 1532 | 1626 | 1845 | 1486 | 1705 | 21226
Kyzylorda 1157 1432 1641 1650 | 1608 | 1760 | 1410 | 1639 | 1489 | 25080
Atyrau 841 1223 1162 1126 | 1008 | 1003 883 953 | 1104 | 22569
Zhetisu 386 598 694 583 617 670 853 718 637 | 25996
Mangistau 491 658 595 476 463 539 543 588 604 5756

TOTAL 32650 | 48859 | 52426 | 50072 | 50672 | 47090 | 44859 | 51847 | 53689 | 432164

Note: compiled by the authors

Astana dominates, reaching over 40 billion KZT
in peak years (2021 and 2023), well ahead of Al-
maty and Shymkent. While Astana’s average values
fluctuated, they remained consistently higher even
after a decrease in 2018, post Expo 2017. Almaty
city maintained a mid-range average contract value
(generally around 10 billion KZT) without dramatic
shifts until 2022, but by 2024, the average had tri-
pled. Shymkent, on the other hand, displayed mod-
est, relatively stable average values, peaking in 2022
and dropping sharply by 2024. This divergence in-
dicates that although Almaty leads in the number of
contracts, Astana processes fewer but significantly
larger-value contracts, likely reflecting its capital
status and concentration of central government pro-
curements.

When the remaining 16 regions are compared,

Table 3. Annual contract failure rate for 2016-2024

there is significant volatility, especially since 2020.
Karaganda had a dramatic increase in the average
sum, from 12,5 million in 2016 to 485,6 million
in 2024, a 38-fold increase. Aktobe saw a similar
trend with a 23-fold increase in 9 years and overtook
Karaganda as the leader in 2024. Regions with the
lowest average sum in 2024 are Turkestan, Kostan-
ay, Akmola, and Pavlodar, each with a sum of less
than 100 million on average. Turkestan experienced
a spike in 2019, when average contracts reached
391,7 million, most likely due to a new region status
in 2018, but it gradually decreased to 80,2 million
by 2024.

Regarding the contract failure rate shown in Ta-
ble 3, Shymkent has exhibited a higher failure rate
for most of the year, with significant volatility since
2016.

Region 2016 | 2017 | 2018 [ 2019 [ 2020 [ 2021 [ 2022 [ 2023 | 2024 | Overall
Astana city 6 | 21 | 30| 34 | 37| 35 22 | 33 | 22 2.8
Almaty city 24 | 41 [ 31 | 45 | 25 | 55 39 | 2,1 3.4 35
Shymkent city 62 | 70 | 36 | 41 [ 80 | 93 3,1 63 | 122 6,6
Aktobe 37 | 34 [ 23| 19 | 30 | 47 4,1 39 | 5,0 2,8
North Kazakhstan 2,0 19 | 1,8 | 20 | 29 | 37 26 | 45 | 49 3,0
Akmola 27 | 26 | 20 | 20 | 24 | 25 3,1 49 | 48 3,6
Zhambyl 33 30 | 32 | 29 | 25 | 40 3,1 46 | 46 3,8
Karaganda 34 | 35 [ 32 ] 20 | 42| 34 32 | 4,1 4.4 4,0
Abay 14 | 39 [ 1,9 20 [ 35| 22 20 | 44 | 43 2,6
East Kazakhstan 3,0 1,8 | 20 | 1,7 | 2,1 22 23 | 29 | 42 35
Mangistau 37 | 24 | 12 ] 04 | 13 3,0 39 | 66 | 40 34
Zhetisu 44 | 33 [ 33 | 29 | 23 34 22 | 49 | 36 3,5
Pavlodar 22 | 27 [ 22| 1,7 | 18] 24 28 | 29 | 36 2,7
Almaty region 46 | 51 | 38 | 3,7 | 32| 29 34 | 38 | 3,6 2.4
West Kazakhstan 1,9 18 | 19] 23] 19| 30 29 | 47 | 34 2,9
Kostanay 30 | 28 | 1,8 | 16 | 28 | 24 28 | 37 | 34 2,5
Turkestan 45 | 45 | 18] 1,7 [ 52| 33 33 | 44 | 34 2,9
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Atyrau 36 | 36 | 51 | 44 | 50 [ 56 35 | 28 | 25 3,6
Kyzylorda 3,0 | 30 | 09 | 1,6 | 1.9 | 3.1 29 | 28 | 20 2,5
MEAN (all regions) 32 | 33 | 25 | 25 | 32 | 37 30 | 41 | 42 3,3

Note: compiled by the authors

The failure rates were increasing from 2018 to
2021 to almost 9%, then sharply decreased the fol-
lowing year in 2022 to close to 2.5%, only to in-
crease to an even higher level in 2024 to 12.2%,
which is the highest failure rate across all regions
and republican-level cities, 4 times the country av-
erage. Since gaining republican-level status in 2018
and adopting an independent procurement process,
it might have contributed to volatility in their rate of
success/failure over the years. Volatility was much
lower in Almaty and Astana, with overall failure
rates between 2% and 4% (except in 2021 in Almaty,
which rose to 5,5%). Across the other 16 regions,
most of the regions fluctuated around 2% and 5%
failure rate, and the majority around 3-4% in 2024.
Two regions with the lowest failure rates are Atyrau
at 2,5% and Kyzylorda at 2%, the only two below
3%. Both of these regions maintained a relatively

low failure rate throughout the years, never exceed-
ing 4%. Mangistau region experience the most vol-
atile failure rates, with a sharp decrease from 2016
to 2019 (from 3,7% to 0,4%), followed by a steady
increase to 6,6% through 2023, the highest among
all regions across all years. In 2024, it fell to 4%
again, back to the country's average.

To sum up, a descriptive review shows significant
disparity across republican-level cities and regions
for all three procurement indicators, with varying
volatility and trend. This warrants further investiga-
tion of the determinants of public procurement in-
dicators using econometric techniques that control
for variation across regions and years to understand
what and how to mitigate the risks that affect the ef-
ficient procurement process at the subnational level.

Table 4 reports the main regression results using
the share of failed contracts as the dependent variable.

Table 4. Fixed effect regression results for the share of failed contracts

Dependent variable Share of Failed Contracts
1 2 3 4
Transfer dependence 0.055* 0.044 0.056 -0.268
(0.029) (0.035) (0.043) (0.325)
Log GRP per capita -0.001 -0.014 -0.014 -0.010
(0.011) (0.011) (0.011) (0.011)
CPI 0.004*** 0.003%%** 0.003%** 0.002
(0.001) (0.001) (0.001) (0.002)
Log SME per capita - 0.003 0.004 0.008*
- (0.002) (0.002) (0.004)
Unemployment rate - 0.011 0.011 0.011
- (0.010) (0.011) (0.013)
Urbanization rate - 0.002** 0.002** 0.001
- (0.001) (0.001) (0.001)
Log average wage - -0.003 -0.002 -0.021
- (0.018) (0.019) (0.026)
Dependence squared - - -0.016 -
- - (0.036) -
Dependence * CPI - - - 0.003
- - - (0.003)
Number of observations 98 93 93 93
R-squared 0.625 0.707 0.707 0.725
R-squared adjusted 0.515 0.592 0.586 0.610
R-squared within 0.152 0.308 0.309 0.350
R-squared within adjusted 0.118 0.235 0.224 0.270
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AIC | -655.0

-637.4 | -635.4 | -641.1

Note: Statistical significance at * 0.1, ** 0.05, *** 0.01 levels. Standard errors clustered by region are in parentheses. Data are for
2017-2023. All specifications include region and year fixed effects. Transfer dependence is calculated as transfer amounts divided
by the region’s total revenue. SME includes the number of registered small and medium enterprises and individual entrepreneurs.

Note: compiled by the authors

All specifications include region and year fixed
effects, which account for time-invariant unob-
served regional characteristics (e.g., geography,
local cultural factors) as well as time-variant mac-
roeconomic and policy shocks common across re-
gions. Standard errors are clustered at the regional
level. Across all models, overall fit is strong, with
adjusted R-squared values exceeding 0.62.

The results for transfer dependence, measured
as the share of intergovernmental transfers in total
regional revenue, are mixed. In the base specifica-
tion (Model 1), which conditions only on econom-
ic factors (log GRP per capita and CPI) and fixed
effects, transfer dependence is positively associated
with the share of failed contracts, with statistical
significance at the 10% level. This finding is broad-
ly consistent with fiscal federalism and soft-bud-
get-constraint theories, which propose that regions
that rely more heavily on central transfers may face
weaker marginal budget discipline, lower incentives
to oversee procurement decisions, or more political
pressure to initiate projects despite limited admin-
istrative capacity. However, this association is not
robust: after including additional observed regional
characteristics such as log number of SME per cap-
ita, unemployment, urbanization rates, and average
wages (Models 2-4), the coefficient on Transfer de-
pendence becomes statistically insignificant.

In contrast, inflation, measured by the regional
CPI, demonstrates a much stronger and more consis-
tent relationship with procurement failure. In Models

1-3, CPI has a positive coefficient that is statistical-
ly significant at the 1% level. A one-unit increase in
the CPI index is associated with a 0.3-0.4 percent-
age-point increase in the failure rate. This aligns with
theories of incomplete contracts and the classical
“Tanzi effect”: inflation erodes the real value of bud-
gets, raises the volatility of input prices, and increases
the likelihood of implementation delays, renegotia-
tions, or cancellations. High-inflation environments,
thus, create uncertainty for both procuring agencies
and suppliers, making contract execution more diffi-
cult and increasing the probability of failure.

Urbanization is another significant predictor in
some specifications. In Models 2 and 3, the urban-
ization coefficient is positive and statistically signif-
icant at the 5% level. This is intuitive: more urban-
ized regions tend to handle larger and more complex
procurement projects, which may face greater im-
plementation or coordination challenges that can
contribute to failures.

Other predictors, including log GRP per capi-
ta, unemployment, log number of SME per capita,
and average wages, are not statistically significant
across all specifications. Furthermore, neither the
quadratic term in transfer dependence nor the inter-
action between transfer dependence and CPI has a
significant effect.

Table 5 reports the results of regression analy-
ses with procurement activity, log average sum of
contracts per capita, and log contracts per capita as
dependent variables.

Table 5. Fixed effect regression results for procurement activity

Dependent variable Log Average Sum of Contracts Log Contracts Per Capita
Per Capita
1 2 3 4 5 6
Transfer dependence -0.469 -0.502 -3.830% 0.602 0.943 0.995
(1.526) (0.958) (1.907) (0.833) (0.697) (1.034)
Log GRP per capita 0.290 -0.416 -0.380 0.251 0.024 0.023
(0.647) (0.652) (0.662) (0.318) (0.146) (0.151)
CPI 0.056 0.111 0.123 0.008 0.034 0.033
(0.149) (0.1006) (0.115) (0.049) (0.034) (0.036)
Log SME per capita - 0.133 0.085 - 0.154* 0.155
- (0.295) (0.310) - (0.087) (0.095)
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Unemployment rate - -1.917** -1.759** - -0.777* -0.780*
- (0.710) (0.750) - (0.403) (0.434)
Urbanization rate - 0.066 0.056 - -0.007 -0.007
- (0.043) (0.039) - (0.021) (0.022)
Log average wage - 2.480 2.150 - 1.470%* 1.475%*
- (1.615) (1.604) - (0.644) (0.638)
Dependence squared - 4.410* - - -0.070
- (2.381) - - (1.5106)
Number of observa- 117 113 113 117 113 113
tions
R-squared 0.946 0.966 0.967 0.946 0.959 0.959
R-squared adjusted 0.931 0.953 0.954 0.931 0.945 0.944
R-squared within 0.009 0.219 0.244 0.027 0.226 0.226
R-squared within -0.024 0.153 0.171 -0.005 0.160 0.150
adjusted
AIC 174.0 131.1 129.3 -24.7 -43.7 -41.7
BIC 245.8 212.9 213.9 47.1 38.1 42.8
Note: Statistical significance at * 0.1, ** 0.05, *** 0.01 levels. Standard errors clustered by region are in paren-
theses. Data are for 2017-2023. All specifications include region and year fixed effects. Transfer dependence is
calculated as transfer amounts divided by the total revenue of the region. SME includes the number of registered
small and medium enterprises and individual entrepreneurs.

Note: compiled by the authors

These models also include region and year-spe-
cific fixed effects, with standard errors clustered at
the regional level. Transfer dependence shows a sta-
tistically significant non-linear relationship with the
log average sum of contracts per capita in Model 3.
The negative linear term and positive squared term
imply that the marginal effect of transfer depen-
dence on procurement spending is initially negative
but becomes positive at higher levels of dependence
(above 44%). This finding is consistent with the ex-
pectation that regions with lower or moderate reli-
ance on central transfers tend to reduce procurement
spending. In contrast, regions that are highly depen-
dent on central funding may continue to increase
procurement activity due to greater support from the
central government.

Most regions in Kazakhstan exceeded the 44% av-
erage transfer dependence threshold during 2017-2023.
Only two industrial regions and two republican-level
cities fall below it: Astana city (37.3%), Mangystau
region (31.5%), Almaty city (17.8%), and Atyrau re-
gion (13.1%). However, there is no robust evidence
that transfer dependence is systematically associated
with either procurement spending or the number of
contracts across the complete set of models.

The unemployment rate shows a consistent and
statistically significant negative relationship with
procurement activity. A one-percentage-point in-

Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025

crease in unemployment is associated with a 1.8-
1.9% decrease in the average sum of contracts per
capita (significant at the 5% level) and a 0.8% de-
crease in the number of contracts per capita (signifi-
cant at the 10% level).

Average wages are positively and significantly
associated with the number of contracts per capita
in Models 5 and 6. Regions with a 1% higher av-
erage wage level tend to have approximately 1.5%
more procurement contracts, holding other factors
constant. This relationship does not extend to the
value of procurement contracts. There is also a mod-
est positive relationship between log SME per cap-
ita and log number of contracts per capita (Model
5), which is intuitive, though not consistently sig-
nificant across specifications. Log GRP per capita,
CPI, and urbanization do not show statistically sig-
nificant effects in any of the procurement-activity
models, even when fixed effects and other controls
are included.

Overall, the results in Tables 1 and 2 indicate that
inflation is a strong predictor of procurement failures,
whereas transfer dependence has limited explanatory
power for either procurement failures or procurement
activity. By contrast, regional labor market condi-
tions, such as unemployment and income levels, ap-
pear to play a more central role in shaping procure-
ment activity across Kazakhstan’s regions.
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CONCLUSION

This study investigates the determinants of
public procurement failure and activity across Ka-
zakhstan, using a unique panel dataset of regional
procurement and economic indicators from 2017
to 2023. By combining descriptive statistics with
fixed-effects regression models, the study examines
how transfer dependence, economic development,
inflation, labor-market conditions, and regional
administrative capacity influence procurement out-
comes across regions.

The findings show that inflation is positively
and strongly associated with procurement failure,
emerging as a key constraint on procurement out-
comes at the regional level. Higher inflation sig-
nificantly increases the likelihood of contract fail-
ure, underscoring the macro-fiscal vulnerability of
procurement systems in inflationary environments.
Unemployment consistently reduces procurement
activity by lowering both the number and the value
of contracts per capita, pointing to the importance
of regional labor-market conditions. Transfer de-
pendence, by contrast, shows some significant, but
limited influence on procurement failure rates and
quantities. Notably, the results do not indicate that
wealthier regions systematically perform better in
procurement once unobserved regional and time
factors are accounted for.

Despite its contributions, the paper faces several
limitations. First, the analysis relies on administra-
tive procurement data, which may not fully capture
informal practices, strategic behavior, or off-budget
procurement channels. Second, the empirical ap-
proach is observational and cannot establish causal
relationships. Further research could explore ad-
ministrative records in greater detail, including dis-
aggregation by contract type, sectoral patterns, and
failure mechanisms, or could exploit institutional
reforms or quasi-experimental variation to strength-
en causal inference.

Overall, this study provides one of the first quan-
titative assessments of Kazakhstan’s procurement
landscape at the regional level and highlights the
role of macroeconomic conditions and fiscal decen-
tralization in shaping public procurement outcomes.
The findings provide evidence for a consistent and
robust influence of inflation on procurement failure.
At the same time, the sign of fiscal decentralization
and soft-budget constraints driven by transfer de-

pendence is weak. In terms of policy implications,
this suggests that ensuring price stability may be a
key macroeconomic condition for improving pro-
curement performance across Kazakhstan’s regions,
complemented by targeted, but likely limited in
effectiveness, policies aimed at strengthening in-
tergovernmental fiscal structures and regional eco-
nomic conditions.
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ABSTRACT

Family businesses (hereinafter — FBs) occupy an important position in the Czech economy and play a key
role in ensuring regional development sustainability. The aim of this study is to analyse the strengths, weak-
nesses, opportunities and threats (SWOT) of Czech family firms and to identify ambivalent factors that can
simultaneously enhance business resilience while creating potential vulnerabilities. The empirical basis re-
lies on data from the Resilient Family Business surveys conducted among owners and successors of family
enterprises in 2022 and 2024, comprising more than 3,700 open-ended responses. The methodological
approach combines quantitative content analysis, comparative SWOT analysis, and correlation and regres-
sion techniques to assess the dynamics of the identified factors and their interrelationships. The findings
indicate a structural shift from traditional value-based advantages (SEW, trust, cohesion) toward stronger
market and technological orientation. Specifically, the results show that key strengths of family firms have
intensified: SEW-related factors increased from 67 to 427 mentions, quality from 57 to 135, and innovation
and digitalisation from 29 to 95. At the same time, weaknesses have also become more pronounced, par-
ticularly the shortage of qualified labour (rising from 52 to 160 mentions), managerial limitations and low
digital maturity. Correlation analysis confirms strong associations between innovation and quality, between
low digitalisation and weak marketing, and between economic uncertainty and regulatory burdens. Over-
all, the study provides empirical insights into the evolving perceptions of SWOT factors in Czech FBs and
offers broader conclusions on how strategic engagement with ambivalence can strengthen entrepreneurial
flexibility and resilience.
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AMbUMBaNIEHTHOCTb KaK cTpaTernyeckuun pakrop:
npoaonbHbin SWOT-aHanM3 yCTOMUNMBOCTU CEMEUHOTO
6usHeca (2015-2024)
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SWOT-aHanu3 ycTolumMBoCTM cemeliHoro 6usHeca (2015—2024). DKOHOMMKa: cTpaTerMa u npaktuka, 20(4), 77-96.
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AHHOTAUMA

CemeiHble npeanpuatua (aanee — CI) 3aHMMAIOT 3HAYMMOE MECTO B SKOHOMMUKe Yexuu, obecneunsas
YCTOMYMBOCTb PErMOHAIbHOTO Pa3BUTKA. Lienb uccnenoBaHusa — NPOBECTM aHANM3 CUJIbHBIX U C1abblx CTO-
POH, BO3MOXKHOCTeN 1 yrpo3 (SWOT) yellcKux cemerHbIX GUPM, a TaKKe BbIBUTb aMbUBaIEHTHbIe GaKTo-
pbl, KOTOPbIE OAHOBPEMEHHO MOTYT YCUIMBATb YCTOMYNBOCTb BU3HECa M GopMUPOBATL YA3BUMOCTU. IMMN-
puyeckan 6asa ocHOBaHa Ha gaHHbIx onpocos Resilient Family Business, npoBeaéHHbIX cpeaun BAagenbles
1N NPEEMHMKOB CEMENHbIX nNpeanpuatuii B 2022 n 2024 rr., 1 BKAtoYaeT cabilwe 3 700 OTKPbITbIX OTBETOB.
MeToaonornsa coveTaeT KoIMYECTBEHHbIN KOHTEHT-aHaN3, cpaBHUTENbHbI SWOT-aHan13, KoppenaLmoH-
HbIA U PErpecCMOHHbIN aHaNM3 A1A OLEHKN AMHAMUKM GAKTOPOB M MX B3aMMOCBA3EN. Pe3ynbTaTbl NOKa-
3bIBAOT CTPYKTYPHbINM CABUT OT TPAAULMOHHbIX LLeHHOCTHbIX NpenmyLects (SEW, noBepue, CnI0YEHHOCTb)
K YKPEenaeHUo PbIHOYHOM 1 TEXHONOTMYECKON OpUeHTaLMK. B YacTHOCTK, pe3ynbTaTbl MOKa3anau, YTo K-
yeBble CU/IbHble CTOPOHbI CEMENHbIX GUPM 3HAUYUTENbHO YCUAUAUCH: LIeHHOCTHble dakTopbl SEW Bbipocau
€ 67 no 427 ynoMuHaHuWi, KayectBo — ¢ 57 go 135, a MHHOBaumn n uudposmnsauma — c 29 go 95. OgHo-
BPEMEHHO YCUAUIUCL CNabocTu, Nperkae Bcero Kaaposbiii aeduumt (c 52 go 160), ynpasaeHYeckue orpa-
HUYEHMA U HepocTaTovHAA LMdpoBasa 3penoctb. KoppenAauMoHHbIM aHanu3 noaTBepAM/ TECHYH CBA3b
MEXKAY MHHOBALMAMM N KaYeCcTBOM, MeXAY HU3KOW LudpoBM3aLmnen U cnabbiM MapKETUHIOM, a TaKKe
MeXay SKOHOMUYECKON HeonpeaeNEHHOCTbIO U PerynsaTopHbiMM 6apbepamu. Takum obpasom, nccneso-
BaHWe NpenoCcTaBAsfeT Kak IMNUPUYECKOe MOHUMaHWE MEHSAIOLNXCA NPeacTaBaeHnin o daktopax SWOT
B Yewckux CIl, Tak 1 bosee WMPOKME BbIBOAbI O TOM, KaK CTpaTernyeckan pabora ¢ ambuBaIEHTHOCTbIO
MOMET MNOBbICUTb TMOKOCTb U YCTOMYMBOCTb MPEANPUHMMATENbCTBA.

KNHKYEBbLIE C/TOBA: cemeliHbIn 6BU3Hec, busHec-cpena, yCToMunMBoOCTb, MHHOBALMA, MHHOBALMOHHAA
CTpaTterus, cTpaTermyeckan yCTtoMymBoCTb, TEXHONOTMMMU
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dUHaHCMpPOBAHMEM KOHKPETHbIX MccnenoBaHui B cdepe Bbicwero obpasoBaHMA, NpPenoCcTaBNeHHbIM
YHuBepcuteTom GUHAHCOB M a4MUHUCTPALMN.

WUcTopusa cTatbu:

MonyyeHo 28 HoAbBpna 2025
MpuHaTo 06 aekabps 2025
Onyb6nnkosaHo 30 aekabps 2025

* KoppecnoHaupytowuii astop: MNetpy H. — PhD, YHuBepcuTeT GMHAHCOB M aAMUHUCTPALNK, Y. ICTOHCKa 500,
10100, Mpara 10, Bpwosuue, Yexuna, email: petru.nada@mail.vsfs.cz

78 Ixonomuxa: cmpamezus u npakmuxa. T. 20, Ne 4, 2025 /Economy: strategy and practice. Vol. 20. No 4, 2025



INTRODUCTION

Family businesses (hereinafter — FBs) represent
essential economic and social actors both globally
and in the Czech Republic. In the Czech context,
they constitute approximately one-third of all active
enterprises, amounting to around 572,066 economic
entities (Czech Statistical Office, 2024). Their role
in regional development, labor market stability, and
the intergenerational transmission of entrepreneur-
ial values is irreplaceable. FBs are officially defined
in the Czech Republic by Government Resolution
No. 899/2021 as family-owned corporations or fam-
ily-operated sole proprietorships (Ministry of Indus-
try and Trade, 2022). A large share of these busi-
nesses produce high-value-added goods and thus
significantly contribute to the competitiveness of the
domestic economy (AMSP CR, 2022).

FBs are typically characterized by high levels
of social capital, long-term orientation, and strong
personal involvement by owners (Stasa & Machek,
2022). The academic literature offers a wide range
of approaches to studying FBs, reflecting differenc-
es in cultural, legal, and economic contexts (Petro-
va, 2024; Staszewska et al., 2024). Despite this
diversity, most conceptual frameworks distinguish
between internal factors (strategic, organizational,
relational) and external factors (economic, tech-
nological, environmental, institutional) that jointly
shape the performance and competitiveness of FBs
(Sedlackova & Buchta, 2006).

From the perspective of sustainability and long-
term development, the key concept is business resil-
ience, defined as an organization's ability to adapt
to disruptions and recover from crises while main-
taining its core values and operational structures
(Ali, 2025). Strengths such as stable values, deep
process knowledge, loyalty, and flexibility contrib-
ute to resilience (Randerson, 2023; Gashi & Sma-
jlaj, 2024), whereas weaknesses, including a lack
of strategic management, gaps in digitalization, or
intergenerational conflicts, may undermine it (Dewi,
2024). Recent research highlights the importance of
socioemotional wealth, innovation capacity, and the
professionalization of management, yet these di-
mensions are often examined in isolation and pre-
dominantly using cross-sectional data (Sharma &
Sharma, 2024).
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Although international literature on family firms
has expanded, systematic longitudinal analyses
of how strengths, weaknesses, opportunities, and
threats (SWOT) evolve and how they interact with
resilience remain scarce, particularly in post-trans-
formation economies. Even less attention has been
paid to the ambivalent nature of certain factors:
those that may simultaneously function as sources
of resilience and as potential vulnerabilities, de-
pending on how they are managed. In the Czech
environment, studies linking the dynamic develop-
ment of SWOT factors, ambivalence, and resilience
are largely absent despite the considerable econom-
ic significance of FBs.

The purpose of this study is to conduct a lon-
gitudinal analysis of the strengths, weaknesses, op-
portunities, and threats of Czech family businesses
in 2015, 2022, and 2024, and to identify factors
that exhibit an ambivalent nature, simultaneously
functioning as sources of resilience and vulnera-
bility. The scientific contribution lies in integrating
a time-comparative SWOT perspective with the
concept of strategic ambivalence in family firms,
applying a mixed-methods design that combines
qualitative content analysis of more than 3,700
open-ended responses with quantitative procedures,
and providing empirically grounded evidence from a
post-transformation economy. In doing so, the study
refines existing resilience frameworks by demon-
strating how internal and external factors co-evolve
over time and formulates implications for public
policy, advisory practice, and educational programs
aimed at strengthening the long-term sustainability
of FBs.

The exclusive focus on the Czech context is de-
liberate. Czech FBs operate under specific structural
and historical conditions, including low formaliza-
tion, historical caution towards external resources,
and a relatively low level of internationalization.
These characteristics, rooted in the post-1989 trans-
formation of the economy, differentiate Czech FBs
from their Western European or American counter-
parts. At the same time, they make the Czech Re-
public a suitable case for a pilot application of the
proposed research design in a post-transformation
setting, with the potential to extend the approach to
international comparative studies between post-so-
cialist and advanced market economies.
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LITERATURE REVIEW

Strengths and Weaknesses of Fbs

The strengths of FBs form an essential foundation
for their competitiveness and resilience to change.
One of the most important strengths is their dynamic
capabilities - namely, the ability to respond swiftly
to changes in the environment and to adapt internal
resources to new conditions (Pike-Bowles et al.,
2024). FBs often benefit from high employee
loyalty, strong family members' commitment to
the enterprise's success, an orientation toward
successful generational succession, and long-term
sustainability (Merofio-Cerdan et al., 2024). Its
importance increases when FBs engage in corporate
social responsibility activities, positively affecting
both firm reputation and performance (Kim et al.,
2024; Jurasek et al., 2021). Innovation capacity
is another key strength. Companies that invest
in technology and adapt to change tend to exhibit
higher levels of resilience (Tajul et al., 2024). FBs
often combine an ethical approach to business
with environmental responsibility and efficient use
of available resources. In certain regions, such as
the Visegrad Four (V4), emphasis on values and
professional ethics has also been found to increase
firms’ willingness to adapt to changing market
conditions (Jakubcinova et al., 2024).

On the other hand, FBs also face weaknesses
that can hinder their ability to respond to
contemporary challenges. These commonly include
internal conflicts, intergenerational differences in
approaches to financing innovation, and the absence
of formal management structures (Kidwell et al.,
2024). Such conflicts may obstruct decision-making
and lower team morale. Many FBs also suffer from
a lack of strategic succession planning, which, if
left unresolved, can lead to destabilization after
the departure of key individuals (Almaharmeh et
al., 2024). Another major weakness is excessive
caution. FBs often adopt a conservative approach
to risk, especially regarding external financing or
expansion (Hodgetts & Kuratko, 1992), which
may hinder growth and limit responsiveness to
new market opportunities (Pan & Zhong, 2024). A
further risk is the concentration of decision-making
power among family members, which can lead
to reduced objectivity, greater risk aversion, and
reduced transparency in decision-making (Sheng et
al., 2024). FBs also frequently struggle with limited

resources, a shortage of expert capacities, and low
levels of internationalization. These limitations
reduce their ability to access foreign markets and
seize global opportunities (Islas-Moreno et al.,
2022). Caution in relations with external partners
and the absence of global networks can thus be seen
as significant barriers to growth and the development
of long-term resilience in FBs.

Based on the literature review above, a partial
research objective related to the strengths and
weaknesses of FBs can be formulated. The study
aims to identify, analyze, compare, and evaluate
the strengths and weaknesses of FBs and assess
their impact on resilience building in a dynamic and
evolving business environment. Furthermore, the
study seeks to evaluate the ambivalence of certain
factors that may simultaneously represent both
advantages and weaknesses.

In relation to the strengths and weaknesses of
FBs, the following research questions have been
defined:

RQI1: How have the strengths of FBs evolved,
and how has this development affected their
competitiveness and resilience?

RQ2: Which weaknesses have deepened over
time, and which have been successfully mitigated?

RQ3: Can ambivalent factors be identified, those
that may function as both strengths and weaknesses?

The following hypotheses have been formulated
in relation to the strengths and weaknesses of FBs:

HI: There is a strong positive correlation
between the level of innovation and the quality of
products and services.

H2: There is a moderate positive correlation
between business flexibility and technological
competence.

H3: There is a strong positive correlation between
a low level of digitalization and the underutilization
of modern marketing tools such as social media and
online strategies.

Opportunities and Threats

FBs operate in a changing external environment
that presents both risks and opportunities to
strengthen their competitiveness and resilience.
Firms that proactively monitor technological trends
and implement digitalization tools or artificial
intelligence demonstrate greater adaptability and
innovation capacity (Fei et al., 2025). Digitalization
also streamlines internal processes and enables real-
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time responsiveness to customer demands (Magrelli
et al.,, 2022). Another significant opportunity lies
in strengthening relationships with customers and
other stakeholders. FBs that actively build trust and
foster long-term partnerships are better positioned
to retain loyalty even during turbulent periods
(Rasmi & Ramya, 2023). Education and professional
development of both family members and employees
represent another crucial element. A higher level of
technical and soft skills can enhance the quality of
decision-making processes and improve business
effectiveness (Ren et al., 2023). Participation in
cooperative structures such as clusters also brings
tangible benefits. Especially in sectors characterized
by higher technological complexity or innovation
pressure, clusters can facilitate knowledge
sharing, accelerate growth, and support long-term
sustainability (Staszewska et al., 2024).

On the other hand, FBs face several external
threats that may undermine their stability and long-
term development. These include high economic
volatility, inflation, regulatory changes, tax burdens,
and geopolitical instability (Siuta-Tokarska et al.,
2025). Political decisions and legal frameworks
often increase the administrative burden and
discourage investment, including those financed
through grants and other support schemes (Goldie
& Chithra, 2024). A shortage of qualified labor
represents a significant constraint, particularly in
regions with low labor market mobility (Daaboul &
Savall, 2024). Aggressive practices by larger market
players, including price undercutting or misleading
advertising, can negatively affect the market position
of smaller family-owned entities (Pan & Zhong,
2024). Another major threat is rapid technological
progress, which places high demands on flexibility,
investment, and skills. FBs lacking sufficient
financial reserves or an innovation-oriented culture
may fall behind and lose their competitiveness
(Sharma & Sharma, 2024). In this context, the ability
to adapt to a changing environment and openness to
collaboration play a key role.

It can be argued that opportunities and threats are
closely linked to the strategic capabilities of FBs and
their ability to manage change. Firms that actively
develop their dynamic capabilities and engage in
networks are better positioned to withstand external
pressures and maintain stability under turbulent
conditions (Korab et al., 1998; Staszewska et al., 2024).

Based on the above literature review, a partial
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research objective concerning the opportunities and
threats of FBs can be formulated. The study aims
to identify, analyze, compare, and evaluate the
opportunities and threats facing FBs, and to assess
their impact on resilience building in a dynamic and
evolving business environment. Furthermore, the
study aims to evaluate the ambivalence of certain
factors that may simultaneously function as both
opportunities and threats.

The following research questions have been
defined in relation to the opportunities and threats
of FBs:

RQ4: How have the opportunities for FBs
evolved, and what impact has this development had
on their competitiveness and resilience?

RQS5: Which threats have intensified over time,
and which ones have been successfully mitigated?

RQG6: Is it possible to identify factors that exhib-
it an ambivalent nature?

The following hypotheses have been formulated
in relation to the opportunities and threats of FBs:

H4: There is a strong positive correlation be-
tween technological innovations in the areas of
digitalization, automation, and robotics and the im-
provement in the quality of products and services.

HS: There is a strong positive correlation be-
tween economic uncertainty and legislative barriers
for entrepreneurs.

H6: There is a moderate positive correlation be-
tween the shortage of qualified labor and technolog-
ical threats.

METHODOLOGY AND DATA SOURCES

The empirical data come from the Resilient Fam-
ily Business surveys carried out in 2022 and 2024.
In both years, an online questionnaire was distribut-
ed via the Czech Association of FBs to owners and
successors of FBs formally meeting the definition
stipulated by Government Resolution of the Czech
Republic No. 899 of 18 October 2021. Selected firm
identifiers (e.g., company name, year of establish-
ment) were cross-checked against the ARES Regis-
ter of Economic Entities to ensure data credibility.
In 2024, approximately 1,950 entrepreneurs were
contacted; 222 provided complete responses. In
2022, around 1,050 businesses were contacted; 105
completed the questionnaire. The estimated comple-
tion time was 30-40 minutes in both waves. Despite
relatively low response rates, the sample covers
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firms of different sizes, legal forms, and sectors. It
can be considered reasonably representative of the
sectoral and regional structure of Czech FBs, while
recognising the limitations associated with volun-
tary participation and potential non-response bias.

Questionnaire Design and Variables

The questionnaire structure was adapted from
Petlina and Korab (2015) and refined using recent
literature on FBs resilience, particularly the design
proposed by Yilmaz et al. (2024). It covered six
thematic areas: sociodemographic data, vision and
strategy, business and marketing, succession, hu-
man resources, and resilience and risk management.

For this article, two types of information are
used:

(1)  Sociodemographic characteristics of re-
spondents and their firms (e.g., year of establish-
ment, legal form, size, sector).

(2) Open-ended SWOT responses from the
Business and Marketing section, in which respon-
dents answered: “What do you consider to be the
strengths/weaknesses of your family business that
constitute a competitive advantage?”’; “What do
you consider to be the opportunities/threats for your
family business that enable the creation of a compet-
itive advantage?”’.

Respondents could list up to five strengths and
weaknesses and up to five opportunities and threats.
Answers ranged from single words to short phras-
es and full sentences, capturing authentic language
and perceptions without predefined categories. The
questionnaire was pre-tested on 15 respondents from
the target group. Based on their feedback, selected
terms and instructions were clarified to reduce am-
biguity. Given the open-ended format, reliability
was not assessed using conventional psychometric
indicators (e.g., Cronbach’s alpha). Instead, reli-
ability was supported through a structured coding
procedure with independent categorisation by two
coders and subsequent consensus.

Analytical Strategy

Given the textual nature of the data, the primary
method was quantitative content analysis, specifi-
cally word- and category-frequency analysis (Neu-
endorf, 2017; Krippendorft, 2018). This approach
is common in organisational and strategic research
where the aim is to map prevailing perceptions with-
out imposing a rigid coding scheme ex ante (Short
et al., 2010).

Approximately 800 individual statements were
analysed in 2022, and about 2,900 in 2024. The
analysis followed these steps:

(1) Creation of a unified dataset of all responses
relating to strengths, weaknesses, opportunities, and
threats.

(2) Segmentation of responses into meaningful
units and assignment of preliminary descriptive
codes.

(3) Harmonisation of synonymous or closely re-
lated expressions and aggregation into broader the-
matic categories (e.g., innovation and digitalisation,
human resources, quality of products and services,
economic uncertainty, legislative and bureaucratic
burden).

(4) Independent coding by two coders and reso-
lution of discrepancies by consensus.

(5) Application of a minimum frequency thresh-
old: only factors occurring at least ten times in one
of the SWOT categories in at least one reference
year were retained for analysis.

This procedure enables the capture of contextu-
ally grounded perceptions of business owners and
the systematic comparison of categories over time.
The main limitations include potential loss of nu-
ance during normalisation and the inherent subjec-
tivity of category formation, despite the use of inde-
pendent coding and consensus.

To examine temporal development and relation-
ships among SWOT factors, descriptive statistics,
correlation analysis, and regression analysis were
employed. Frequency tables were compiled for all
factors in 2015, 2022, and 2024, forming the basis
for comparing the relative prominence of strengths,
weaknesses, opportunities, and threats. Pearson’s
correlation coefficients were calculated using fac-
tor frequencies to identify associations within and
across SWOT categories and to visualise clusters of
factors with similar trajectories. Simple linear re-
gression models were estimated to capture trends in
the development of selected factors over time. Giv-
en the limited number of time points, these models
are interpreted as descriptive trends rather than as
causal evidence.

Overall, the methodological design integrates
qualitative sensitivity to language and context with
quantitative procedures to identify temporal chang-
es and ambivalent factors that may function as both
strengths and weaknesses or as opportunities and
threats.
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RESULTS

The research findings provide a comprehensive
overview of the key factors influencing the resilience
of FBs. The analysis begins with an examination
of strengths and weaknesses, which define the
internal characteristics of FBs and their potential
ambivalence. This is followed by an analysis of
opportunities and threats, representing external
factors that affect the long-term sustainability,
resilience, and competitiveness of FBs. Particular
attention is also paid to the possible ambivalent
nature of these external factors.

The analysis of FBs' strengths across 2015, 2022,
and 2024 (Appendix 1) shows a clear shift from tra-
ditional value-based attributes toward moderniza-
tion and a higher market orientation. SEW-related
factors (loyalty, trust, cohesion) remain the most
stable and frequently mentioned strengths, confirm-
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ing their enduring role in internal stability and con-
tinuity.

At the same time, the prominence of quality,
innovation, R&D, and digitalisation has increased
markedly by 2024, indicating a gradual transition
toward more technology-driven competitiveness.
Investments in knowledge, professional skills, and
management capabilities also intensified, reflecting
the growing importance of professionalisation and
human capital development. Strengths in flexibility,
responsiveness, and market trend awareness high-
light the increasing external orientation of FBs.

Overall, the results show that the strongest and
most resilient firms combine traditional value-based
advantages with innovation capacity, profession-
alised management, and strategic market orienta-
tion. Figure 1 presents the correlation structure of
strength categories over time.
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Figure 1. Correlation matrix of the development of strengths over time

The correlation matrix  illustrates  the
interconnections among FBs strengths that emerged
from the data. Strong positive correlations were

observed between innovation and quality, suggesting
that firms pursuing technological advancement
simultaneously maintain high output standards. A
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strong positive correlation between employees and
brand/know-how highlights the critical role of a
stable and loyal team in preserving reputation and
corporate identity. A moderate correlation between
flexibility and technological expertise indicates that
adaptable firms often focus on new technologies and
digitalization trends.

The analysis of FBs weaknesses across 2015,
2022, and 2024 shows that human resources
remain the most significant and increasingly acute
challenge (Appendix 2). The frequency of HR-
related weaknesses rose substantially over time,
reflecting difficulties in finding qualified staff, high
workload concentration, low substitutability of key
employees, and growing turnover.

Marketing and digitalisation limitations also
intensified, as many FBs continue to underutilise

Conservatism

Conflicts

Motivation =

Costs

Factors

Management

Communication

Resources

Correlation Matrix of Weakness Development

online tools and digital channels despite rising
awareness of their importance. Weaknesses related
to strategic management persisted throughout the
period, with many firms lacking a clearly defined
vision, planning mechanisms, or professionalised
management structures. Technological adaptation,
including readiness for Al and advanced digital
tools, also emerged as a notable concern in 2024,
Conversely, several weaknesses became less
relevant. Conservative financial behaviour became
less prominent, and succession-related issues, which
were significant in 2015, declined as more firms
introduced structured succession planning.

Correlation analysis (Figure 2) indicates that
HR shortages are strongly associated with rising
operating costs, while limited digitalisation correlates
with underdeveloped marketing capabilities.
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Figure 2. Correlation matrix of the development of weaknesses over time

A high correlation between the failure to adopt
new technologies and insufficient marketing suggests
that companies lagging in IT and digitalization also
tend to underutilize modern marketing tools such
as social media and online strategies. A moderate

correlation between the absence of a clear vision/
strategy and management issues suggests that a
lack of a defined corporate direction may lead to
ineffective leadership and a poor organizational
structure. Although the correlation matrix shows
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very high levels of association among nearly all
weakness factors, the overall directions and relative
relationships between them remain consistent and
interpretable.

Based on the findings of the correlation and
regression analyses, the following conclusions can
be drawn regarding the tested hypotheses:

(1) H1: There is a strong positive correlation
between the level of innovation and the quality of
products and services. The correlation analysis
results partially support this hypothesis. The
research indicates that firms investing in innovation
and R&D simultaneously place strong emphasis
on delivering high-quality products and services.
A significant positive correlation was recorded;
however, the quantitative value of the coefficient
and the corresponding p-value do not permit a
definitive statistical conclusion about causality.

(2) H2: There is a moderate positive correlation
between business flexibility and technological
knowledge. The available data support this
hypothesis. A moderate correlation was found
between flexibility and the degree to which
businesses are oriented toward new technologies
and digitalization. This suggests that firms open
to change and adaptation tend to adopt new
technological tools more readily.

(3) H3: There is a strong positive correlation
between low levels of digitalization and the
underutilization of modern marketing tools. This
hypothesis is clearly supported by the data. Firms

Table 1. Ambivalence of strengths and weaknesses
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lagging in digitalization also tend not to use modern
marketing channels such as social media, online
campaigns, or analytical tools. The relationship
demonstrates a close interconnection between a firm’s
digital maturity and its marketing sophistication.

In summary, all three hypotheses are empirically
supported, though the strength of evidence
varies. The interpretations are primarily based on
correlation coefficients, contextual findings, and a
qualitative analysis of the development of strengths
and weaknesses over time.

AMBIVALENT NATURE OF STRENGTHS
AND WEAKNESSES

The research identified several factors that
appeared repeatedly in both the strengths and
weaknesses of family firms. These ambivalent
factors cannot be classified as purely positive
or negative; their impact depends on context,
managerial approach, and the stage of business
development. This dual character is highly relevant
for resilience, as a factor that functions as a strength
under certain conditions may become a weakness
in another context, and vice versa. Recognising
ambivalence is therefore essential for understanding
the dynamic nature of family firms and for designing
management strategies that deliberately convert such
factors into sources of competitive advantage. The
key ambivalent domains identified in the analysis
are summarised in Table 1.

Ambivalent Strengths Weaknesses Relationship to building

factor resilience

Conservatism vs. | Deeply rooted SEW values. | Stable and unchanging Balancing stability with
stability of family | These elements provide SEW values can lead to adaptability is key to strengthening
values. strong support in times of | conservatism, reluctance resilience. RFs should maintain

crisis and allow natural
adaptability to changing
market conditions.

to use external investment,
rigid management, and slow
adaptation to trends such as
digitalisation or innovation.

their continuity of values while also
being open to new management
strategies, more flexible financial
models, and modern technologies.

Human resources:
key strength and
risk

FBs often rely on cohesion,
strong relationships, and
high employee loyalty.
Teams are often highly
committed and loyal to the
company, which reduces
recruitment costs and
increases stability.

The current problem is the
lack of qualified staff, low
levels of substitutability
and high workload for
key people. Turnover

and generational clashes
between traditional and
modern approaches can
create conflicts.

To increase resilience, it is
necessary to invest in training,
create a clear succession system,
and put in place professional HR
strategies that allow for a flexible
response to changes in the labour
market.
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Flexibility: a FBs are often highly
strength that flexible in decision-making,
can become a product-market fit and time
weakness management. This enables

them to respond effectively
to market changes and
maintain a competitive
advantage.

Excessive flexibility

can lead to management
chaos, inefficient work
organisation, overworking
of key people and work-life
imbalance.

The solution is to put in place
clear management processes and
strategies that maintain flexibility
but minimise the negative effects
of excessive improvisation.

Technology: a key
factor for growth
and a barrier

Strengths in 2024 include
knowledge of new
technologies, digital tools
and trend management
methods.

On the other hand, FB faces
difficulties in implementing
digitalization, IT and Al
solutions, this advantage is
not fully exploited in the
case of especially small
companies.

FB needs to balance access to old
and new technologies, educate
employees and gradually integrate
modern tools without undermining
the company's traditional values.

Marketing: FBs often have strong
un/untapped brands, quality know-how
potential for and product uniqueness, and
growth have built strong customer

relationships based on
personal communication.

The lack of effective
marketing, digital
promotion and the absence
of social networks weakens
their ability to reach new
customers and expand.

To strengthen resilience, it is
essential to professionalize
marketing strategies, leverage
digital tools and work proactively
on branding.

Note: compiled by the authors

Based on the findings, RQ3 can be addressed
as follows: several factors display a clearly
ambivalent nature, functioning simultaneously
as strengths and weaknesses depending on the
internal conditions and managerial practices of
family firms. The stability of values and traditions
supports cohesion and continuity, yet excessive
conservatism may hinder innovation and slow
adaptation to changing market conditions. Human
resources also reveal a dual character: strong team
loyalty and cohesion enhance internal stability, but
high dependence on key individuals and limited
substitutability create vulnerabilities, especially in
periods of rapid growth or succession. Flexibility,
often considered a competitive advantage, may lead
to inefficiencies and overload when not supported
by formalised processes and clear organisational
structures. Technological development presents
similar ambivalence: digitalisation and modern

technologies offer significant potential for improved
efficiency and competitiveness, yet limited
expertise, financial constraints, or resistance to
change may transform technology into a constraint
rather than an asset. Marketing follows the same
pattern; while strong personal relationships and
long-term customer trust are traditional strengths of
family firms, insufficient formalisation of marketing
activities and limited digital outreach may restrict
growth opportunities. Overall, these findings show
that ambivalent factors do not represent weaknesses
per se but rather indicate critical areas in which the
balance between stability and innovation determines
the firm’s adaptive capacity and resilience.

The analysis of opportunities in family firms
(FFs) captures their evolution over the years 2015,
2022, and 2024. An overview of the main categories
and their frequency is presented in Table 4.

Table 2. Comparison of the evolution of RF opportunities over time

Czech Republic and ac-
cess to foreign markets

quality goods, increasing
demand for Fairtrade and
ECO products

Opportunities year 2015 | Opportunities year 2022 | Frequency | Opportunities year 2024 | Frequency
of answers of answers
Strategic location of the Customer demand for 23 Market - customers - interest 176

in ecological technologies,
biomass burning, vegetari-
anism
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Support for employment Support for local entrepre- 23 Technology - IT, robotics, 118
and job development neurs over multinationals, digitalisation, automation,
government support for in- product innovation, process
novation, support for R&D innovation, artificial intelli-
gence

Customer pressure for Technology, automation, ro- 20 Expansion - not only abroad, 75
quality botization, IT, digitalization. expansion of sales portfolio,

industry development, e-shop,

infrastructure
High customer confidence | Economic situation of the 20 Legislation - green deal, boil- 74
in RF products country, dramatically rising er replacement, environment,
energy prices, inflation, subsidies, ESG support
crisis

Tax advantages in some Competition (its prices, in- 18 Suppliers, external cooper- 36
sectors of the economy competence, problems, low ation - relationships, diver-
(agriculture) quality, etc.). sification, chains, external

cooperation, sharing of expe-

rience via internet, synergies

of services offered

Advantages for lending Possibility of entering 13 Marketing - leveraging 23
in certain sectors of the foreign markets, ebusiness opportunities, evolving social
economy abroad. networks, WOM

Note: compiled by the authors according to: Petlina & Korab (2015), Petrii & Pavelka (2022, 2024)

Based on the data presented in Table 2, it is
possible to answer RQ4: How have the opportunities
for family firms (FFs) evolved over time, and
what impact does this development have on their
competitiveness and resilience? The evolution
of opportunities for FFs between 2015 and 2024
reveals a distinct shift from passively perceived
external conditions (e.g., the strategic location of the
Czech Republic, advantageous financing schemes)
toward actively shaped opportunities, such as
technological innovation, environmental trends,
legislative changes, and digital transformation. The
most significant growth has occurred in customer
preferences for sustainability. By 2024, market
demand for environmentally friendly products and
healthy lifestyles will constitute a key opportunity,
both for developing new product lines and for
strengthening corporate reputation. Firms capable
of responding to this shift are more likely to attract
new customers and differentiate themselves from
competitors.

Technology, digitalization, and automation,
previously marginal themes in 2015, have emerged
as major drivers of change. Perceiving these
areas as opportunities enhances firms’ capacity to
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improve efficiency, product quality, and internal
process optimization. Legislation and the subsidy
framework (e.g., Green Deal, ESG initiatives, boiler
replacement schemes) are no longer viewed as
obstacles but as systemic opportunities. Firms have
begun to capitalize on public support for ecological
projects and innovations, thereby increasing their
investment capacity and stability in the face of
external shocks.

Market expansion abroad, once closely linked
to geographic advantages, is now more often
associated with e-commerce and digital exports.
However, it remains less emphasized than other
factors, suggesting that its potential has yet to be
fully realized. Conversely, opportunities such as
external collaboration and digital marketing (e.g.,
social media, online advertising) have remained
relatively static over time. This trend may reflect
either the low strategic prioritization of these
tools within FFs or insufficient capacity for their
implementation- both of which may undermine their
future growth potential.

Figure 3 shows the correlation matrix of the de-
velopment of opportunities over time.
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Figure 3. Correlation matrix of the development of FBs opportunities

The correlation matrix  illustrates  the
interrelationships between individual opportunity
factors over time. A strong positive correlation
between technological advancements and customer
pressure for quality confirms that innovations in
digitalization, automation, and robotics act as key
drivers in enhancing product and service quality.
A similarly high correlation was found between
legislative initiatives (e.g., the Green Deal, ESG)
and the development of environmentally friendly

products, indicating that sustainability-oriented
regulations motivate firms to invest in ecological
solutions. A moderate correlation between the Czech
Republic’s strategic location and the potential for
foreign market expansion suggests that the country’s
geographic position may facilitate the growth of
e-commerce and export activities.

The main threat categories and their frequencies
across the three reference years are summarised in
Table 3.

Table 3. Comparison of the evolution of threats to the RF over time

Threats year 2015 Threats year 2022 Frequency Threats year 2024 Frequen-
of answers cy of
answers
Lack and unavail- | Price (energy, water, mate- 44 Economy in general - consequences 220
ability of market rials, commodities, fuel), of inflation, price increases in general,
information price market instability, threat of energy shortages, economic
price volatility uncertainty, external financing, inves-
tor outflows, migration, war
Barriers to at- Government apparatus, 43 Politics, legislation, administration 167
tracting external bureaucracy, tax burden, - different VAT rates , high credit
investors subsidy policy, corruption, charges, PRIBOR, unstable, chaotic,
legislation. bureaucracy, unexpected government
decisions.
Strained relations | Global geopolitical changes, 41 Competition - unfair competition, 103
between RF and war conflict, unpredictability competitors overpaying employees,
local communities or Covid impacts. foreign competition, competitors' pric-
(envy, etc.) ing strategies
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Limited avail- Inflation, economic situa- 33 Labor market - lack of skilled crafts- 53
ability of skilled tion in the Czech Republic, men, dysfunctional education system
labour and strategic | crisis, its impact on business - no skilled workers, reluctance of
resources and customer purchasing young people to work in manufactur-
options, poverty, rising wage ing

costs
Low competitive- Employees (staff turnover, 21 Technology - threat of artificial intel- 37
ness with corpo- lack of interest in work, ligence affecting the labour market,
rates (price, wages, | qualifications), labour mar- technological and cyber threats
advertising, etc.) ket, education system
Obligation to green | Competition in the sector 14 Customers - customer demands for 35
operations and as- | (international transport com- change, changing preferences, irregu-
sociated high costs | panies, chains, corporations, larity of orders, need to establish new

etc.) relationships, inability to pay.

Note: compiled by the authors according to: Petlina & Korab (2015), Petrii & Pavelka (2022, 2024)

The analysis of threats faced by FFs shows a
clear shift in perceived risks between 2015, 2022,
and 2024. Earlier concerns such as limited mar-
ket information and barriers to attracting investors
declined in relevance, while external macro-level
threats intensified sharply. Economic uncertain-
ty and price volatility became the most prominent
threat in 2024, driven by inflation, rising input costs,
and unstable energy markets. Regulatory pressure
and administrative burden also increased, reducing
predictability and complicating strategic planning.

Geopolitical developments, including war-re-
lated disruptions and global instability, emerged

as significant new threats that influence firm deci-
sion-making. Labour shortages likewise intensified,
reflecting structural constraints in the education
system and reduced interest in skilled professions.
Technological disruption, particularly concerns sur-
rounding Al and digitalisation, remained present but
relatively stable, indicating limited practical adop-
tion among many FFs.

Correlation analysis shows strong associations
between economic uncertainty, regulatory burdens,
and price volatility, confirming the growing inter-
connectedness of external threats (Figure 4).

Correlation Matrix of Threat Development

Lack of information

Rising costs

Investment barriers -

Bureaucracy

Community tensions

Factors

Competition

Labour market -
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Greening

1.000
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= 0.990

§ 0.985

- 0.980
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Figure 4. Correlation matrix of threat development over time
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The  correlation  matrix  illustrates  the
interrelationships among individual threat factors
over time. A strong positive correlation between
economic uncertainty and legislative barriers
confirms that an unstable economic environment is
often accompanied by more frequent government
interventions and increasing administrative burdens
for entrepreneurs. The high correlation between
geopolitical risks and price volatility reflects the direct
impact of wars, global economic instability, and trade
sanctions on market price fluctuations. A moderate
correlation between the shortage of qualified labour
and technological threats suggests that automation
and artificial intelligence are perceived as partial
solutions to workforce shortages. However, they also
introduce new challenges for the labour market.

Based on the results of correlation and regression
analyses, the following conclusions can be drawn
regarding the tested hypotheses:

(1) H4: There is a strong positive correlation
between technological innovations in digitalisation,
automation, and robotics, and improvements in
product and service quality. This hypothesis is
partially supported by the analytical findings.

(2) H5: There is a strong positive correlation
between economic uncertainty and legislative
barriers for entrepreneurs. This hypothesis is strongly
supported by empirical data. Correlation analysis
reveals that growing economic instability such
as inflation, price volatility, and recession risks is
closely associated with heightened concerns among
business owners regarding unpredictable legislative
environments and administrative burdens.

Table 4. Ambivalence of opportunities and threats

(3) H6: There is a moderate positive correlation
between the shortage of qualified labour and
technological threats. The findings also support
this hypothesis, although the strength of correlation
is not as pronounced as in the previous cases. The
analysis shows that firms facing shortages of skilled
labour increasingly seek substitutes in automation
and digital solutions.

In conclusion, all three hypotheses find support
in the data, although their validation relies primarily
on a combination of quantitative correlation results
and contextual interpretation of the evolving
opportunity and threat landscape over time.

AMBIVALENT NATURE OF
OPPORTUNITIES AND THREATS IN
FAMILY FIRMS

The research confirms the existence of factors
within the opportunity—threat framework that
cannot be clearly classified into a single category.
These ambivalent factors possess a dual character:
they may constitute a significant advantage or
pose a substantial risk, depending on the industry
context, strategic orientation, firm size, and
adaptive capacity. Their influence on the resilience
of family firms is primarily determined by the level
of strategic management, investment capacity,
innovativeness, and readiness for change. Table 4
presents a summary of factors that simultaneously
represent both opportunities and threats for family
firms highlighting their ambivalent nature.

Ambivalent factor

As an opportunity

As a threat

Impact on building resilience

Economic situation
and price volatility

Growing demand for
durable and price stable
products

Rising inflation,
volatility of raw
material prices, high
operating costs

Firms with financial stability and flexible
pricing management will better manage price
volatility, while less resilient firms will face
liquidity problems.

Technological
advances (Al,
digitalisation)

Automation and digital-
isation to reduce costs
and increase efficiency

Threat of job losses,
cyber threats

Firms that invest in technology may gain a
competitive advantage, while those that ne-
glect innovation may be left behind.

Legislative chang-
es (Green Deal,
ESG)

Support for sustainable
projects, new subsidy
opportunities

Increased regula-
tion, need for green
investments

Firms ready for new environmental standards

can benefit from subsidies and enhance brand

credibility, while firms with high environmen-
tal costs may be at risk.

Globalisation
and geopolitical

Opportunity to ex-
pand into new foreign

Risk of wars, sanc-
tions and disruption

FBs able to diversify markets and manage the
risks of expansion may gain new opportuni-

changes markets of supply chains | ties, while dependence on one market increas-
es vulnerability.
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Labour market Diversification of the | Shortage of skilled Organisations with a sophisticated human

and availability of | labour market, arrival |workers, rising wage | resource development strategy and attractive

skilled workers of new talent costs employment conditions will be more resilient
to labour market challenges.

Note: compiled by the authors

Based on the findings, an answer can be formulated
to RQ6: Can factors with an ambivalent character be
identified? Yes, the research clearly identified several
factors with an ambivalent nature, whose impact
on the resilience of FFs varies depending on both
external and internal conditions of the enterprise.

Economic conditions increase instability and
operational costs, yet firms capable of maintaining
price stability and quality can convert such turbulence
into a competitive advantage. Technological
advancement, including Al, digitalisation, and
automation, enhances efficiency but simultaneously
raises risks related to job displacement, investment
requirements, and the need for new competencies.
Legislative developments, particularly in the areas
of ESG and the Green Deal, create opportunities
through access to funding and incentives for
sustainable practices, while also imposing additional
regulatory and administrative burdens. Globalisation
supports expansion into new markets but increases
exposure to geopolitical disruptions and supply
chain risks. The labour market likewise exhibits
duality: persistent shortages of skilled workers
constitute a major barrier, whereas the ability to
attract and develop talent represents an important
source of future competitiveness.

Overall, these ambivalent factors act
simultaneously as opportunities and constraints.
Family firms that effectively manage such dualities
demonstrate stronger adaptive capacity and greater
resilience under volatile conditions.

CONCLUSION

This study provides a comprehensive and
data-driven analysis of the evolving dynamics of
strengths and weaknesses, opportunities and threats
(SWOT) in Czech family firms (FFs) over the period
2015-2024. In contrast to previous research, which
often focused on isolated aspects of FFs, this study
offers a longitudinal perspective that combines
qualitative and quantitative methods, including the
identification of ambivalent factors. These have not
yet been systematically explored in the context of
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strategic management and organizational resilience.

A key contribution of this research is the
confirmation of the ambivalent nature of several
critical factors particularly technological innovation,
legislative change, globalization, and labour market
developments. The ability of FFs to recognize and
strategically navigate such dualities appears to
be a core pillar of their resilience. These findings
enrich the theoretical understanding of family firm
resilience while offering actionable insights for
practice.

Theresults indicate that FFs with clearly defined
strategies, openness to innovation, and effective
management of human and technological resources
exhibit the highest potential for long-term stability,
sustainable growth, and resilience to external shocks.
The study shows that adaptability, agile decision-
making, and the ability to balance traditional
values with modern managerial approaches are key
determinants of FF competitiveness. Based on the
findings, the following strategic recommendations
are proposed for family firms:

(1) Invest in digitalization and technological
innovation to enhance efficiency and enable flexible
responses to changing market conditions.

(2) Strengthen strategic management and
marketing, particularly in online communication,
brand positioning, and export strategies.

(3) Focus on effective human resource
management, including competency development,
intergenerational knowledge transfer, and employee
motivation.

(4) Leverage public support instruments
(e.g., subsidies, regulatory frameworks) to foster
innovation and sustainability, while minimizing the
negative impacts of bureaucratic burden.

(5) Diversify market presence to reduce
dependence on specific sectors and enhance
the firm’s ability to respond to geopolitical and
macroeconomic risks.

In conclusion, family firms represent an
indispensable part of both the economic and societal
fabric. Their future will depend on the extent to
which they can integrate stability with adaptability,
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tradition with innovation, and a strong identity with
openness to change.
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Appendix 1
Comparison of the evolution of RF strengths over time
Strengths - year 2015 Strengths - year 2022 Frequency| Strengths - year 2024 Frequency
of answers of answers
Mutual agreement between SEW perseverance, reli- 67 SEW - active family in- 427
individuals sharing common | ability, professionalism, volvement, intergenerational
interests arising between creativity, loyalty, diligence, connections, traditions, fam-
family members working dedication, helpfulness, ily ties, loyalty, family ties,
in a family business, SEW | professionalism, diligence, traditions, intergenerational
type flexibility, stable cor- honesty, modesty, integ- transmission, flexibility,
porate culture, relationship rity, decency, punctuality, emphasis on trust, loyalty
building, etc. trustworthiness, correctness, and relationships.
responsibility, cohesiveness,
family background, etc.
A commitment leading to Quality (of work, products, 57 Quality, striving to maintain 135
all family members seek- services, personnel, leader- high quality, helps build and
ing mutual benefit being ship, etc.). maintain customer trust. RF
prepared to submit to given also strives to ensure that the
demands at some personal reputation associated with
sacrifice. The family consid- quality is maintained across
ers the business as its "own" generations.
creation.
Typical knowledge for own | Knowledge (competition, 39 Employees (professional- 125
activities (family secrets, industry, sector, PPO cus- ism, team, reliability, stable
family know-how, detailed | tomers, digital, technology, cadre, team camaraderie,
knowledge of the customer). | production, languages, edu- passion for the cause, dedi-
cation, skills, professional- cation, trust, mutual respect,
ism of management). respect, humility, friendly
environment, lifelong learn-
ing, cooperation).
Flexibility of work, time Brand, know-how, product 35 Innovation, R&D, patents 95
and money: family employ- design, uniqueness. (innovative products, in-
ees devote all their time to house development de-
ensure the successful devel- partment, cooperation with
opment of the company. unlye.rsmes, 1.nsp1r.at10n,
creativity, certification, Al,
automation, robotics, digital-
isation).
Long-term planning in rela- | Innovation, R&D, patents. 29 Brand, know-how, com- 91
tion to passing the business petitive advantage, product
on to the next generation. design, provision of comple-
mentary services, unique-
ness, non-repeatability,
patents.
Stable workplace culture. Flexibility (time, deci- 26 Knowledge of new technol- 60

sion-making, adapting
products to requirements,
adaptability, flexibility).

ogies, languages, competi-
tion, industry trends, trend
management tools, use of Al
tools.

Note: compiled by the authors based on Petlina & Korab (2015), Petrit & Pavelka (2022, 2024)
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ity - work-life imbalance.

itors, industry, sector,
PPO, digital, technology,
production, languages),
education, skills, manage-
ment professionalism).

of new technologies (inability or
unwillingness to use IT and AI).

Appendix 2
Comparison of the development of RF weaknesses
Weaknesses - year 2015 | Weaknesses - year 2022 | Frequency | Weaknesses - year 2024 Frequency
of answers of answers
Strong family ties, Human resources (lack of 52 Human resources (few key 160
family ties make the qualified people willing employees, their high workload,
family business more to work, turnover, etc.). low level of substitutability, low
conservative. Reluctance motivation of employees, lack of
to use external financial qualified employees on the labour
resources because of market, turnover, lack of interest
strong responsibility to of employees in personal develop-
family. ment etc.).
Lack of skilled labour Insufficient marketing 29 Competition (dependence on 79
within the family, high | (marketing communica- dominant partner, size of firm lim-
potential for intergenera- | tion, lack of social net- iting larger orders, dependence on
tional conflict. works, outdated website). protected workshop performance,
lower productivity, low export
share, slow growth, low added
value, data security).
Existence of an ineffi- High costs (lack or ex- 25 Management, personalities of 72
cient incentive system. haustion of finance, credit managers (no/adjusted processes,
burden). middle management, organisation,
delegation of responsibility)
The need for high quality | Lack of vision, mission, 24 Resources (limited finances, limit- 71
channels of communica- | strategy, processes (pro- ed production capacity, disaggre-
tion between the family | fessional management, gated production space, working
and the family business. |planning, organizing, conditions in the plant, wear and
creativity, not evaluating tear of equipment).
effectiveness).
Absence/difficulty in Limited capacity (devel- 18 Marketing (non-existence, lack of 48
selecting a successor. opment, space, show- knowledge of the concept).
rooms, inappropriate
company location).
High demand for flexibil- | Knowledge (compet- 13 Failure to cope with the advent 43

Source: compiled by the authors according to: Petlina & Korab (2015), Petri & Pavelka (2022, 2024)
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ABSTRACT

In the context of accelerated digitalization and increasing complexity of project activities, research in the
field of Data-Driven Project Management (hereinafter — DDPM) remains fragmented, which limits a holistic
understanding of its intellectual structure and development dynamics, despite the active introduction of
digital technologies. The purpose of this study is to identify the intellectual structure, development dynamics,
and dominant research trajectories of DDPM based on a bibliometric analysis of scholarly publications. The
methodological basis of the study was the bibliometric analysis of scientific publications using the tools
Bibliometrix and Biblioshiny. The empirical database includes 1,149 articles and reviews indexed in the
Scopus database for the period 2000-2025. The results of the study showed that with an average annual
growth rate of 18.83%, articles account for 1,012 documents (88.1%), reviews — 137 (11.9%). The average
number of citations per publication was 25.13, and the analysis of co-citations and keywords revealed the
dominance of clusters related to machine learning, predictive analytics, and risk management. The results
confirm that DDPM is fundamentally changing project management by improving decision support and
maximizing resource efficiency, which directly reduces financial risks and uncertainty. The prospects for fur-
ther research are related to the use of the results obtained by researchers when planning future scientific
work, as well as practitioners and decision makers, for the strategic implementation of data analysis tools
aimed at creating more sustainable, cost-effective and high-performance projects.
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AHHOTALUMUA

B ycnoBuAX YCKOPEHHOM LMPPOBM3ALUN U YCIONKHEHUA MPOEKTHOM AEeATEeNbHOCTU WCCNef0BaHUA B
obnactn Data-Driven Project Management (manee — DDPM) octatoTca ¢GparmeHTUPOBaHHbIMKU, YTO
OrpaHNYMBAET LLEIOCTHOE NMOHUMAHMWE Ero MHTENIEKTYaNbHOWM CTPYKTYPbI Y ANHAMUKM PA3BUTUA, HECMOTPSA
Ha aKTMBHOE BHeapeHue LMdPOBbIX TEXHOAOTUI. Llenblo AaHHOro MccaefoBaHMA ABNAETCA BblBEHUE
WMHTENNEKTYAIbHON CTPYKTYpPbl, AMHAMMUKN PA3BUTUA U JOMUHUPYIOLWLMX MCCAEAO0BATENBCKUX TPAEKTOPUI
ynpaB/ieHUsi NPOEKTaMM, OPUEHTUPOBAHHOTO Ha AaHHble (DDPM), HaocHoBe 61Ub1MOMETPUYECKOTO aHaNN3a
Hay4yHbIX NybAMKaunin. MeToaoNOrMYECKO OCHOBOM MCCAe0BaHUA MOCAYXUA OUOAMOMETPUYECKUIA
aHaNM3 HayYHbIX NyBAMKALLMIA C MCNONb30BaHWEM MHCTPYMeEHTOB Bibliometrix v Biblioshiny. Imnupuyeckas
6a3a BkawovaeT 1149 crateit 1 0630p0oB, NPOUHAEKCUPOBaHHbIX B 6a3e AaHHbIX Scopus 3a nepuog 2000-
2025 rr. PesynbTtaThl ccnefoBaHUA NOKA3aAn, YTO NPU cpegHemM rogoBom Temne pocta 18,83%, npu stom
Ha ctaTbu npuxoamTca 1012 nokymeHToB (88,1%), Ha 0630pbl — 137 (11,9%). CpeaHee YMCNo LMTUPOBAHNIA
Ha nybavKaumto coctaBuio 25,13, a aHanU3 CO-LIUTUPOBAHUSA U KIOYEBbIX C/10B BbISABU JOMUHUPOBAHME
KNacTepOoB, CBA3aHHbIX C MALWWHHbIM 0By4eHWEeM, MPOrHO3HOW aHANIUTUKOM U yNpaBAEHUEM PUCKAMMU.
PesynbtaTtbl mogTtBepkaatot, 4To DDPM dyHOAMEHTaslbHO MEHAET ynpaB/ieHMe MPOEeKTaMWM 33 CcyeT
YAYYLIEHNA NOAAEPKKM MPUHATUA PeLLEHUA N MaKcuMmn3aLmm 3GPEKTUBHOCTU PECYPCOB, YTO HAMPAMYHO
CHUKAeT PUHAHCOBbIE PUCKMU U HeonpeaeneHHOCTb. MepcneKkTMBbl JaAbHENLINX UCCAeA0BaHMIA CBA3AHDI
C MCMNONb30BaHNEM MOYYEHHbIX Pe3yNbTaToB MUCCIe0BaATENAMU NPWU MAAHMPOBAHUN ByayLLMX HAYYHbIX
paboT, a TaKKe NPaAKTUKAMMU U IMLAMU, MPUHUMAIOLLMMU PELLUeHUs, A8 CTPATErMYecKoro BHeAPEHUS UH-
CTPYMEHTOB aHan3a AaHHbIX, HanpaB/ieHHOro Ha dopmumpoBaHue Hosiee YCTOMUYMBBIX, SKOHOMUYECKM 3b-
bEKTUBHbBIX U BbICOKONPOU3BOAUTENbHbIX MPOEKTOB.

KNKYEBBLIE CJ/IOBA: undpoBas 3KOHOMMKA, SKOHOMWKA YMpaBiAeHUA, CTpaTerMyeckoe ynpasieHue
npoektamn, 3OPEKTUBHOCTb MPOEKTOB, WHTENNEKTYas/ibHAsA 3BOJIOLMS, WCKYCCTBEHHbIA WHTENNEKT,
aHaNuM3 gaHHbIX, 6BUBAMOMEeTpUUYECKUI aHaNn3
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INTRODUCTION

Project management today is undergoing a sig-
nificant shift, shaped by rising levels of complexity
and uncertainty, as well as the accelerated techno-
logical progress associated with the Industry 4.0 and
5.0 eras (Hashfi & Raharjo, 2023). Modern projects
increasingly operate in automated, interconnected,
and information-intensive settings, requiring ad-
vanced methods for decision-making, risk control,
and efficient resource utilization (Vergara et al.,
2025). As a result, traditional step-by-step project
management approaches, which emphasize struc-
tured planning and process control (PMI, 2021) are
becoming less effective at handling the uncertainty
and instability of modern projects, which can con-
tribute to wasted resources, greater exposure to risk,
and weaker performance outcomes. Although da-
ta-driven methods and artificial intelligence (here-
inafter — AI) have become vital tools for address-
ing project challenges, the literature still provides
only a fragmented view of their combined influence
on project management, especially in relation to
emerging trends, uncertainty mitigation, and effi-
ciency improvements (ElI Khatib & Falasi, 2021).
This gap necessitates a focused investigation to con-
solidate current knowledge and chart future research
directions.

The scientific novelty of this research is ground-
ed in its targeted structural-functional approach,
which addresses the limitations inherent in existing
literature reviews on this topic. The growing body
of systematic and bibliometric reviews in this area
is acknowledged. For example, Salimimoghadam
et al. (2025) consolidated knowledge on the general
opportunities, enablers, and barriers of Al in proj-
ect management, while Adebayo et al. (2025), and
Hanafy and Hanafy (2025) provided valuable, yet
sector-specific, examinations of AI/ML applications
across the construction project life cycle. Howev-
er, these existing works, by prioritizing technolog-
ical trends and specific phase applications, lack
a focused structural analysis of the Data-Driven
Project Management (hereinafter — DDPM) field
itself. A twofold contribution is articulated. First,
the study provides the first functional alignment of
bibliometric network analysis (co-citation and key-
word co-occurrence) explicitly aimed at examining
the specific contributions of DDPM to two critical
project success drivers: uncertainty reduction and
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efficiency improvement. This systematic approach
shifts the analytical focus from descriptive trend
mapping toward actionable performance-oriented
insights. Second, the intellectual evolution of DDPM
is firmly situated within the framework of a strategic
economic imperative, addressing the pressing need
to enhance productivity in the construction sector
and thereby linking micro-level project technology
adoption with macro-level economic objectives.

The relevance of this study is underscored by the
general interest in leveraging advanced analytics
and Al for operational excellence across industries
(Dhamija & Bag, 2020). However, current research
still lacks thorough explanations regarding the con-
ceptual structure and thematic progression of DDPM
as a distinct area of study (Hashfi & Raharjo, 2023).
This study demonstrates its theoretical significance
by mapping the evolving field to establish founda-
tional knowledge, and its practical significance by
offering insights that can enhance real-world project
execution and strategy formulation for researchers,
practitioners, and policymakers.

Furthermore, the economic relevance of this re-
search is further underscored by the critical role of
the construction sector. While construction signifi-
cantly contributes to the Gross Domestic Product
(hereinafter — GDP) and the formation of societal
welfare, it globally remains one of the least digitized
and most fragmented industries, struggling with
low labor productivity (Biihler et al., 2025; Cucos
& Turcan, 2025). This deficiency directly hinders
broader economic growth and limits the potential
for commensurate wage increases, thereby impact-
ing overall societal prosperity. Consequently, the
adoption of DDPM and Al is not merely a techno-
logical upgrade but a strategic economic imperative
aimed at radically boosting labor productivity and,
as a result, stimulating macroeconomic progress and
enhancing national competitiveness.

Therefore, the object of this study is the body of
academic literature on DDPM. At the same time,
the subject is the intellectual structure, key trends,
impact on uncertainty reduction, and contribution
to efficiency improvement within this field. The
purpose of this study is to identify the intellectual
structure, development dynamics, and dominant re-
search trajectories of DDPM based on a bibliomet-
ric analysis of scholarly publications. To achieve
this aim, the study sets forth the following objec-
tives: (1) to identify and analyze the key publication
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trends, influential authors, and prominent research
outlets in DDPM; (2) to map the intellectual struc-
ture through co-authorship, co-citation, and key-
word co-occurrence networks, revealing collabo-
ration patterns and thematic clusters; (3) to define
the specific ways data-driven approaches contribute
to uncertainty reduction in project environments;
(4) to assess the role of data-driven methods in im-
proving project efficiency and overall performance.

LITERATURE REVIEW

Project management has evolved progressive-
ly in response to changing business environments,
technological advancements, and increasing market
demands. Early research emphasized the growing
complexity, uncertainty, and dynamism of project
environments, calling for a fundamental rethinking
of how projects are conceptualized, planned, and
executed (Lenfle & Loch, 2010). Historically, dom-
inant project methodologies were largely linear and
sequential, prioritizing predictability and control
(Osemeike et al., 2024). More recent studies high-
light the continued adaptation of project manage-
ment practices to digital transformation and shift-
ing market conditions (Marnewick & Marnewick,
2022).

For decades, traditional project management ap-
proaches, such as the Waterfall model, dominated
various industries. While effective for projects with
well-defined requirements, stable environments,
and predictable outcomes, these linear models show
significant limitations in today's volatile, uncertain,
complex, and ambiguous (hereinafter — VUCA)
world (De Meyer et al., 2002). The essential as-
sumption of stable requirements and predictable de-
velopment often clashes with the reality of modern
projects, which frequently face rapid technological
shifts, dynamic market conditions, and complex
interdependencies (Jorgensen & Wallace, 2000).
These methodologies are characterized by a sequen-
tial progression through distinct phases, initiation,
planning, execution, monitoring, and closure, with a
strong emphasis on upfront planning and documen-
tation (Leong et al., 2023).

In response to the limitations of traditional mod-
els, especially in software development and innova-
tion-driven sectors, agile and adaptive methodolo-
gies gained importance. Frameworks like Scrum,
Kanban, and Lean project management prioritize
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flexibility, iterative development, continuous feed-
back, and collaboration (Moniruzzaman, 2013). Ag-
ile principles emphasize delivering value incremen-
tally, adapting to change over adhering strictly to a
plan, and fostering self-organizing teams (Koi-Ak-
rofi et al., 2019). This shift allowed projects to re-
spond more effectively to evolving requirements,
manage risks more dynamically, and deliver prod-
ucts that better meet user needs in rapidly changing
contexts. The iterative nature of agile approaches
permits continuous learning and adjustment, mak-
ing them particularly well-suited for environments
where requirements are fluid or difficult to define
entirely at the outset (Steegh et al., 2025).

While Agile provides the necessary procedural
and cultural flexibility, the actual advancement in
managing complexity and risk comes from leverag-
ing computational power to understand and mitigate
uncertainty systematically. Managing uncertainty in
projects, particularly in safety-critical environments
such as civil-nuclear and aerospace, is crucial due to
the potentially catastrophic consequences of failure.
Project managers in these complex socio-technical
environments must understand the sources of un-
certainty and navigate them effectively to achieve
successful outcomes. One approach to managing
uncertainty is the “uncertainty kaleidoscope”, which
helps identify and understand the sources of uncer-
tainty in projects (Saunders et al., 2015). Addition-
ally, strategies such as pre-defined semantics and
incremental process program development can help
manage process uncertainty in software projects
by preventing code duplication and handling both
predictable and unpredictable uncertainties (Chou,
2008). Furthermore, employing evidence-based
software engineering principles and systematic lit-
erature reviews can identify methods and practices
to reduce uncertainties, thereby improving project
performance and success (Marinho et al., 2018).

In construction and infrastructure projects, man-
aging uncertainty involves creating a flexible work-
ing environment and fostering learning among team
members (Ranasinghe et al., 2021). Project-oriented
organizations must balance structure and autonomy
to handle complex and uncertain situations effec-
tively (Nachbagauer & Schirl-Boeck, 2018). In the
context of project portfolios, managers should frame
uncertainties as opportunities or threats and use a
combination of rational, structural, and cultural
mechanisms to manage them dynamically (Martin-
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suo et al., 2014). Additionally, integrating advanced
methodologies such as fuzzy linguistic models and
scenario network-based approaches can enhance
adaptability and decision-making in cybersecurity
projects (Tynchenko et al., 2024). Overall, effective
uncertainty management requires a combination
of structured frameworks, proactive strategies, and
adaptive mechanisms to navigate the complexities
and risks inherent in various project environments.

The second primary imperative driving the
adoption of data-driven methods is the demand for
greater efficiency. This shift is propelled by the need
to optimize workflows, reduce inefficiencies, and
enhance overall productivity. This paradigm shift
necessitates a reevaluation of traditional decision
theory and models to effectively integrate emerg-
ing technologies such as big data analytics, machine
learning, and automation (Siddiqui et al., 2024). By
harnessing empirical evidence and sophisticated
data analysis techniques, organizations can make in-
formed decisions that steer projects towards optimal
outcomes (Pantovi¢ et al., 2024). Such data-driven
approaches enable project managers to analyze large
datasets and extract actionable insights, facilitating
proactive risk mitigation and outcome optimization
(Ajirotutu et al., 2024). The integration of Al and
data analytics, particularly predictive analytics, fun-
damentally transforms decision-making by enabling
project managers to foresee potential issues and
develop tailored mitigation strategies, thereby min-
imizing delays and cost overruns (Adeniran et al.,
2024). This analytical capability allows for real-time
adjustments and resource re-allocation, leading to
more efficient project execution and higher success
rates across various project lifecycle stages (Vergara
et al., 2025).

The ongoing digital transformation, driven by
phenomena such as Industry 4.0 and emerging Indus-
try 5.0, has fundamentally reshaped the operational
landscape for projects. Industry 4.0, characterized
by the integration of cyber-physical systems, the In-
ternet of Things, big data, and Al, has ushered in an
era of hyper-connectivity and automation (Cabegas
& Marques da Silva, 2021). Project environments
are increasingly data-rich, generating vast amounts
of information from connected devices, sensors, and
digital platforms (Igbal et al., 2020). This prolifera-
tion of data, coupled with advanced computational
capabilities, offers unprecedented opportunities for
enhanced project insights (El Khatib et al., 2023).
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To sum up, this evolution has culminated in a land-
scape where project management is increasingly re-
liant on data-driven approaches and Al to navigate
complexity, mitigate uncertainty, and optimize effi-
ciency (Daraojimba et al., 2024).

A review of the scientific literature shows that
project management has undergone a significant
transformation over the past two decades, influ-
enced by digitalization and increasing uncertain-
ty. An analysis of the publications shows that the
key drivers of this transformation are Al, machine
learning, big data analysis, and predictive analytics,
which form the basis of data-driven approaches in
project management. Nevertheless, the issues of the
dynamics of the development of the DDPM scientif-
ic field, its key thematic clusters, dominant research
vectors, and intellectual turning points remain insuf-
ficiently studied. This work will allow us not only to
fill in the identified gaps.

MATERIALS AND METHODS

This study employs a bibliometric analysis to sys-
tematically map the scholarly literature on DDPM,
identifying publication trends, key contributors, and
the field's intellectual structure. Bibliometric anal-
ysis, a quantitative methodology, has increasing-
ly become a cornerstone in academic research for
assessing publication patterns, trends, and scholar-
ly impact (Hoang, 2025). This analytical approach
systematically evaluates scientific literature by ap-
plying statistical and quantitative techniques to ac-
ademic publications to identify influential authors,
map collaboration networks, and uncover emerging
research trends (Kumar, 2025). The growing pop-
ularity of this analytical approach is mainly due to
several factors, including the advancement and in-
creased accessibility of bibliometric tools such as
VOSviewer, CiteSpace, and Bibliometrix, as well
as the widespread availability of scientific databases
like Google Scholar, Scopus, and Web of Science.

The choice of bibliometric analysis over a me-
ta-analysis is based on the study's exploratory and
structural objectives. While a meta-analysis is ide-
al for synthesizing specific quantitative effect sizes
(e.g., measuring the financial impact of a particular
Al tool), it is unsuitable for achieving our primary
goals: charting the intellectual evolution and mapping
complex network relationships (co-citation, co-oc-
currence) that define the field's academic structure.
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The novelty of this study lies in its focused ana-
lytical scope, which extends beyond a general bib-
liometric overview to specifically investigate how
DDPM literature addresses the critical project suc-
cess drivers of uncertainty reduction and efficiency.
By aligning the analysis and interpretation of key
bibliometric networks (co-citation and keyword

co-occurrence) with these two performance dimen-
sions, this research offers a targeted and actionable
intellectual roadmap for future research and prac-
tice.

The research process was divided into main
stages: data collection, preprocessing, analysis, and
interpretation, which is illustrated in Figure 1.

Identification of studies via databases and registers

Analysis using
Bibliometrix R-package
for visualisation

Interpretation

»

Search query included: (TITLE-ABS-KEY ("data-
driven" OR "artificial intelligence" OR "machine
learning" OR "big data" OR "predictive
analytics") AND TITLE-ABS-KEY ("project
management" OR "project delivery" OR "project
planning" OR "project control"))

Limit to keyword: “Project management”

Records excluded: (n =2752)
- Not journal articles: conference papers:
(n=2330), book chapters: (n=119), book:
(20), other types: (n=225)
- Non-english documents: (n=58)

Data collection -Preprocessing
using PRISMA model usmgﬁ;;a:;l;zge o
CEEER
2 Records identified from Scopus
g Database:
g Databases (n =1) >
g Registers (n = 4865)
= Search period: 2000-2025
S
I A
Records screened >
(n=13,901)
oL
s
=
3
5 v
)
Reports assessed for eligibility -~
(n=1149) ”
) v
i . . .
= Studies included in review
E (n=1149)
e

Reports excluded: n=0

Figure 1. Research design flow

Data was exclusively sourced from the Scopus
database on the 25" of August 2025. The search
query used the TITLE-ABS-KEY operator to max-
imize the retrieval of relevant documents, as it
captures information across the title, abstract, and
author keywords, ensuring the identified studies
are centrally focused on DDPM. The final limit on
the keyword “Project management” was applied to
ensure the focus remained strictly on project man-
agement literature, effectively filtering out studies
that used Al/data-driven concepts in general man-
ufacturing or supply chain processes. The period
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of 2000-2025 was chosen, because it captures the
entire modern evolutionary arc of project manage-
ment, beginning with the rise of the Agile Mani-
festo and the mainstream adoption of digital tools
in the early 2000s, and extending through the full
emergence of data-driven and predictive analytics
as central paradigms, especially in the most recent
years leading up to and projecting toward 2025
trends (Hohl et al., 2018; Krasteva & Ilieva, 2020).
Scopus database was chosen for its comprehensive,
interdisciplinary coverage and its superior handling
of citation networks compared to other platforms,
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ensuring the reliability of co-citation analysis. The
document selection process rigorously followed
the PRISMA guidelines to ensure transparency and
reproducibility, with the flow from initial identifi-
cation to final inclusion meticulously detailed in a
PRISMA Flow Diagram (Page et al., 2021). After
the initial retrieval from Scopus, the preprocessing
phase used the R package software to remove dupli-
cates and standardize data, aligning with PRISMA's
systematic approach to evidence synthesis.

The rigorous exclusion of conference papers
(n=2330) and book chapters was a deliberate meth-
odological choice aimed at mapping the field's
established, peer-reviewed intellectual structure,
which is most reliably captured by full-length jour-
nal articles. The excluded category “other types”
(n=225) primarily consisted of editorials, letters to
the editor, and short survey responses that do not
represent primary research output.

The bibliometric analysis was performed using
the Biblioshiny tool, a web-based graphical user
interface for the Bibliometrix R-package, which
enabled both quantitative analysis and network vi-
sualizations (Aria & Cuccurullo, 2017). It was se-
lected over alternative tools for its comprehensive
capability to conduct both performance analysis and
diverse science mapping within a single, statisti-
cally robust framework. For quantitative analysis,

Table 1. Main information about the data
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key metrics, including annual publication trends,
the most prolific authors and journals, and the most
influential countries and institutions, were calcu-
lated. For network mapping, three types of visual-
izations were created: co-authorship networks to
map collaborative relationships, keyword co-occur-
rence networks to identify key research themes, and
co-citation analysis to pinpoint the most influential
publications and the field's intellectual foundations.
This combined approach of quantitative and net-
work-based analyses provides a comprehensive and
structured overview of the research landscape.

RESULTS AND DISCUSSION

The dataset comprises 1149 documents pub-
lished between 2000 and 2025, inclusive, reflecting
26 years of scholarly output. The annual growth rate
of publications within this field is notably high at
18.83%, suggesting a rapidly expanding area of re-
search. The document's average age of 5.62 years
indicates that the collection primarily consists of
relatively recent publications. The dataset includes
1012 articles and 137 reviews. This systematic lit-
erature review employed a bibliometric approach to
analyze a dataset extracted from the Scopus data-
base (see Table 1).

No. |Description Result
1 | Timespan 2000 - 2025
2 | Sources (Journals, Books, etc) 466
3 | Documents 1149
4 | Annual Growth Rate % 18.83
5 | Document Average Age 5.62
6 | Average citations per doc 25.13
7 |References 59367
9 |Keywords Plus (ID) 7598
10 | Author's Keywords (DE) 3310
11 | Authors of single-authored docs 146
12 | Single-authored docs 155
13 | Co-Authors per Doc 3.55
14 | International co-authorships % 27.24
15 | Article 1012
16 |Review 137

Note: visualization retrieved by authors from the Biblioshiny software tool

The collection encompasses contributions from

3311 distinct authors, with 146 authors contribut-
ing solely to single-authored documents. The cal-
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culation of documents per author yields a ratio of
approximately 0.35, reflecting the collaborative
nature of research in this field. The co-authors per
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document stands at 3.55, substantiating this collab-
orative trend and indicating that, on average, each
publication involves multiple researchers. Further-
more, 155 papers were single-authored. An analysis
of international collaboration reveals that 27.24% of
publications involve international co-authorships.
This figure suggests a substantial degree of global

engagement and knowledge sharing within the re-
search area, highlighting the interconnectedness of
researchers across different countries. Finally, the
average citations per document is 25.13.

Scientific production, as shown in Figure 2, remained
relatively stable until 2017, after which it increased ex-
ponentially, culminating in a substantial peak in 2024,

Articles

200

150

100

50
S

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Figure 2. Annual scientific production over last 26 years

This dramatic acceleration is primarily attributed
to the mainstreaming of Big Data, Machine Learning,
and Al tools post-2017. These technologies provided
the necessary capabilities to move DDPM from con-
ceptual discussion to practical application, driving

intense academic interest and output. The mean num-
ber of citations per year across the dataset is approxi-
mately 3.62, but this average is skewed by a period of
low citations in the early 2000s and a very high-im-
pact period more recently, as shown in Figure 3.
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Figure 3. Average citations per year for all articles published
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The standard deviation of 2.22 highlights the
high volatility and lack of a consistent citation pat-
tern across the years, which is a common charac-
teristic of research in a developing field. Significant
citation peaks (e.g., around 2020) likely correspond
to the publication of highly influential or “break-
through” articles that introduced new frameworks
or successful empirical applications. The sharp rise
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near 2020, in particular, reflects the growing impact
of research during the period of accelerated digital
transformation, where data-driven decision-making
became crucial for managing project uncertainty. A
three-field plot was generated in Figure 4 to visual-
ize the interconnectedness between keywords ('DE'),
corresponding countries of authors ('AU_CQ'"), and
cited sources ('CR_SO") within the Scopus dataset.
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Figure 4. Three-field plot

The analysis revealed strong associations be-
tween specific research areas and geographical lo-
cations. Notably, ‘project management’, ‘machine
learning’, and ‘artificial intelligence’ emerged as
prominent keywords, with significant contributions
originating from China, the USA, and the United
Kingdom. These keywords also demonstrate a con-
nection with the most frequently cited sources, such
as Zhang J., Breiman L., and Lee J. The visualization
further illustrates the global distribution of research
efforts across diverse domains such as ‘construction
management’, ‘big data’, and ‘building information
modeling’, indicating varying levels of research
activity across countries. The links stemming from

the cited sources highlight the foundational works
underpinning these research themes and their rele-
vance across geographical contexts. This provides
an overview of the intellectual landscape and geo-
graphical concentrations in the identified research
areas.

The top three sources, as shown in Figure 5 —
Journal of Construction Engineering and Manage-
ment (68 articles), Automation in Construction (66
articles), and Buildings (57 articles), are the most
prolific and influential platforms for this research,
collectively accounting for a significant portion of
the total publications.
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Figure 5. Most relevant sources

A steep drop-off in article count is observed af-
ter these top-tier journals, with the fourth-ranked
source, engineering, construction and architectural
management, publishing less than half'the number of
articles of the top journal (32 articles). This pattern
suggests that while the research is concentrated in a
few core journals, it also appears in a broader range
of interdisciplinary and technology-focused publi-

cations, such as IEEE Access and Expert Systems
with Applications. This distribution underscores the
fusion of traditional project management with ad-
vanced technological and data-driven approaches,
indicating the field's interdisciplinary nature.

The keyword frequency in Figure 6 provides a
quantitative snapshot of the most prevalent topics
within the analyzed literature on DDPM.

Tree

decision making
247
6%

project management
1149
26%

decision support systems

152
3%

machine-learning

construction industry
224
5%

machine learning
234
5%

forecasting
107

“" | optimization
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Figure 6. Keyword frequency tree
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The term ‘project management’ has the highest
frequency (1149), which is expected, as it defines
the study's core subject area. The second most fre-
quent term is ‘artificial intelligence’ (500), followed
by ‘decision making’ (247) and ‘machine learning’
(234). This immediately highlights a central theme:
the application of Al and machine learning tech-
niques is the primary technological driver within
this field. The high frequency of ‘decision making’
indicates that a key purpose of these technological
applications is to provide enhanced support for proj-
ect-related decisions.

Figure 6 also reveals a significant focus on a spe-
cific industry, with terms like ‘construction industry’
(224), ‘construction projects’ (133), and ‘construc-
tion management’ (131) appearing prominently. This
suggests that the construction sector is a leading area
for the practical application and research of DDPM
methods. Other related technological and conceptual
terms, such as ‘information management’ (142), ‘big
data’ (78), and ‘data mining’ (55), further support the
overarching theme of leveraging large datasets and
advanced analytics to improve project outcomes. The
presence of ‘risk management’ (102) and ‘risk assess-
ment’ (97) demonstrates that traditional project man-
agement concerns remain central, but they are now
approached with data-driven methods.

While the co-occurrence networks and frequen-
cy data establish the primary technological (AI/ML)
and industrial (Construction) focus of the field, the
subsequent analysis moves beyond description to
address the core substantive objectives of this study:
defining the role of data-driven approaches in Un-
certainty Reduction and assessing their contribution
to project efficiency and performance. The combi-
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nation of the ‘machine learning’ cluster (prediction/
optimization) and the high frequency of "risk man-
agement’ and ‘risk assessment’ explicitly addresses
the role of data-driven methods in uncertainty re-
duction. The shift toward Al and machine learning
is not simply about automation but about transform-
ing reactive risk management into a proactive, da-
ta-driven discipline. The literature, as evidenced by
these keywords, focuses on providing early warning
signals and improving the accuracy of forecasts for
schedule and cost variables. The inclusion of ‘deci-
sion making’ as a high-frequency term confirms that
the ultimate goal of reducing uncertainty is to enable
project managers to make better-informed choices
under dynamic conditions.

The bibliometric evidence equally confirms the
field's focus on improving Project Efficiency and
Performance. The emphasis on terms like ‘optimi-
zation’ (within the ML cluster) and the prominence
of specialized applications such as ‘digital twin’
and ‘building information modeling’ (focused on
enhanced control and monitoring) are the key bib-
liometric indicators of this drive. The research im-
plicitly leverages data-driven methods to achieve
efficiency by enabling dynamic resource allocation,
identifying and eliminating process bottlenecks, and
automating routine monitoring tasks. Furthermore,
the strong sectoral focus on the construction indus-
try highlights the attempt to apply these efficiency
gains in a domain traditionally characterized by
high complexity and low productivity.

The author collaboration network represented in
Figure 7, derived from the Scopus database, reveals
a fragmented structure with several distinct commu-
nities, identified using the Walktrap algorithm.

zhang c 13 »

}\
cheng m-y

Figure 7. The author collaboration network
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The network is characterized by a core group of
highly connected authors, notably Wang J., Li X.,
and Yang Z., suggesting these individuals are central
figures within this research area and likely drive col-
laborative efforts. Several smaller clusters are also
apparent, indicating potentially isolated research
groups or distinct sub-fields within the broader top-
ic, with the names of other authors also mentioned.
Some nodes appear isolated, which suggests either

Longitude

Latitude

single-authored papers or collaborations with au-
thors outside the scope of this dataset. The visual-
ization highlights the importance of core individuals
in fostering cooperation and reveals potential oppor-
tunities to bridge existing communities.

A global collaboration network map, illustrated
in Figure 8, derived from the SCOPUS database,
highlights key trends in international scientific co-
operation.

Figure 8. Country collaboration map

The intensity of the country's shading corre-
sponds to its total research output, with the United
States and China emerging as central hubs of sci-
entific production, exMachine Learning hibiting the
darkest shades. The lines connecting countries rep-
resent collaborative links established through co-au-
thorship, independent of the author's order. Notably,
strong collaborative ties are observed among the
United States, European countries (especially the
United Kingdom), China, and Australia, forming
a global network anchored in these regions. Oth-
er countries showing significant research presence

Table 2. Highly cited articles in the field of DDPM

(lighter shades) include Canada, Brazil, South Af-
rica, and some Asian countries. This visual repre-
sentation offers insight into the interconnectedness
of the global research landscape in the studied field,
illustrating patterns of knowledge exchange and col-
laborative research.

The list of highly influential papers present-
ed in Table 2, ranked by Local Citations, strongly
confirms that the intellectual core of DDPM lies in
applying Al and machine learning techniques to im-
prove project outcomes.

. Local Global

Author Journal Title Year Citations | Citations
Wauters & Van- | Expert Systems | A comparative study of Artificial Intelligence | 2016 18 72
houcke (2016) | with Applications methods for project duration forecasting
Pospieszny et Journal of A practical approach for software project effort | 2018 18 197
al. (2018) Systems and and duration estimation with machine learning

Software algorithms
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Wauters & Van- | Automation in | Support Vector Machine Regression for project | 2014 16 116
houcke (2014) Construction control forecasting
Akhavian & Be-| Automation in |Smartphone-based construction workers' activi-| 2016 13 238
hzadan (2016) Construction ty recognition and classification
Wang et al. International Predicting construction cost and schedule suc- | 2012 12 165
(2012) Journal of Project| cess using an artificial neural network ensem-

Management ble and support vector machine classification

models
Zhang & El-Go-| Automation in | Integrating semantic NLP and logic reasoning | 2017 11 214
hary (2017) Construction into a unified system for fully automated code
checking
Wauters & Van- | European Journal | A Nearest Neighbour extension to project dura-| 2017 10 53
houcke (2017) of Operational tion forecasting with Al
Research

Costantino et al. |  International Project selection in project portfolio manage- | 2015 10 168
(2015) Journal of Project | ment: An artificial neural network model based

Management on critical success factors
Faghihi et al. The Interna- Automation in construction scheduling: a 2015 10 88
(2015) tional Journal review of the literature

of Advanced

Manufacturing

Technology
David & Journal of Com- | Predicting the Outcome of Construction Litiga- | 2005 10 87
Thaveeporn puting in Civil tion Using Boosted Decision Trees
(2005) Engineering

Note: compiled by the authors

The recurring prominence of research focus-
ing on project duration forecasting and estimation
(e.g., Wauters & Vanhoucke, 2014, 2016, 2017); Po-
spieszny et al., 2018) through algorithms like Sup-
port Vector Machines and Neural Networks high-
lights predictive accuracy as the field's dominant
concern. This focus directly supports the goal of
Uncertainty Reduction by replacing traditional sub-
jective estimates with data-driven probabilistic fore-
casts. Furthermore, the significant presence of arti-
cles in Automation in Construction (e.g., Akhavian
& Behzadan, 2016; Wang et al., 2012) immediate-
ly validates the construction sector as the prima-
ry real-world testbed and source of innovation for
DDPM, demonstrating practical applications from
automated code checking to worker activity recog-
nition. This sectoral focus underscores the drive for
Efficiency by applying automation and predictive
control in a highly complex, resource-intensive en-
vironment. While the high Global Citations for these
papers attest to their fundamental academic impact,
the intense specialization in predictive modeling
and construction also suggests a potential thematic
imbalance or research gap in exploring data-driven
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solutions for other crucial project lifecycle stages
(such as initiation or benefits realization) or non-en-
gineering, organizational industries.

The analysis of these highly cited papers es-
tablishes the foundational intellectual structure of
DDPM: it is fundamentally a technology-driven
field aimed at proactive control. Specifically, the
dominance of forecasting research demonstrates
that the primary mechanism for achieving Uncer-
tainty Reduction is through superior temporal and
cost prediction. Simultaneously, the focus on auto-
mation, activity recognition, and schedule optimi-
zation directly signifies the field's commitment to
enhancing Project Efficiency. Consequently, the in-
tellectual foundation of DDPM, as defined by these
influential works, is built on leveraging AI/ML to
increase predictive power, enable better resource
allocation, and ultimately deliver more predictable
and efficient project outcomes.

This robust intellectual foundation did not
emerge instantaneously but rather through a clear,
phased, substantive, and philosophical evolution
over two decades, as illustrated in Figure 9.
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Figure 9. Intellectual evolution and substantive development stages of DDPM

The DDPM field's development began with a
conceptual phase (2000-2009) that established the
need for adaptive, non-linear approaches to proj-
ect uncertainty. The decisive intellectual inflection
point was reached in the 2010-2014 period, marked
by the systematic implementation of Machine
Learning techniques (ANN, SVM). This shift trans-
formed the discipline by replacing traditional meth-
ods with a highly proactive predictive mechanism,
thus solidifying the concept of data-driven uncer-
tainty management. This core innovation fueled the
subsequent exponential Al adoption (2015-2019),
rapidly maturing the field, driving specialization,
especially in the Construction industry, and estab-
lishing DDPM as the dominant research paradigm.
Consequently, the field's current trajectory (2020-
2025) is focused on Advanced System Integration,
leveraging technologies such as digital twin and
building information modeling to move beyond
mere prediction toward comprehensive, end-to-end
control of the project lifecycle in real-time, thereby
aligning the future of project management with the
demands of the Industry 5.0 era.
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CONCLUSION

The bibliometric analysis successfully achieved
its aim of exploring the intellectual evolution of
DDPM, it confirmed the thesis that data-driven
approaches are fundamentally reshaping project
management practice by effectively addressing
contemporary challenges. The study fully met all
set objectives: it mapped the field’s rapid expan-
sion (18.83% annual growth) and identified the
most influential sources and authors (Objective 1);
it defined the intellectual structure through network
analysis, revealing the central role of the machine
learning cluster and the emerging digital twin/build-
ing information modeling cluster (Objective 2).
Crucially, the findings confirmed that the primary
mechanism for Uncertainty Reduction (Objective 3)
is the predictive power of AI/ML, as evidenced by
the dominance of forecasting research in highly cit-
ed works. In contrast, Project Efficiency (Objective
4) is enhanced through automation, optimization,
and specialization within the highly complex Con-
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struction industry—all of which collectively define
the field’s intellectual core.

This article provides a significant scientific con-
tribution on two fronts. In the domain of bibliometric
analysis, the study introduces and visualizes a novel
five-stage intellectual evolution model (Figure 9),
providing a critical chronological framework that
links the field's technological adoption directly to
its substantive development. This approach moves
beyond simple mapping. In the DDPM subject area,
the study precisely identifies the 2010-2014 period
as the intellectual inflection point, where the system-
atic implementation of machine learning established
the field's foundation in proactive, predictive con-
trol. This analysis also projects the field's future tra-
jectory towards the comprehensive Advanced Sys-
tem Integration enabled by digital twin and building
information modeling. However, the study is subject
to limitations, primarily the exclusive reliance on
the Scopus database, which may introduce selection
bias, and the systematic exclusion of conference
papers during data screening, potentially underrep-
resenting the most recent technological innovations
that often debut at conferences.
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ABSTRACT

In the context of accelerated digitalization of the economy, the growth of e-commerce and increasing
requirements for sustainable development, courier logistics is becoming one of the key elements of the
modernization of urban transport and logistics systems. The purpose of this article is to study the drivers
and barriers of the digital transformation of courier logistics in Kazakhstan, as well as to develop conceptual
directions for its sustainable development in the context of a smart city. The research methodology consists
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AHHOTALUMUA

B ycnoBmax yCcKOpPeHHOW LMPPOBM3ALLNN SKOHOMUKM, POCTa IEKTPOHHON KOMMEPLMM U YCUNEHUA Tpe-
60BaHWI K YCTOMYMBOMY Pa3BUTUIO KYPbEPCKAsA JIOTUCTUKA CTAHOBUTCA O4HUM U3 KNHOYEBbIX 3/IEMEHTOB
MOJEPHM3ALMM FOPOACKMX TPAHCMOPTHO-IOTUCTUYECKMX cUcTeM. Llenbio JaHHOM cTaTbu ABAAETCA Uccae-
[OBaHWe apariBepoB U bapbepoB LMPPOBOM TpaHCHOPMALIMKU KYPbEePCKOM IOrMCTUKM B KasaxcTaHe, a
TaKKe pa3paboTKa KOHLENTYaibHbIX HamnpaBaeHU e€é YCTOMYMBOrO Pa3BUTUA B KOHTEKCTE CMAPT ropoaa.
MeToaonorno nccnesoBaHUA COCTaBAAOT aHaAINM3 CTPATErMUYECKUX U HOPMATUBHBIX AOKYMeHTOB, 0630p
MeXAYHAPOAHbIX HAYYHbIX MyBNMKALLMIA, @ TAKXKE KOPPENALMOHHBIN U GaKTOPHbIN aHaAN3. IMNUPUYECKYIO
OCHOBY MCC/Nef0BaHMA COCTaBAAT 0QULMAbHbBIE CTaTUCTUYECKME AaHHble BlOpo HaLMOHaNbHOM CTaTU-
CTMKM PK 1 BcemumpHOro 6aHKa, a TakKe pe3ynbTaTbl MePBUYHbIX COLLMONOTMYECKMX U IKCMEPTHbIX MaTe-
puanos. Pe3ynbTaTthl UCCeA0BaHUA NOKa3anu, 4to 3a 2023—2024 rr. 06beM 31EKTPOHHOM KOMMEPLUK B
KasaxctaHe Bblpoc ¢ 1,60 o 2,44 Tp/aH TeHre, a 4014 OHNAMH-MapPKeTNAeNCcoB cocTaBuna okono 85%. Kop-
PENALNOHHBIN aHANU3 BbIABUA CUAbHYIO MONOXKUTENbHYIO CBA3b MEXKAY PA3BUTUEM KYPbEPCKUX YCAYT U
BB Ha aywy HaceneHusa (r = 0,946; p < 0,01), a TakKe ¢ BHelLlHeToprosbiM obopoTom (r = 0,897; p < 0,01).
Ha ocHoBe nony4YeHHbIX pe3ynbTaToB NpeaioXeHa MaTpumua LmMdpoBoi TpaHCcGopMaLmMm KypbepPCKoW fio-
rMCcTUKM KasaxctaHa n chopmyIMpoBaH KOMMIEKC CTPATErMYECKUX PEKOMEHAALMIA, HAaMPABAEHHbIX Ha Mo-
BblleHMe 3G HEKTUBHOCTM U YCTOMYMBOCTU NOCAEAHEN MU AOCTAaBKU. MoNyYeHHbIe BbIBOAbI MOTYT ObITb
MCMNONb30BaHbl NPU Pa3paboTKe rocyaapCTBEHHOM NOMUTUKM, MPOrPaMm Pa3BUTUA CMAPT ropoaa U cTpa-
TEMN LMPPOBOro Pa3BUTUA JIOTUCTUHECKMX KOMMAHWUA.
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INTRODUCTION

Urban logistics is undergoing a profound trans-
formation worldwide due to the convergence of dig-
italization, sustainability goals, and rapid growth in
e-commerce. In Kazakhstan, these dynamics inter-
sect with national development priorities outlined
in the Digital Kazakhstan program, which aims to
modernize infrastructure and enhance economic
competitiveness through advanced technologies
(Government of Kazakhstan, 2024). The expansion
of online retailing has been particularly significant:
the total volume of e-commerce services increased
from 1.60 trillion KZT in 2023 to 2.44 trillion KZT
in 2024, with online marketplaces accounting for
nearly 85% of the sector (Bureau of National Sta-
tistics, 2024, 2025). This surge has placed unprec-
edented pressure on courier companies to improve
the speed, reliability, and environmental perfor-
mance of last-mile deliveries.

At the same time, Kazakhstan’s major urban
centers, particularly Almaty and Astana, face sev-
eral structural challenges, including traffic conges-
tion, rising carbon emissions, and inefficient use
of curbside space. According to the World Bank’s
Logistics Performance Index (LPI) 2023, Kazakh-
stan scored 2.7, indicating weaknesses in logistics
competence, tracking and tracing, and delivery
timeliness compared to global leaders (World Bank,
2023). These shortcomings directly affect courier
operations, which are highly sensitive to the qual-
ity of infrastructure and the level of digital service
readiness.

International research emphasizes that “smart”
courier logistics, integrating technologies such as
Artificial Intelligence (hereinafter — Al), Internet
of Things, blockchain, and Big Data analytics,
can simultaneously enhance efficiency and reduce
environmental impacts (Pan et al., 2021; Idrissi
et al., 2024). Case studies have demonstrated that
combining Al-driven routing with electric vehicle
(hereinafter — EV) fleets and parcel lockers can re-
duce delivery time by 15-20%, energy consumption
by 10-25%, and emissions by up to 40% (Ferrei-
ra & Esperanca, 2025; Gnoni et al., 2025). How-
ever, scaling such solutions requires addressing
persistent barriers, such as fragmented IT systems,
insufficient digital skills among Small and Medi-
um-sized Enterprises (hereinafter — SMEs), high
upfront costs of electrification, and the absence of
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shared standards for data and curbside management
(OECD, 2023; Syzdykbayeva et al., 2025).

In Kazakhstan, the context of smart couri-
er transformation is shaped by opportunities and
constraints. On the one hand, government-backed
smart city initiatives in Almaty and Astana intro-
duced smart city platforms; their limited integration
with courier operations constrains potential effi-
ciency gains (UNECE, 2023). However, the uneven
pace of digital adoption across regions and firms
threatens to widen disparities and limit national
competitiveness (OECD, 2024).

Against this backdrop, this study examines the
key drivers and barriers to digital transformation in
Kazakhstan’s courier logistics sector and propos-
es a conceptual framework to enhance its sustain-
ability. The contribution of the paper is threefold.
First, it synthesizes international best practices in
smart courier logistics and adapts them to the Ka-
zakhstani context. Second, it develops a conceptual
model, the Smart Courier Transformation Matrix,
that identifies opportunities, risks, and policy levers
for major urban centers. Third, it formulates a set
of strategic recommendations for policymakers,
businesses, and city authorities aligned with Ka-
zakhstan’s national digitalization and sustainable
development agendas. By providing both theoret-
ical insights and practical implications, the study
contributes to ongoing efforts to modernize Ka-
zakhstan’s courier logistics system while support-
ing sustainable urban growth.

LITERATURE REVIEW

The last-mile delivery segment is considered the
most expensive and environmentally challenging
part of supply chains, accounting for nearly 40-50%
of the overall logistics costs in e-commerce (Bo-
sona, 2020). Global studies emphasize that “smart”
courier logistics, enabled by Al, IoT, blockchain,
and advanced data analytics, can transform urban
freight into a more sustainable system (Pan et al.,
2021). Simulation-based models demonstrate that
optimizing routing with Al and integrating parcel
lockers can reduce failed deliveries and vehicle ki-
lometers by up to 30% (Gnoni et al., 2025). More-
over, empirical evidence suggests that the adoption
of EVs, together with Al-assisted scheduling, can
reduce CO, emissions by up to 40% and delivery
times by 15-20% (Ferreira & Esperanga, 2025).
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A systematic review by Idrissi et al. (2024) high-
lighted the synergetic role of loT, blockchain, and
Al in logistics, noting that while technical potential
is high, governance challenges such as interoper-
ability, cybersecurity, and investment risks limit
adoption. These findings indicate that successful
digital transformation requires not only technolog-
ical readiness but also institutional and organiza-
tional frameworks.

International research has identified several re-
curring drivers: growing e-commerce demand, con-
sumer preferences for real-time tracking, supportive
government policies, and technological advances in
electrification and automation. Conversely, barriers
include high capital expenditure for fleet electrifi-
cation, insufficient charging infrastructure, limited
digital skills among SMEs, and fragmented IT sys-
tems (OECD, 2024). The World Bank LPI 2023 fur-
ther underlined that logistics performance depends
not only on infrastructure, but also on competence,
regulation, and reliability — areas where emerging
economies often lag (World Bank, 2023).

Smart city initiatives worldwide provide lessons
relevant to Kazakhstan. UNECE (2023) profiles Al-
maty as a pilot city where smart infrastructure, in-
telligent transport systems, and urban data lakes are
being introduced, although not yet fully leveraged
for courier logistics. Similarly, Syzdykbayeva et al.
(2025) applied graph theory to optimize Astana’s
logistics infrastructure, demonstrating a local meth-
odological basis for data-driven planning. These
studies confirm that Kazakhstan’s urban contexts
can benefit from global best practices, while requir-
ing adaptation to national realities.

Kazakhstan’s logistics sector has recently been
the subject of several studies. Saktaganova et al.
(2025) emphasized the opportunities and challeng-
es of digital transformation in the national transport
and logistics system, particularly regarding global
integration and sustainability. Mamrayeva et al.
(2022) highlight the importance of 0T, blockchain,
and Big Data for Kazakhstani logistics companies
but caution that limited digital skills and infra-
structure remain critical bottlenecks. Kredina et
al. (2022) found a strong correlation between the
development of Information and Communication
Technology (hereinafter — ICT) services and logis-
tics performance in Kazakhstan, noting that postal
and courier services are closely tied to Gross Do-
mestic Product (GDP) per capita (r = 0.946*) and
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foreign trade turnover (r = 0.897%). These findings
confirm that courier logistics are both drivers and
reflections of broader economic modernization.

Despite notable progress, several critical gaps
remain in the existing literature, including the lim-
ited availability of empirical case studies on Ka-
zakhstani courier companies implementing digital
technologies such as electric vehicle fleets, parcel
locker networks, and Al-based routing systems; the
insufficient integration of sustainability metrics,
particularly emissions, energy efficiency, and curb-
space utilization, into national logistics research;
the absence of robust frameworks that ensure effec-
tive alignment between public policy and business
strategies, especially within the context of smart
city programs and courier operations; and the lack
of localized methodological approaches that sys-
tematically combine international best practices
with Kazakhstan’s specific economic, climatic, and
urban conditions.

Addressing these gaps, the present study con-
tributes by synthesizing global evidence with lo-
cal data to develop a Smart Courier Transforma-
tion Matrix and mapping key drivers, barriers,
and actionable policy levers for sustainable urban
logistics in Kazakhstan. Smart courier logistics re-
fers to an integrated, technology-driven model of
last-mile delivery that leverages advanced digital
solutions to optimize routing, enhance operational
visibility, reduce environmental impacts, and im-
prove customer experience. Contemporary research
emphasizes that such systems are fundamentally
built on data-driven decision-making, enabled by
real-time information from IoT infrastructure, ve-
hicle telematics, and parcel-level tracking, which
enables dynamic route optimization, accurate de-
mand forecasting, and predictive maintenance in
urban delivery systems (Chen et al., 2021; Pan et
al., 2021). These capabilities are reinforced through
automation and algorithmic optimization, where Al
and machine learning reduce routing inefficiencies,
minimize fuel consumption, and automate sorting,
dispatching, and load-balancing processes (Giuffri-
da et al., 2022).

At the organizational level, platform-based co-
ordination via digital logistics platforms ensures
transparent interaction among couriers, market-
places, warehouses, and customers, supporting
interoperability and service flexibility across de-
livery networks (Dinu, 2024). From a sustainabil-
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ity perspective, electrification and green technolo-
gies, including electric vehicles, cargo bikes, and
low-emission urban microhubs, play a central role
in decarbonization and sustainable urban mobility
(Llorca & Moeckel, 2021). In parallel, out-of-home
and autonomous delivery solutions, such as parcel
lockers, pick-up and drop-off points, drones, and
autonomous delivery robots, help reduce failed de-
liveries and alleviate urban congestion (Zhang &
Demir, 2025).

A review of international and national studies
shows that the digital transformation of courier lo-
gistics is considered a key factor in increasing the
efficiency of the last mile, reducing environmental
stress, and supporting sustainable urban develop-
ment. Foreign studies confirm the high potential of
using Al, 10T, big data analytics, electric transport,
and off-site delivery to optimize logistics processes,
reduce costs and emissions, as well as improve the
quality of service. An analysis of the works devot-
ed to Kazakhstan indicates that there are objective
prerequisites for the development of “smart” cou-
rier logistics, including the growth of e-commerce,
the development of digital infrastructure, and the
implementation of smart city initiatives in major
cities. Thus, existing scientific research provides
an important theoretical basis, but it underscores
the need for further research focused on develop-
ing conceptual models and analysis tools adapted
to national conditions.

Smart courier logistics operates at the inter-
section of urban logistics, digital transformation,
and sustainability, aligning with global smart city
frameworks. In emerging economies such as Ka-
zakhstan, the integration of these elements is evolv-
ing but demonstrates significant potential for op-
timization and green transition. Thus, the purpose
of this article is to study the drivers and barriers
of the digital transformation of courier logistics in
Kazakhstan, as well as to develop conceptual direc-
tions for its sustainable development in the context
of a smart city.

MATERIALS AND METHODS

This study adopts a mixed-methods research
design that integrates three complementary meth-
odological components. First, a document analy-
sis of Kazakhstan’s national policy and strategic
frameworks, including Digital Kazakhstan, OECD
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analytical reports, and World Bank policy diagnos-
tics, is conducted to establish the institutional and
regulatory context. Second, an empirical qualitative
stage is implemented through expert interviews
with courier companies and semi-structured sur-
veys involving representatives of state-owned en-
terprises engaged in logistics activities. Third, the
quantitative component employs correlation and
factor analysis based on secondary datasets (Kredi-
na et al., 2022; Bureau of National Statistics; World
Bank LPI 2023). This triangulation provides a com-
prehensive perspective on global best practices and
Kazakhstan’s unique institutional and economic
conditions.

Document analysis was employed to identify
policy-level drivers and barriers shaping the digital
transformation of courier logistics in Kazakhstan.
The analysis covered national digitalization strat-
egies, international policy diagnostics, and urban
sustainability assessments, focusing on priorities
for ICT adoption, digital services, infrastructure
modernization, SME digital readiness, and the role
of smart urban infrastructure in supporting courier
logistics. In addition, international benchmarking
evidence was used to assess systemic weaknesses
in logistics performance, particularly in tracking
and delivery timeliness (Government of Kazakh-
stan, 2024; OECD, 2023; UNECE, 2023; World
Bank, 2023).

To complement secondary data, five semi-struc-
tured expert interviews were conducted with man-
agers of leading Kazakhstani courier companies.
The analysis focuses on the thematic coding of
regulatory enablers and structural gaps affecting
courier services. Additionally, an online survey of
32 respondents (including logistics specialists) was
conducted in early 2025. The online survey and
expert interviews were conducted in accordance
with standard ethical principles. Participation was
voluntary, informed consent was obtained from all
respondents, and no personally identifiable infor-
mation was collected.

The interview protocol focused on three core
thematic areas, including the adoption of Al, the In-
ternet of Things, blockchain technologies, and par-
cel locker systems; the technological, financial, and
infrastructural barriers to fleet electrification; and
the key regulatory and infrastructure bottlenecks
constraining the digital transformation of courier
operations. Surveys applied a 5-point Likert scale
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to evaluate the perceived importance of drivers
(e.g., e-commerce growth and policy support) and
barriers (e.g., cost, skills, and IT fragmentation).
Responses were coded thematically and cross-ref-
erenced with findings from document analysis.

Although the interview sample (n = 5) and sur-
vey sample (n = 32) were modest in size, this is
consistent with the methodological practices in ex-
ploratory logistics research conducted in emerging
markets. Access to courier company management is
restricted because of operational confidentiality and
competition concerns. Therefore, purposive sam-
pling was used to obtain insights from key decision
makers directly involved in digital transformation
processes. The results are not intended for statisti-
cal generalization but provide valuable qualitative
evidence to complement the correlation and policy
findings.

To examine the relationships between ICT adop-

Data collection
(BNS 2024-

Preprocessing
2025; World (SPSS 28)

Bank LPI 2023)

Pearson
correlations
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tion, courier logistics performance, and economic
development, this study applied correlation and
factor analytical techniques. The core empirical ba-
sis draws on the findings of Kredina et al. (2022),
who report strong positive correlations between
postal and courier services and GDP per capita as
well as foreign trade turnover. These findings are
complemented by national e-commerce statistics
for 2023-2024 obtained from the Bureau of Na-
tional Statistics (2024) and by the World Bank LPI
2023 scores. All statistical procedures, including
Pearson correlation analysis and principal compo-
nent analysis (hereinafter — PCA), were conducted
using SPSS 28. The objective was to identify struc-
tural linkages among digital logistics indicators,
economic performance, and sustainability-related
factors. The analytical workflow is presented in
Figure 1.

Factor

Interpretation

of latent
constructs

extraction
(PCA)

Figure 1. Analytical workflow for correlation and factor analysis

All empirical findings were synthesized into a
Smart Courier Transformation Matrix, and identi-
fied drivers and barriers were systematically classi-
fied into four interrelated dimensions encompassing
policy and regulation, infrastructure, technology
and data, and skills and organizational capacity.
This integrative framework subsequently served as
the analytical basis for formulating a 12-point action
plan and a strategic roadmap toward 2030, which
are presented in the results section.

RESULTS

A review of Kazakhstan’s strategic development
documents and international assessment frame-
works reveals both enabling conditions and per-
sistent systemic constraints affecting the transition
toward smart and sustainable courier logistics. The
national Digital Kazakhstan Program prioritizes
the expansion of ICT infrastructure, e-government
services, and digital platforms, and positions lo-
gistics as one of the key sectors for modernization
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(Government of Kazakhstan, 2024). However, the
strategy lacks operational mechanisms specifically
targeting courier operations, such as incentives for
EVs, the deployment of parcel locker networks, or
standardized digital protocols for last-mile services.
According to the OECD diagnostic report (2023),
low SME digital readiness and uneven adoption of
advanced ICT solutions across industries direct-
ly hinder courier companies’ ability to implement
technologies such as [oT tracking, Al-driven rout-
ing, and blockchain-enabled data exchange.

In the urban context, the UNECE Smart Sus-
tainable Cities Profile (2023) for Almaty identifies
several existing smart-city components — including
urban data lakes, intelligent transport systems, and
AFC — that could support courier telemetry, curb-
side allocation, and demand-responsive routing, yet
integration with private logistics operators remains
limited and largely uncoordinated. Additional con-
straints are reflected in Kazakhstan’s performance
on the World Bank LPI, where the country record-
ed an overall score of 2.7, significantly below the
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OECD average of 3.5, with remarkably low scores
in logistics competence (2.5), tracking and tracing
(2.4), and delivery timeliness (2.6). These gaps in-
dicate structural operational risks and highlight the
vulnerability of courier service reliability under cur-
rent conditions (World Bank, 2023).

Overall, the document analysis suggests that

Table 1. Document analysis results

while Kazakhstan has a generally supportive policy
environment for digitalization and smart-city devel-
opment, implementation mechanisms specifically
targeting last-mile courier logistics remain insuffi-
ciently developed. The key findings of the document
analysis are summarized in Table 1.

Document Enabler Gap

Digital Kazakhstan ICT infrastructure, e-services No explicit courier standards
OECD (2023) Policy alignment, SME support Low SME digital readiness
UNECE (2023) Almaty Data lakes, ITS, AFC Weak integration with couriers
World Bank LPI (2023) Benchmarking of Togistics Low tracking & competence scores

Note: compiled by authors based on OECD (2023), UNECE (2023), World Bank LPI (2023)

A synthesis of insights derived from internation-
al empirical studies, industry reports, and expert as-
sessments reveals a consistent set of perceived driv-
ers and barriers shaping the digital transformation of
courier logistics in Kazakhstan. The rapid growth of
e-commerce — identified in global logistics research
as one of the most influential accelerators of last-
mile innovation — is considered the primary driver,
reinforcing demand for faster delivery, real-time
parcel tracking, and an enhanced customer experi-
ence. Government-led digitalization initiatives, par-
ticularly those embedded in the Digital Kazakhstan
program, further enable sectoral modernization by
expanding ICT infrastructure and promoting the
integration of digital platforms (OECD, 2023). In-
ternational literature similarly highlights rising con-
sumer expectations for transparency, visibility, and
delivery responsiveness as a significant force behind
courier service automation and data-driven optimi-

Table 2. Drivers and barriers identified through the survey

zation. At the same time, significant barriers persist.
Studies on sustainable urban logistics consistently
point to the high capital costs associated with transi-
tioning to EV fleets, coupled with insufficient avail-
ability of charging infrastructure, as key constraints
on low-carbon last-mile operations. Additional
challenges include fragmented digital architectures
across logistics operators, limited interoperabili-
ty of IT systems, and the absence of standardized
data-sharing protocols — factors that hinder the im-
plementation of IoT, Al, and smart routing tools in
emerging economies. Shortages of skills in both IT
and logistics, documented in regional assessments
and OECD diagnostics, further slow the diffusion of
advanced technologies. These consolidated trends,
summarized conceptually in Table 2, reflect broader
global patterns shaping the adoption of smart couri-
er logistics and highlight the structural constraints
faced by Kazakhstan’s logistics ecosystem.

Factor Mean score (1-5) Category
E-commerce growth 4.8 Driver
Government (Gov’t) digitalization support 4.2 Driver
Consumer demand for faster delivery 4.0 Driver
High cost of EV transition 4.6 Barrier
Lack of charging infrastructure 4.4 Barrier
IT fragmentation 4.2 Barrier
Shortage of skilled personnel 4.0 Barrier

Note: compiled by the authors
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A consolidated analysis of international liter-
ature, policy reports, and expert insights reveals
a coherent set of drivers and barriers shaping Ka-
zakhstan’s transition toward smart courier logistics.
Global studies emphasize that rapid e-commerce ex-
pansion continues to reshape last-mile logistics by
accelerating demand for real-time visibility, faster
delivery, and automated routing solutions. This ten-
dency aligns with Kazakhstan’s Digital Kazakhstan
agenda, which strengthens ICT capacity yet does not
provide targeted mechanisms for EV deployment,
parcel locker networks, or interoperability standards
for courier ecosystems (OECD, 2023). International
research further shows that consumers increasingly
expect transparent and time-sensitive delivery ser-
vices, pushing companies toward data-driven op-
timization and loT-enabled tracking. At the same
time, multiple structural constraints persist. Tran-
sitioning to EV fleets remains financially burden-
some and technologically challenging for SMEs, as
studies on emerging markets confirm. These barriers
were also reflected in expert interviews: a courier
company manager from Almaty noted that “we are
interested in EVs, but without public charging sta-
tions and financial incentives, this is not realistic
for SMEs”. At the same time, another respondent
highlighted that the integration of courier operations
with municipal smart-city data platforms “remains
unclear and poorly coordinated”. Such practitioner
perspectives correspond with OECD findings on
SME capability gaps and limited digital readiness,
underscoring the need to harmonize private-sector
innovation with public infrastructure investments.
Additional challenges, including fragmented IT sys-
tems, a lack of standardized data-sharing protocols,
and persistent shortages of ICT-skilled logistics
personnel, are widely documented in global supply
chain digitalization research.

Table 3. Correlation Matrix

MEHEJPKMEHT 1 MAPKETUHI

Using combined datasets from Kredina et al.
(2022), the Bureau of National Statistics (2024),
and the World Bank Logistics Performance Index
(2023), an exploratory correlation and factor anal-
ysis was conducted to examine structural linkages
between digital infrastructure, logistics perfor-
mance, and macroeconomic indicators. The results
indicate a strong and statistically significant asso-
ciation between the development of ICT services
and the expansion of postal-courier activities, both
of which closely align with national economic per-
formance, as reflected by a high positive correlation
with GDP per capita (r = 0.946, p <0.01). A similar-
ly strong correlation was identified between courier
service activity levels and foreign trade turnover (r
=0.897, p < 0.01), suggesting that courier logistics
play an increasingly important role in supporting
Kazakhstan’s trade-driven economic model — con-
sistent with global findings on the interplay between
trade intensity and last-mile distribution capacity.
Moreover, the LPI tracking and tracing dimension
demonstrated a significant positive correlation with
national courier delivery performance (r = 0.812, p
< 0.05), reinforcing the notion that improvements
in digital tracking capability are closely linked to
greater reliability and transparency in last-mile oper-
ations. These empirical relationships, derived from
internationally recognized logistics indices and offi-
cial national statistics, underscore the systemic na-
ture of digital transformation in Kazakhstan’s couri-
er sector and provide quantitative evidence that ICT
development, logistics digitalization, and economic
performance evolve in an interdependent manner.

The correlation analysis confirmed strong rela-
tionships between ICT adoption, courier services,

and GDP per capita. The detailed results are present-
ed in Table 3.

Variable Courier service GDP per capita Foreign trade LPI Tracking
Courier services 1.000 0.946%* 0.897** 0.812%
GDP per capita 0.946%* 1.000 0.914%* 0.765%
Foreign trade 0.897%* 0.914%** 1.000 0.732%
LPI Tracking 0.812% 0.765% 0.732% 1.000

Note: compiled by the authors

The obtained correlation coefficients indicate a tween courier services and foreign trade turnover.
strong positive relationship between the volume of  Factor analysis using PCA yielded three latent fac-
courier services and GDP per capita, as well as be-  tors, with a Kaiser-Meyer—Olkin (KMO) measure
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of sampling adequacy of 0.72, jointly explaining
68% of the total variance. The extracted factors
were interpreted as follows: digital infrastructure
readiness, encompassing ICT development, broad-
band penetration, and Al/IoT adoption; operation-
al efficiency, reflected by LPI indicators related to

tracking and tracing, delivery timeliness, and deliv-
ery success rates; economic impact, represented by
GDP per capita, foreign trade turnover, and e-com-
merce activity.

The distribution of the eigenvalues, with factor
loadings visualized through a scree plot in Figure 2.

Scree Plot (Factor Analysis)
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Figure 2. Scree Plot of factor analysis

The results of the factor analysis showed the
contribution of each factor to the overall variance.
The graph shows a clear break in the curve after the
third factor, which indicates that it is advisable to
identify three latent factors. The first three compo-
nents have eigenvalues above unity and collective-
ly account for 68% of the total variance. The first
factor characterizes digital infrastructure readiness
and includes indicators for the development of ICT,
broadband access, and the implementation of Al
and loT-based solutions. The second factor reflects
the operational efficiency of courier logistics and is
related to tracking, timely delivery, and successful
order fulfillment. The third factor describes the eco-
nomic impact and includes GDP per capita, foreign
trade turnover, and e-commerce volume. Thus, Fig-
ure 2 confirms the stable three-factor data structure
and justifies the use of this model to analyze the
interrelationships between digitalization, courier lo-
gistics efficiency and economic development.

A holistic synthesis of the empirical results, poli-
cy analysis, and international evidence indicates that
Kazakhstan’s transition toward smart courier logis-
tics is shaped by a combination of mutually rein-
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forcing drivers and persistent structural constraints.
The expansion of e-commerce continues to be a sig-
nificant catalyst, increasing demand for faster, more
reliable, and digitally supported last-mile delivery
— an effect widely documented in the global urban
logistics literature. National-level initiatives such as
the Digital Kazakhstan program further strengthen
enabling conditions by expanding ICT infrastruc-
ture and supporting the digital transformation of
key service sectors (OECD, 2023), while ongoing
smart-city investments — including urban data lakes
and ITS in Almaty and Astana — create additional
technological foundations for courier route optimi-
zation, telemetry, and curbside management (UN-
ECE, 2023). International studies provide robust
evidence that the adoption of Al-driven routing, loT-
based tracking, and EV fleets improves operational
efficiency and reduces environmental externalities
across last-mile logistics networks. However, these
enabling forces are counterbalanced by systemic
barriers. Kazakhstan’s relatively low performance
in the World Bank Logistics Performance Index
(2023) — particularly in logistics competence and
tracking — highlights operational vulnerabilities that
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directly affect courier service reliability. SME digi-
tal readiness remains limited, with skills shortages
in ICT and logistics continuing to slow technology
adoption (OECD, 2023). High capital expenditure
requirements for EV fleet upgrades, charging infra-
structure, and parcel locker deployment also restrict
the feasibility of large-scale technological modern-
ization. Furthermore, the absence of unified regula-
tory standards for curbside allocation, data interop-
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erability, and cross-platform data-sharing creates
institutional fragmentation and inhibits coordinated
innovation across the courier ecosystem. Collec-
tively, these integrated findings form the analytical
basis for the Smart Courier Transformation Matrix
presented in

Table 4 underpins the 12-point strategic action
plan proposed in the discussion section.

Table 4. Smart courier transformation matrix in Kazakhstan

Layer Driver (opportunity) Barrier (risk) Actionable lever (2025-2030)
Policy & Reg- Digital Kazakhstan: Fragmented rules for National guidelines for lockers & micro-
ulation city smart-mobility lockers/curbspace; da- hubs; city curbspace APIs; standard ser-
agendas ta-sharing uncertainty vice-level/open-data clauses in municipal
procurement
Infrastructure ITS, data lakes, AFC; Limited depot/charging Public-private microhubs; depot electri-
emerging hubs footprint; curb conflicts fication; kerbside booking and enforce-
ment tools
Technology & | Al routing, telematics, | Legacy Transport Man- | Reference architecture (open APIs, event
Data EVs; blockchain for agement System (TMS)/ | streams); city mobility-data trusts; pilot
chain-of-custody Warehouse Management blockchain for high-value/tempera-
System (WMS); interop- ture-controlled flows
erability gaps
Skills & Orga- Growing analytics SME digital skills gaps National upskilling vouchers; ven-
nization talent pools dor-supported “digital twins” sandboxes;
shared services for SMEs

Note: compiled by the authors

Content analysis of the policy documents high-
lights that national strategies (Digital Kazakhstan
and smart city programs) provide strong founda-
tions for digital infrastructure but lack mechanisms
tailored explicitly to courier operations. The correla-
tion results reinforce this finding: indicators of ICT
development and tracking performance strongly
correlate with courier sector output, suggesting that
systemic digital capabilities drive operational effi-
ciency.

Interviews and survey responses provided a
micro-level validation of these structural patterns.
While respondents confirmed that ICT infrastruc-
ture and smart city tools facilitate digital adoption,
they also identified operational barriers, such as
EV costs, fragmented IT systems, and skill short-
ages. This combination of macro- and micro-level
insights demonstrates that Kazakhstan’s courier lo-
gistics transformation depends not only on policy
frameworks but also on organizational capabilities,
internal investments, and interoperability solutions.
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DISCUSSION

The results confirm international evidence that
digitalization of last-mile logistics improves both
efficiency and sustainability. Studies in Europe and
Asia have shown that combining Al-assisted routing
with EVs and parcel lockers reduces emissions and
delivery costs (Ferreira & Esperanga, 2025; Gnoni
et al., 2025). Similarly, in Kazakhstan, correlation
analysis demonstrated a strong relationship between
courier services and GDP per capita (r = 0.946), val-
idating Kredina et al. (2022), who argued that couri-
er services act as economic drivers.

However, our interview data highlighted con-
text-specific barriers: high CAPEX for EV fleets,
insufficient public charging, and fragmented IT
systems. These challenges echo the OECD (2023)
findings on Kazakhstan’s uneven digital readiness
for SMEs and weak ICT adoption. Simultane-
ously, smart city initiatives in Almaty and Astana
(UNECE, 2023) offer unique opportunities for da-
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ta-driven courier integration, aligning with Pan et al.
(2021), who emphasized the importance of integrat-
ing freight into smart city frameworks.

Kazakhstan stands at a crossroads: without the
rapid scaling of smart courier solutions, urban con-
gestion, emissions, and delivery failures may in-
tensify. However, with coordinated action, courier
logistics can act as a catalyst for sustainable urban
development.

The integrated findings of the study point to a
set of strategic implications for policymakers, lo-
gistics firms, and urban authorities, highlighting
the need for coordinated institutional, technolog-
ical, and regulatory action to accelerate the devel-
opment of smart courier logistics in Kazakhstan. At
the policy level, international evidence emphasizes
that the successful diffusion of last-mile innova-
tions requires clear national standards for parcel
locker deployment, curbside allocation rules, and
interoperable open-data protocols, alongside target-
ed financial incentives that reduce the cost burden
associated with the transition to electric delivery
fleets. For private sector actors, global best practic-
es demonstrate that investment in Al-based routing
solutions, cloud-enabled TMS and WMS, and out-

of-home delivery channels — such as parcel lock-
ers and pick-up/drop-off (PUDO) points — signifi-
cantly enhances operational efficiency and service
reliability, particularly when firms collaborate with
municipalities to pilot microhubs and shared urban
consolidation spaces. From the perspective of city
governments, integrating courier operations into ex-
isting smart-city platforms, expanding ITS, and en-
abling kerbside management through standardized
APIs represents an essential step toward aligning
private innovation with public digital infrastructure,
a challenge frequently reported in assessments of
Kazakhstan’s digital-readiness and SME capability
gaps (OECD, 2023; UNECE, 2023). These multi-
dimensional implications are synthesized in Table
5, which outlines the Smart Courier Transformation
Matrix — a structured mapping of strategic priori-
ties across three governance layers (state, business,
and urban authorities). The table highlights how
regulatory standardization, digital investment, and
cross-sector integration jointly form the foundation
for a coherent national strategy capable of support-
ing scalable, technology-enabled, and sustainable
last-mile logistics solutions.

Table 5. Strategic action plan for smart courier logistics in Kazakhstan for 2025-2030

Action Stakeholder Expected impact
1. National standards for parcel lockers Gov’t, SMEs Reduce failed deliveries, improve accessi-
bility

2. Microhub corridors in Almaty &
Astana

Cities, couriers

Optimize curbspace, cut congestion

. EV transition compacts

Gov’t, banks, SMEs

Accelerate decarbonization

. Charging infrastructure expansion

Utilities, cities

Enable electrification at scale

. Open kerbside APIs

Cities, IT firms

Reduce dwell time, improve turnover

. Interoperable tracking standards

Marketplaces, SMEs

Improve LPI “tracking” scores

. Locker federation across operators

Couriers, marketplaces

Enhance convenience, efficiency

DA n |~ W

. Green procurement mandates

Gov'’t, State-owned
enterprises (SOEs)

Lead by example for EV adoption

9. Digital Maturity Vouchers for SMEs

Gov'’t, donors

Build IT/AI capacity

10. Regulatory sandboxes

Gov't, startups

Pilot Al/blockchain in delivery

11. Shared KPI dashboard

Cities, couriers

Transparency & benchmarking

12. University-led living labs

Academia, SMEs

Experimentation, training, innovation

Note: compiled by authors

The proposed roadmap to 2030 synthesizes em-
pirical evidence, stakeholder needs, and global best
practices into a phased strategy to advance smart
courier logistics in Kazakhstan. As shown in Fig-
ure 3, the roadmap begins with a foundational stage
(2025-2026) in which the emphasis is placed on
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piloting parcel locker networks and urban micro-
hubs in Almaty and Astana — an approach widely
recognized for reducing congestion and failed deliv-
eries in large metropolitan areas. During this initial
phase, support mechanisms such as digital maturi-
ty vouchers for SMEs and preferential EV leasing
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programs through green financial institutions can
help overcome the cost-related barriers that have
been extensively documented in emerging markets.
The roadmap then transitions into a scaling phase
(2027-2028), characterized by the consolidation of
parcel locker ecosystems into a federated model en-
abling cross-operator interoperability, the expansion
of open kerbside management APIs across major
cities, and the introduction of a public KPI dash-
board tracking logistics sustainability metrics — an
approach consistent with OECD recommendations
for improving transparency and digital governance
in logistics systems (OECD, 2023). The final inte-
gration phase (2029-2030) envisions nationwide
convergence of interoperability standards for parcel
lockers, tracking systems, and data-sharing proto-
cols, combined with the electrification of 30-40%
of the courier fleet and the full incorporation of
last-mile logistics into national decarbonization and
smart mobility strategies.

CONCLUSIONS

This study provides the first integrated assess-
ment of drivers and barriers to smart courier logis-
tics in Kazakhstan, combining literature, document
analysis, expert interviews, and correlation-factor
methods. The study also has several limitations that
should be acknowledged. First, the limited number
of expert interviews (n = 5) constrains statistical
generalization; however, the use of methodological
triangulation through surveys and secondary data
sources enhances the overall reliability of the find-
ings. Second, the analysis is affected by data gaps,
as disaggregated microdata from individual couri-
er operators were unavailable, necessitating reli-
ance on national statistics and international indices.
Third, the results remain time-sensitive, as ongoing
policy reforms and regulatory changes may alter
digitalization priorities, underscoring the need for
continuous monitoring and future updates.

The overall findings of this study demonstrate
that Kazakhstan’s courier logistics sector is shaped
by a dynamic interplay of technological, institution-
al, and economic factors that collectively determine
the pace of transition toward a smart and sustainable
last-mile ecosystem. The analysis confirms that the
most significant enabling forces include the rapid
growth of e-commerce, the expansion of govern-
ment-supported digital programs such as Digital
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Kazakhstan, and the steady development of smart-
city infrastructure — particularly data lakes and ITS
in Almaty and Astana — which together create a
favorable technological environment for the adop-
tion of advanced logistics solutions (OECD, 2023;
UNECE, 2023). At the same time, structural barri-
ers persist, including low performance in logistics
competence and tracking indicators reported in the
World Bank LPI (2023), substantial digital-readi-
ness gaps among SMEs, high capital expenditures
associated with fleet electrification and parcel locker
deployment, and the absence of standardized pro-
tocols for curbside management and data-sharing
across operators. The exploratory correlation analy-
sis conducted using data from Kredina et al. (2022),
the Bureau of National Statistics (2024), and the
World Bank (2023) further reinforces these findings
by demonstrating strong linkages between courier
activity, GDP per capita, and foreign trade turnover.
These empirical relationships underscore the strate-
gic importance of courier services for Kazakhstan’s
broader economic modernization and highlight the
interdependence between logistics digitalization,
macroeconomic performance, and trade intensity.
Based on these insights, the study proposes a co-
herent 12-point action plan and a structured 2030
roadmap designed to align policy instruments, in-
frastructure investment, and business-level digital
adoption. By integrating sustainability and digitali-
zation perspectives — two dimensions that have tra-
ditionally been examined separately in the Kazakh-
stani logistics literature — this research contributes a
novel analytical framework in the form of the Smart
Courier Transformation Matrix, which can serve as
a methodological foundation for policymakers and
practitioners seeking to design coordinated inter-
ventions across regulatory, technological, and insti-
tutional domains. Nevertheless, several important
areas remain underexplored and require further re-
search. First, large-scale, empirical case studies of
Kazakhstani courier firms, including national oper-
ators such as Kazpost as well as private platforms
such as Glovo Kazakhstan and regional SMEs, are
necessary to capture how Al-based routing, 10T te-
lemetry, EV fleets, and parcel locker systems are
adopted and adapted in real organizational settings.
Such micro-level investigations would complement
the predominantly macroeconomic and policy-fo-
cused evidence presented in this study. Second,
further research should employ cost-benefit mod-
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eling, system dynamics simulations, and life cycle
assessment tools to examine the economic and en-
vironmental trade-offs associated with smart courier
technologies in Kazakhstan’s urban context. Third,
comparative analyses across key logistics hubs — Al-
maty, Astana, Shymkent, and Aktobe — would pro-
vide deeper insights into how differences in density,
infrastructure, and governance influence the scal-
ability of smart logistics solutions. Fourth, future
studies must address critical issues related to data
governance, privacy, interoperability, and digital
sovereignty, particularly as cities and logistics firms
move toward integrated open-data ecosystems and
API-based kerbside management. Finally, the ap-
plication of advanced statistical techniques, such as
structural equation modeling (SEM), causal infer-
ence methods, and machine learning-based predic-
tion models, could significantly strengthen causal
understanding and provide robust forecasting tools
for evaluating courier performance across various
digital transformation scenarios.

From a theoretical standpoint, the study advances
the integration of smart-city theory, last-mile deliv-
ery research, and digital transformation literature in
the context of an emerging economy. By conceptu-
alizing the relationships among policy frameworks,
digital infrastructure, technological capabilities, and
workforce skills, the Smart Courier Transformation
Matrix provides a platform for developing future
analytical models that more systematically connect
these domains. The policy implications point to the
importance of developing national standards for
parcel locker networks, curbside allocation, and da-
ta-sharing protocols; expanding financial incentives
— including subsidies, tax relief, and EVs leasing
programs — to reduce adoption barriers for SMEs;
and embedding courier logistics explicitly into
sustainable urban mobility and national decarbon-
ization strategies in line with international environ-
mental commitments (OECD, 2023). For business
leaders and courier companies, the results empha-
size the immediate performance gains achievable
through investment in cloud-based TMS/WMS
platforms, Al-enabled routing tools, and digitally
enabled out-of-home delivery channels. Strength-
ening collaboration with municipal authorities on
microhub and locker pilots can reduce congestion
and delivery failures. At the same time, workforce
development, particularly digital skills training for
drivers, dispatchers, and IT staff, remains essential
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for ensuring that technological upgrades translate
into operational improvements.

In conclusion, Kazakhstan is well-positioned to
accelerate the evolution of its courier logistics sec-
tor by strategically combining digital innovation
with sustainability-oriented planning. Achieving
this transformation will require the coordinated im-
plementation of the 12-point action plan developed
in this study, alongside targeted research efforts
that empirically test the feasibility and impacts of
smart solutions. If these measures are implement-
ed cohesively by policymakers, businesses, and city
authorities, Kazakhstan’s courier sector can emerge
as a regional benchmark for sustainable, data-driv-
en, and technologically advanced urban logistics by
2030.
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