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ABSTRACT

Objective: To conduct a multi-faceted analysis of the honey market in Poland within the context of
functioning as part of the European Union. The analysis aims to identify key political, economic,
social, technological, legal, and environmental determinants.

Research Design & Methods: The study employs the PESTLE method as an analytical tool to
identify the factors influencing the beekeeping sector systematically. The analysis incorporates
market reports, academic literature, and documents from both the EU and Poland.

Findings: The analysis revealed that the honey sector in Poland operates within an environment
of significant export potential. It is influenced, among others, by the Common Agricultural
Policy, climate, growing consumer expectations regarding product quality and origin, and the
development of beekeeping technologies. Structural barriers and legislative constraints were also
identified.

Implications/Recommendations: The results of the analysis suggest the need to strengthen the
role of producer organisations, implement innovative technologies in apiaries, and increase the
sector’s integration with the EU’s pro-environmental policies. The article highlights the low level
of consumer education and promotion of honey as a high-value-added product.
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Contribution: The article offers practical conclusions for policymakers, industry organisations,
and honey producers, pointing to potential development directions for the sector in the context of
a sustainable agri-food economy.

Article type: original article.
Keywords: apiculture, beekeeping, honey, Poland, European Union, PESTLE.
JEL Classification: Q13.

1. Introduction

Poland is a significant honey producer in Europe, annually placing itself among
the top 10 honey-producing countries (Pawlowska-Tyszko, Jarka & Olech, 2024),
granting stability to the honey market in the EU, despite its lower internal consump-
tion levels, as compared to many others, especially “old” EU member states (Kowal-
czuk, Jezewska-Zychowicz & Trafiatek, 2017; Pawlowska-Tyszko, Jarka & Olech,
2024). Besides a wide variety of honey production in Poland (Starowicz et al.,
2021), apiculture also produces other outputs, such as propolis, bee wax, and pollen
(Maciejczak, Olech & Kalinka, 2023), as well as provides ecosystem services, such
as pollination (Majewski, 2014; Piechowicz et al., 2022), increasing food security
and agricultural resilience (Pawtowska-Tyszko, Jarka & Olech, 2024). Honey also
has health benefits due to its nutrient richness and antioxidative properties (Grecka
et al., 2018; Halagarda et al., 2020). The study by Kowalczuk et al. (2023) on the
honey consumption in Poland reports that 90% of their survey respondents consume
honey, while during the time of the COVID-19 pandemic, 34% of respondents
admitted to increased honey consumption.

Thus, the honey market is an increasingly relevant topic for research, beyond
economic considerations, reaching toward its environmental and social functions.
This article investigates in an integrated way different factors influencing the honey
industry in Poland and compares them to two other studies investigating their
national honey markets using the PESTLE method, namely India and Ethiopia.
Although these markets seem distant and very different from the Polish one, it is
interesting for the overview of this sector, and to compare different incentives and
obstacles which rule it. The goal of this article is to assess the relevance of different
factors shaping the Polish honey market.

2. Method

The application of the PESTLE method allows for the broad analysis of factors
impacting the dynamics of certain phenomena (Boratyfiska, 2025). The method
divides these factors into six factors, which are Political (P), Economic (E),
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Social (S), Technological (T), Legal (L), and Environmental (E). It allows for the
assessment of such potential threats as political stability (Zalengera et al., 2014),
changes in consumer behaviour (Hamzah & Anggoro, 2023), or technological
adoption (Thomas et al., 2021; Singh, Jatav & Pasumarti, 2025). Through the lens
of these factors, this article analyses the honey sector in Poland. To enhance the
analysis, the qualitative analysis of the literature was supplemented by the indices,
which help to understand the situation of the beekeeping industry in Poland.

Most prior studies on honey use either single-factor risk assessments. An appli-
cation of PESTLE (Political, Economic, Social, Technological, Legal and Environ-
mental) offers a sharper view of the forces shaping the sector. Comparable PESTLE
studies already exist for Ethiopia’s southwest highlands (Bayissa et al., 2024)
and India (Narang, Kumar & Gupta, 2022). The outcomes of these studies were
confronted with the analysis of the situation of Polish beekeeping.

3. Results
3.1. Political Factors

Although government subsidies for beekeepers precede Polish accession to the
EU, Poland’s access to the EU allowed Polish beekeepers to receive more expanded
EU payments. Before the Polish access in 2004, Polish beekeepers were receiving
funds from the Agricultural Market Agency (Agencja Rynku Rolnego), which
existed in the years 1990-2017. Before the EU access, beekeepers were receiving
funds for apiary equipment, combating pests, and the beekeeping organisations’
support. EU access allowed beekeepers to use funds for further purchases, such as
educational workshops, bee queens, or honey analysis, allowing for the improvement
of the honey quality and food safety, and supporting beekeepers’ income altogether.
In 2023, Polish beekeepers utilised 86.9% of the funds dedicated to them from
the Common Agricultural Policy (CAP) funds, being 10th regarding the rate of
funds utilisation in the EU (average utilisation rate was at 77%). After Romania,
Spain, and Greece, Poland received the largest amount of EU funds for beekeeping,
i.e. 4.368 bn euro (European Commission, 2023). The EU’s ambition of creating
sustainable agriculture intertwines political, economic, and environmental factors,
as EU-created regulations not only target the economic performance of apiaries but
also address ecological concerns, enhancing biodiversity and ecosystem resilience.
Conversely, although subsidies can temporarily increase productivity, they can
also make apiaries dependent on them, curbing their long-term efficiency, as was
observed in other sectors (see: Pisulewski & Marzec, 2022).

Next to the EU initiatives, national ones have also been established, such as the
National Breeding Association in 2019, with a goal of breeding practices improve-
ment in Polish apiculture and its management (Biefikowska, L.o§ & Wegrzynowicz,
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2020). The beekeeping landscape was also significantly impacted by the COVID-19
pandemic, due to the limited market exposure (Maciejczak, Olech & Kalinka,
2023). Thus, beekeeping also requires more comprehensive support systems in case
of an unexpected crisis.

3.2. Economic Factors

The economic factors in the honey industry (similarly to other industries)
depend on market supply and demand (and thus prices), the costs of production,
and the overall economic situation. Poland has a significant role in the EU honey
trade, reflecting its overall position in the agri-food sector. Since Poland joined
the EU, it has increased its production as well as export capacity, due to the EU
internal market as well as production standards harmonisation (Bajan, L.ukasie-
wicz & Smutka, 2021; Pasimeni, 2021). Although the forecast for the Compound
Average Growth Rate (CAGR) for the years 2024-2028 of the industry is at
2.04% (ReportLinker, 2023a), Poland is still reliant on honey imports (especially
from China and Ukraine), with only ca. 60—70% self-sufficiency in this product
(Pawtowska-Tyszko, Jarka & Olech, 2024). Specific standards grant consumer
confidence in Polish honey also among the “old” EU countries, thus increasing
export possibilities (DluhoSova et al., 2018).

Consumer choices shift towards organic honey not only due to its taste but also
due to its health benefits, both in traditional and conventional medicine (Pellissery,
Raja & James, 2012), such as anti-inflammatory and anti-microbial properties
(Soares et al.,2017). This shift is caused by the overall trend of natural and non-pro-
cessed food consumption (Mancuso, Croce & Vercelli, 2020). On the supply side,
the prices of honey are highly influenced by the production equipment (bee hives,
honey extractors, etc.), bee feed (as during the winter bees require additional feeding
with sugar or honey), and labour costs. The implementation of sustainable practices,
which enhance honey properties, may cause additional costs to the production and
to its final cost (Cevrimli & Sakarya, 2019).

The honey consumption is affected by the overall economic situation. It is
a premium product (Pawtowska-Tyszko, Jarka & Olech, 2024), and possible
economic fluctuations can affect consumers’ willingness to pay higher prices,
especially for more expensive organic honey (Athari ef al., 2022). For instance,
during the COVID-19 pandemic, prices have increased by ca. 15%. According to
Tultabayeva et al. (2023), honey prices are relatively inelastic in the short term, i.e.
consumers are less sensitive to their changes, which may lead to persistent periods
of low prices that may not cover production costs, negatively affecting the sustaina-
bility of honey production, especially in smaller apiaries.

The marketing of Polish honey may be enhanced by branding its qualities, such
as local origin and production methods, to capitalise on the health-consciousness
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and food quality trends (Haryadi er al., 2022). For some kinds of honey, the label-
ling is especially relevant, as it signifies their specific origin, and is especially rele-
vant for such Polish kinds of honey as buckwheat and rapeseed varieties (PuScion-
-Jakubik et al., 2022). The average yield per colony is decreasing, as an increasing
amount of beekeepers are hobbyist small-holders. As Zuchowski and Olszewski
(2023) point out, the increase in the number of beekeepers does not have to translate
to a higher amount of apiary production, as is the case in Poland.

3.3. Social Factors

Historically, honey has been used in Poland both in the cuisine and in tradi-
tional medicine. For the latter reason, a higher demand can be typically observed
during the cold winter months, as remedies, but also during traditional celebrations
(Tkachenko et al., 2023). Thus, traditionally, both festive and medicinal functions of
honey reinforce each other. A further significant shift in Polish honey consumption
patterns occurred in the 1980s, when in the period of sugar scarcity honey was
treated as its substitute, although the current shift is mainly fuelled by the health
concerns of the consumers (Kowalczuk, Jezewska-Zychowicz & Trafiatek, 2017),
e.g., during the COVID-19 pandemic, when the honey consumption substantially
increased (Olech & Olech, 2024). Overall, the honey consumption in Poland is lower
than in Western EU countries, and is highly seasonal, with increases during the cold
months.

The shift in consumer preferences is marked by the rising willingness to pay for
premium products, e.g., those that display a quality label (Kowalczuk, Jezewska-
-Zychowicz & Trafiatek, 2017; Gajda et al., 2018). This poses a challenge for the
beekeepers to fulfil specific requirements needed to obtain such labels, but if
obtained, it signals to consumers the adherence to sustainable practices, such as
avoidance of chemical agents in favour of natural apiary practices (Suhri & Bahar,
2023). Poland can market some local kinds of honey, which are labelled on the EU
level, allowing foreign consumers to diversify (Bajan, Lukasiewicz & Smutka, 2021;
Pawlak & Smutka, 2022). Besides raising standards and quality, it is also possible
due to the strategic location of Poland within the EU (Szczepaniak, 2018).

Besides traditional, festive, and medicinal applications regarding social factors
influencing the Polish honey market, there are also educational efforts to increase
the societal knowledge of honey. These may be both consumer education, such as
awareness campaigns, as well as beekeeper education through workshops, which
increase their competencies (Kowalczuk, Jezewska-Zychowicz & Trafiatek, 2017).
The awareness campaigns not only contribute positively to society by increasing
honey consumption, but also contribute to the overall trend of environmental
protection and responsible consumption (Wréblewska & Stawiarz, 2015). These, in
turn, are reinforced through novel information technologies. The shift in consumer
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demand is also influenced by the technological shift in modern society, in which
social media shapes consumer preferences, e.g., with the spread of health conscious-
ness, both in Poland as well as in other countries (Kowalczuk, Jezewska-Zychowicz
& Trafialek, 2017).

3.4. Technological Factors

Technology may foster the bee hive’s productivity, and thus its profitability.
Some support the monitoring of the bee hives and their real-time performance, the
health of the colonies (temperature, humidity, the presence of pests, etc.), and the
so-called smart hives (Kurdin & Kurdina, 2025), expanded by the quality control
mechanisms. It allows to keep the high trust of the consumers in the product and its
quality (Kocot et al., 2018).

The honey producers can increase their margin by offering the sale of their
produce through new sales channels such as e-commerce, omitting the middlemen,
who often take significant compensation for the produce distribution. Such sales
channels can further increase the market margins of the apiaries with the further
increase of digital literacy in society. The new marketing channels also include
social media, allowing small-scale apiaries to increase their market exposure
(Nurleli et al., 2023). Market exposure to bee products can be obtained through
marketing bee products, such as bee bread, although the cost of certain technologies
may not be justified in smaller apiaries (Semkiw & Skubida, 2021).

Table 1. Beekeeping Financing from CAP MFF, 2023-2027

. . .. . Fiscal Year 2024
Policy Description of the Intervention in the Beekeeping Sector (Million Euro)

INVAPI Technical assistance and support for the modernisation 2.063
of apiary farms
Supporting the fight against varroosis with medicinal 1.605
products

PRESBEEHIVES | Aid for the reconstruction and improvement of the 0.699
utility value of bees

Source: own study, based on (Ministry of Agriculture and Rural Development, 2024)

The technological factors in Poland are strongly connected to the political ones,
as Poland has strongly participated in the CAP apiary projects which enhance
the technological development of this industry (Table 1). These were the only
two programmes (out of seven) in which Poland has participated. Poland did not
participate in other projects, which included, e.g., support for the marketing of bee
products and cooperative action among beekeepers (European Commission, 2023).
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It also shows the strong dedication of the policymakers to improve the technological
side of beekeeping, as well as to diminish the threats to the existing apiaries.

3.5. Legal Factors

According to internationally agreed-upon Codex Alimentarius regulations,
honey is a natural substance originating from flowers or other living parts of plants,
processed by bees. EU regulations set criteria requiring honey to be pure and to
have specific physicochemical properties, such as moisture and diastase activity
(Naila et al., 2021), and to be free from additional substances (Calle et al., 2021),
such as heavy metals, antibiotics, or pesticide residues with the maximum residue
limits, although specific limits for bee products are not fully developed (Galczynska
et al.,2021; Scripcd & Amariei, 2021; Rodrigues et al., 2024). Besides the honey
content rules, the EU encourages the adoption of environmentally friendly practices
in beekeeping, offering financial support and outreach programmes, with the goal
of industries’ financial support and maintenance of the natural environment, besides
improving the well-being of the bees (Kazazi¢ & Mehic, 2024), by e.g., limiting the
impacts of extreme weather events or invasive species (Kagiali et al., 2023).

The aim of the quality regulations is to protect honey from adulteration, which
negatively affects consumer confidence (Kek et al., 2017) as well as the reputa-
tion of the sector and thus honey prices (Singh & Singh, 2018; Calle et al., 2021).
Adulterated honey is sold at lower prices than unadulterated honey, but affects the
honey demand in the long run, causing price fluctuations (Fakhlaei et al., 2020).
The research of Kedzierska-Matysek et al. (2022) shows that the honey from south-
eastern Poland passes the required quality tests.

Another relevant legal factor is the zoning law, which establishes where bee
hives can be placed, e.g., their distance from residential areas (Ligor, Kowalkowski
& Buszewski, 2022), by mitigating potential threats of the bee hives towards people.
These laws emerged as an answer to the increasing popularity of urban apiaries, as
well as the increasing urbanisation of the EU and the rising trend of urban gardening
(Tarapatskyy et al., 2021). These hives also require careful safety monitoring, as
even in the urban setting, some bees can reach agricultural areas, where pesticides
are used, and can impact the quality of honey (Dicks et al., 2012; Kedzierska-
-Matysek et al., 2022).

3.6. Environmental Factors

The honey industry can be significantly impacted by changing weather condi-
tions, such as the alteration of seasonal patterns. First, it requires beekeepers to
adjust their learned management practices (Al-Ghamdi et al., 2017). Second,
although mild winters, which occur in Poland in the 21st century, can be beneficial
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for beehives, extreme heat, and droughts can impact bees’ ability to forage and
produce honey, as reported in some research (see: Delgado et al., 2012; Quinlan,
Miller & Grozinger, 2023), as well as beehives’ productivity (Messeri et al., 2024).
According to ReportLinker (2023b), the projected CAGR of natural honey in the
years 2024-2028 is to be 1.53%, thus being lower than the overall honey industry
growth at 2.04% in the same period. Moreover, bee hives can be affected by heavy
rains, limiting the availability of the hive to explore its surroundings, as well as
disrupting the plant flowering, thus limiting the ability of the nectar collection (Park
& Nieh, 2017; Malagnini et al., 2022).

The potential losses can be mitigated by the implementation of sustainable
beekeeping practices, such as feeding the bee hives during the periods lacking an
adequate amount of feed, rotating the locations of the bee hives depending on the
season and plants, and implementing integrated pest management (Kumsa & Takele,
2014; Taha & Al-Kahtani, 2019; Tarekegn ef al., 2022).

4. Discussion

As with any other industry, Polish honey is impacted by political, economic,
social, technological, legal, and environmental factors, and none of these is isolated
(Fig. 1).

Two other studies have been identified, which analyse their national beekeeping
industries: one analysing India (Narang, Kumar & Gupta, 2022) and Ethiopia
(Bayissa et al., 2024). Although these countries present a significantly different
profile from Poland, the beekeeping industries were compared to identify these
differences, and the analysis was performed factor-by-factor.

As per the political factors, Poland benefits from clear EU residue rules and
investment aid for apiary modernisation (European Commission, 2023), as well as
from the newer national policies (Biefikowska, £.0o§ & Wegrzynowicz, 2020), which
can support the producers in the times of the times of instability (Maciejczak, Olech
& Kalinka, 2024), as a crisis buffer. By contrast, Ethiopia still lacks a dedicated
honey-marketing law, hampering quality control (Bayissa et al., 2024). India’s
National Bee Board (NBB) provides subsidies, but uneven state-level delivery limits
impact (Narang, Kumar & Gupta, 2022). Thus, the dedicated legislation accelerates
technology diffusion and export readiness; absence or fragmentation stalls value
capture.

From the economic perspective, EU-level self-sufficiency hovers below 60%,
sustaining premium import demand (Pawtowska-Tyszko, Jarka & Olech, 2024),
whereas India projects double-digit growth, framing beekeeping as a rural entre-
preneurship engine (Narang, Kumar & Gupta, 2022). Ethiopia’s cost of modern
hives and credit shortages cap productivity despite favourable ecology (Bayissa
et al., 2024). Poland’s diversified export outlets could hedge against price swings.
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The quality harmonisation allows Polish honey to enter demanding Western markets
(Bajan, Lukasiewicz & Smutka, 2021), as the consumer confidence in the Polish
honey can be high (DluhoSova et al., 2018). Poland imports mainly for price-blend,
although even the capacity of the Polish consumers to pay for premium honey prod-
ucts is increasing (Pawlowska-Tyszko, Jarka & Olech, 2024).

Political

Policy pressure

[Yield loss impact]

Subsidies & regulation

Environmental Economic

[Climate costs]

R&D support

Residue limits

Consumer trends

Price signals

Productivity boost

Tech adoption

)

Labelling pressure
Compliance tools

Technological

Fig. 1. PESTLE Interdependencies of the Polish Honey Market
Source: own study.

From the social standpoint, consumer trust in origin labelling underpins Poland’s
premium honey niche (Gajda et al., 2018). Moreover, the overall consumption is
increasing due to the changing consciousness on health (Kowalczuk, Jezewska-
-Zychowicz & Trafialek, 2017) — aside from a significant growth due to the
COVID-19 pandemic, but also including it (Olech & Olech, 2024) — as well as
growing trends of the responsible consumption (Wréblewska & Stawiarz, 2015).
Ethiopian smallholders channel most crude honey into local beverages (the so-called
tej, or birz), limiting value addition (Bayissa et al., 2024). India frames beekeeping
as youth employment and women’s empowerment (Narang, Kumar & Gupta, 2022),
while Poland’s growth comes from retirees seeking ecological hobbies — both
expand keeper numbers but with different labour economics. These rather distant
societal factors show how cultural patterns mediate economic outcomes.
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Technological solutions are applied differently in the studied countries. Poland
channels the highest national envelope of the EU apiculture budget into equipment
aid and eco-scheme bonuses for bee forage (European Commission, 2023), as the
technological application in apiaries expand within the EU — an EU-wide survey
(n = 844) states, that 20.9% of keepers use at least one digital monitoring device,
with the adoption exceeding 40% among professionals (Verbeke et al., 2024).
Worth mentioning are also innovative honey products, e.g., honey bread (Semkiw
& Skubida, 2021). In India, the technological development is fostered mainly by the
use of digital applications, which support the beekeepers (Narang, Kumar & Gupta,
2022), while the lack of widespread investments in technological solutions hampers
the development of the industry in Ethiopia (Bayissa ef al., 2024).

Legal uniformity of the EU is significant for the Polish beekeeping industry, as
residue-limit directives demand rigorous testing from Polish (e.g., Gatczynska et al.,
2021). India, conversely, has different legal frameworks for the honey industry in
different provinces, which is the exact opposite of the EU legal uniformity (Narang,
Kumar & Gupta, 2022). Ethiopia again lacks a honey-marketing legal framework,
opening space for adulteration and non-certified honey trade (Bayissa et al., 2024).

Environment-induced forage stress is ubiquitous for all of the analysed countries,
but regional stressors differ. Ethiopia cites uncontrolled agro-chemical use and pred-
ator attacks, as well as the consequences of deforestation. India voices concern over
electromagnetic radiation from mobile towers affecting bee navigation (Narang,
Kumar & Gupta, 2022), and similarly, as in Ethiopia, its bee colonies suffer from
the chemical pesticide use by farmers (Bayissa et al., 2024). In the Polish sources,
predominantly the pesticide drift impacts the negatively the honey collection nega-
tively (Kedzierska-Matysek et al., 2022). Thus, the pesticide use may be a wide-
spread problem.

The granular presentation of the PESTLE factors in the studied countries is
presented in Table 2.

Table 2. Crucial PESTLE Factors among Different Honey-producing Countries

Studied Political Economic Social Technolog- Legal Environ-
Country ical mental
Ethiopia Favourable |Credit cost |Honey is Modern hive |[No market- | Deforest-
investment |and scarcity |mainly pro- |uptake con- |ingframe- |ation,
policy, but | of mod- cessed for  |[strained by |work; lack of | chemical
no honey- ern hives beverages, |price; private |quality labs |misuse, and
-specific depress limiting investors fuels infor- | predators
statute; productivity |added value |own process-|mal trade shrink yields
governance ing tech
gaps
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Table 2 cnt’d
Studied Political Economic Social Technolog- Legal Environ-
Country ical mental
India Long-run-  |High domes- | Beekeeping |Apps Local Pesticides,
ning policies |tic market |framed promoted quality radiation
keep entry  |growth, as youth through assurance; |blamed
barriers low |backed & women extension demand for |for colony
by export entrepre- schemes insurance decline
demand and |neurship and trans-
credit lines port rules
Poland CAP eco- Moderate Hobby boom | Potential for |Residue Pesticide
-schemes growth; sensor hives |limits, vet drift around
& invest- imports for adoption certification |crops
ment aid price blend

Source: own study.

Table 3. The Comparison of PESTLE Factors between Different Countries Studied

gg:ilfr(:’ Dominant PESTLE Drivers Reported Notable Differences from Poland

Ethiopia Economic (credit cost), technological Policy voids and credit bottlenecks,
(modern hive prices), legal (marketing | unlike in Poland
law absence)

India Social (job creation), political (NBB Low-cost digital apps; emphasis on rural
support), environmental (pesticide drift, | employment
EM radiation)

Poland Political (CAP eco-schemes, investment | Credit is easier in Ethiopia; stronger
aid), technological (accredited labs) consumer trust than in India

Source: own study.

The financial support for the beekeepers allows them to develop their produc-
tion methods, giving them a comparative advantage, which is further supported
by the professional quality assurance services. CAP grants drive 47% of recorded
investments, and with the further adoption of technological solutions, political and
technological factors foster the development of the Polish beekeeping industry.
Where dedicated honey laws exist (EU), technology scale-up is faster; in the
absence of laws, plus high credit costs stall progress, as is the case of Ethiopia,
while India focuses on the low-cost mobile application technologies, which support
its beekeepers. Poland’s PESTLE profile aligns with the broader evidence that
policy clarity and technology affordability are the key levers for the sector. The EU
rigorous residue-limit law restricts the market entry — a pattern Poland already
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navigates under identical EU rules — keeping the quality of the honey high. Ethiopia
offers the mirror image: high-impact economic constraints (expensive modern hives,
scarce credit) and the legal vacuum of a missing honey-marketing act together stall
technology diffusion. India confirms that strong state programmes support low-cost
digital tools side-by-side (see Table 3).

5. Conclusion and Recommendation

As the EU CAP provides financial support, it also funds environmentally
friendly practices and technological advancements. Polish apiculture utilised the
majority of these funds (although not as much as nine other countries), meanwhile,
such support can in the future cause overdependence of the sector on them. For now,
these funds are channelled toward the protection of the bees from stressors, such
as extreme weather events or pests, thus contributing to the supply of local honey
to the EU market, as well as toward the technological development of this sector,
improving its efficiency and ensuring the maintenance of the quality standards.
Moreover, the EU provides uniform legal and institutional framework, supporting
the stability of the market. The need for high-quality honey is also shaped by the
consumer demand for organic, healthy products, creating a feedback loop of social
and political demands, shaping the regulatory landscape, thus driving ecological
practices, which mould the production economics. Thus, these feedback loops can
reinforce or constrain each other, depending on individual features of producers (but
also consumers) within the sector.

The factors influencing the Polish honey market have been compared with other
studies, which use the PESTLE framework to investigate honey markets of other
countries. Overall, there has been a strong reliance on institutional stability and the
significant role of the technological development programmes. These programmes
can also support the protection of the bee colonies from the factors damaging them,
which is a problem for beekeepers around the world. Thus, policy makers should
couple CAP equipment grants with performance-based eco-premiums that reward
reduced pesticide drift. These payments could be targeted towards both beekeepers,
as well as towards the farmers who use chemical protection for their plants. More-
over, Poland (and the EU broadly) could benefit from emulating India’s low-cost
digital-app roll-outs by negotiating group software licences and bundled training.

The Polish honey sector operates in a macro-environment where policy and
technology are decisive leverage points, corroborating our initial hypothesis but
only when flanked by supportive economic and social enablers. Cross-country
comparisons reveal that dedicated legislation and affordable tech accelerate sector
upgrading, whereas credit bottlenecks, weak branding or fragmented governance
impede progress. By aligning CAP eco-schemes with digital innovation and
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inclusive finance, Poland can convert its moderate production growth into a durable
competitive advantage, positioning itself as an EU benchmark for sustainable apicul-
ture. Future research should adopt hybrid analytical frames and real-time sensor
datasets to capture dynamic shocks — climate volatility, market swings, regulatory
shifts — and safeguard both pollinator ecosystems and rural livelihoods.
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ABSTRACT

Objective: To explore the privatisation of ports. This article makes the general case in favour
of privatisation, vis-a-vis government ownership is a strong one: efficiency, lower costs, greater
flexibility. We apply it to the special case of ocean ports to the same end. If we want more effective
harbours, we should move in the direction of privatisation.

Research Design & Methods: We make the case for this public policy based on logic and
empirical evidence.

Findings: The case for the privatisation of ports is very strong.
Implications/Recommendations: If our recommendations are followed, the implication is an
increase in economic welfare.

Contribution: There are no other studies of this initiative; thus, our contribution is, hopefully, to
begin exploration of this initiative.

Article type: original article.
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1. Introduction

Ports are a fundamental' part of the global supply chain due to their role in facil-
itating the movement of goods between producers and consumers worldwide. With
over 80% of goods being transported by sea, global trade relies heavily on mari-
time shipping and the efficiency of ports (UNCTAD, 2021). Within global trade,
ports serve as hubs for importing and exporting raw materials like oil and coal
and finished goods such as electronics and textiles. Because of this, ports enable
economies of scale by accommodating huge vessels that transport large quantities
over long distances, reducing the cost of transportation and making goods more
accessible to consumers worldwide. Ultimately, ports are much more than transit
points because they allow countries across the globe to connect with each other,
helping facilitate global trade and promote economic growth.?

While ports are essential to global trade, as trade volumes increase and the
demand for such infrastructure grows, many publicly operated harbours face under-
investment and inefficiency challenges. These inefficiencies will likely lead to an
inability to compete within the global trade market. As the economy continues to
expand,’ these problems will only become more drastic. In order to keep up with the
large increases in volume throughout global trade, port infrastructure must adapt
to meet the growing demand for efficient and timely cargo handling. The present
article explores the argument that the privatisation of anchorages is essential for

! Less so, nowadays, than historically. Then, transport was pretty much limited to human beings
carrying goods on their backs; after that to the invention of the wheel and the domestication of pack
animals. During those times, transportation by waterways played a far greater role than at present.
Now, of course, there are more modern means of transport. But, still, waterways play a vital role.

2 According to the old but insightful aphorism, if goods do not cross national borders, armies
will.

3 Hopefully. However, if Trump succeeds in building tariff walls, international trade will
plummet, and the need for such factors of production will decrease. For the case in favour of free
trade, and thus contrary to such interferences, see (Anderson, 1999, 2021; Barron, 2017; Bastiat,
2012, 2018; Block, 2008, ch. 23, 2013, ch. 2; Block, Wirth & Butt, 2018; Block, Horton & Walker,
1998; Boudreaux, 2010, 2016a, 2016b, 2017; Brandly, 2002; Brown, 1987; DiLorenzo, 2018; Ebeling,
2018; Epstein, 2016; Folsom, 1996; Friedman & Friedman, 1997; Gwartney, Lawson & Block, 1996;
Hazlitt, 2008, ch. 11; Higgs, 2019; Johnsson, 2004; Krasnozhon, Simpson & Block, 2015; Lands-
burg, 2008; McGee, 1994a, 1994b; McMaken, 2016; von Mises, 1927; Mullen, 2015; Murphy, 2004;
Ricardo, 1821; Roberts, 2016; Rothbard, 2005; Rouanet, 2016; Smith, 1776; Vance, 2016; Wenzel,
2018a, 2018b; Williams, 2017a, 2017b).
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modernising infrastructure, boosting efficiency, and maintaining global competi-
tiveness. Despite concerns over monopolies, which can be mitigated within a free
market, the benefits of privatisation heavily outweigh any risks. By identifying the
drawbacks of publicly operated ports and determining the advantages of privati-
sation, it can be demonstrated that private investment is essential for shaping the
future of global trade.

In section 2, we probe the problems with publicly operated ports. The burden of
section 3 is to emphasise the importance of the need for modernisation. Section 4
is dedicated to remarking upon the general advantages of privatisation. The focus
of section 5 is to apply privatisation to ports; of section 6 is to allay monopolistic
concerns; of section 7 is to consider a case study: privatisation in India. Section 7 is
given over to risks in port privatisation, 8 to India’s country risk management and
privatisation, and section 9 to geopolitical risk and national security. We conclude
in section 10.

2. Problems with Publicly Operated Ports

The issues that publicly operated ports face are primarily due to structural ineffi-
ciencies, limited resources, and an inability to adopt technological advancements in
a timely manner. In an analysis of the container operations at Klang Port Authority
and Malaysia’s principal port, the World Bank indicated that: “the weaker institu-
tional incentive structure associated with publicly owned and operated ports means
that they will be less able to control costs, slower to adopt new technology and
management practices, and thus, will generally be less responsive to port users than
private port operators” (see Dasgupta & Sinha, 2016, p. 226).

These problems are partially due to the fact that administrators rely on the
government for funding. This means that investments are limited due to competing
priorities, such as graft, re-election concerns, publicity for politicians, etc. Thus,
critical upgrades are more difficult to arrange. Without these investments, ports will
have a harder time accommodating larger vessels and higher cargo volumes, which
causes ships to experience longer wait times and delayed cargo transfers. This lack
of adaptability places additional pressure on public docks and reduces the ability to
attract business from major shipping lines. Along with limited financial resources,
unlike private entities that can implement strategic changes in a timely manner,
government-run ports are often subjected to bureaucratic processes that tend to slow
down decision-making and delay necessary investments or policy adjustments.*
This ultimately leads to untimely responses to ever-changing market demands.

4 All too often, when finally made, these decisions are based not on moving cargo cheaply,
quickly and effectively, but on the basis of satisfying constituents and voters such as racial minorities
or gender.
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3. The Need for Modernisation

Publicly operated ports must undergo significant modernisation in order to
remain competitive in the global market. These changes include infrastructure
upgrades, adopting modern technologies, and encouraging efficient manage-
ment practices. However, since modernisation often requires significant financial
investments and operational expertise, their bureaucratic managers have difficulty
adopting these practices.’ Due to this, privatisation is essential for modernising
ports, but before discussing the specific benefits of privatisation, it is important to
note the general advantages of privatisation.

4. General Advantages of Privatisation

Privatisation, the transfer of ownership or control of public assets to the private
sector, offers several advantages and is a widely adopted strategy across many
industries. One of the most significant advantages of privatisation is enhanced
efficiency. Since private firms are driven by profit and competition, they are more
inclined to streamline operations, reduce inefficiencies, and maximise output. This
results in better resource allocation and cost-effectiveness when compared to public
institutions that are often afflicted by bureaucratic inefficiencies.

For example, within the private sector, efficiency is the number one objective
within an industry; however, in the public sector, budgeting decisions “follow
a sequential process of negotiations between public managers and political officials
in which efficiency may be only one goal” (Duncombe, Miner & Ruggiero, 1997,
p- 2). This is at least partly because government-run institutions do not go bankrupt
when underperforming, but privately-run institutions do, incentivising efficiency
within the private sector. Since private firms must meet shareholder expectations
and operate within the constraints of market forces, they are incentivised to deliver
results efficiently. So, while private firms make decisions in order to maximise
profits, government bureaucracies tend to have personal agendas that value “redis-
tribution to favored interest groups, high wages, and employment levels in particular
enterprises or sectors, patronage, and so on” (Vickers & Yarrow, 1991, p. 113).
Because of this, public enterprises are often subjected to several contrasting political
agendas. Privatisation can help reduce political interference within business opera-
tions, decrease corruption, and encourage efficiency: “Dismissing lackadaisical state
managers in favor of their private counterparts would usher in more refined forms
of managerial control and function” (Davis, 2007, p. 157). By transferring control
to private entities, firms can focus on economic performance and market demands
rather than political objectives.

5 On the negative effects of bureaucracy, see (von Mises, 1944).
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Apart from increased efficiency, privatisation tends to result in an influx of
private investment, which governments often have difficulty obtaining. These
additional funds allow for the modernisation of infrastructure, the development of
modern technologies, and the expansion of services, all factors that publicly oper-
ated entities have a challenging time obtaining. For example, foreign direct invest-
ment (FDI) often flows into privatised industries, further encouraging economic
growth (Kalotay & Gabor, 2000). This is also due to the fact that private companies
frequently invest in research and development, resulting in innovation and improved
products. This allows the private sector to be better equipped to foster technological
advancements and maintain a competitive advantage.

Along with the fact that the government has difficulty obtaining funds, privatisa-
tion offers financial relief for governments by reducing the need for public funding
of certain enterprises or services. The sale of assets would generate immediate
fiscal benefit, while ongoing operational costs are transferred to private entities:
“By selling the public enterprise, the state can acquire substantial payments that can
be immersed into government coffers” (Davis, 2007, p. 155).5

Privatisation also encourages competition, which drives innovation, lowers
prices, and enhances consumer services. Within the private sector, to remain
competitive, private companies tend to have better service quality than public enti-
ties so as to meet or exceed customer expectations. Over time, an industry’s compet-
itive nature would increase its overall productivity and quality worldwide because
each firm would feel more inclined to invest in its services to remain relevant.

Then, too, there is the fact that the dollar vote occurs every day, every hour, every
minute, every second. The political ballot takes place only every two or four years.
Also, politics is a package deal. Suppose you prefer candidate A on policies 1, 3, 5,
7 and 9, while you favour B in terms of 2, 4, 6, 8 and 10. You are forced to pick one
or the other. In the market, in sharp contrast, you can pick and choose without being
forced into this type of limitation. Thus, the consumer has far more control over the
entrepreneur than does the citizen over the government.

Then, there is the issue of rational ignorance.” If you are contemplating
purchasing a motorcycle, it behoves you to learn about this mode of transport.
In contrast, the low information voter can be persuaded by the testimonial of
a professional athlete or movie star who knows about the issue as little as he does.
Further, the most knowledgeable person in the electorate has exactly as many
votes as the person who knows little or nothing about the quality and plans of the

% On the other hand, this might constitute a negative of privatisation. Given that government is
predicated upon violence (taxes are compulsory, everything in the private sector is entirely volun-
tary), enabling this institution to have greater funds may not exactly be preferable.

7 You pay no penalty, at least no direct one, from being mal or uninformed. See on this (Caplan,
2007).
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politicians seeking office. In the market, there are necessarily mutual benefits, at
least ex ante, in every trade, purchase, sale, investment, employment contract, etc.,
otherwise it would not have taken place.® In the public sector, there are winners and
losers.

In summary, privatisation offers several advantages, including enhanced effi-
ciency, increased investment, technological innovation, improved service quality,
and reduced governmental financial burdens. It also encourages competition,
increases accountability, and promotes economic growth while minimising political
interference. When applied to ports, privatisation would ultimately provide a more
efficient and competitive global trade market.

5. Privatisation: Applied to Ports

Now that the advantages of privatisation have been outlined — enhanced effi-
ciency, increased investment, technological innovation, improved service quality,
and reduced government financial burdens — they can be applied to ports and their
critical role in facilitating global trade.

1. Enhanced efficiency: Privatisation encourages enhanced efficiency by
replacing bureaucratic management structures with market-driven, performance-
-focused models. Since publicly managed ports are often impacted by political inter-
ference, outdated procedures, and slower decision-making, they face many ineffi-
ciencies in their day-to-day practices. In contrast, private counterparts motivated by
profit and competition tend to streamline operations to prioritise cost-effectiveness.’

2. Increased investment: One of the most compelling arguments for privatising
these amenities is increased investment. Governments have a hard time obtaining
the funding for necessary infrastructure upgrades or expansions that would help
meet trade demands. However, private investors are incentivised to fund infrastruc-
ture development to maintain competitiveness and profitability because inefficient
governments cannot go bankrupt, but inefficient private firms can. Ultimately,
increased investment is needed to fund the other advantages of privatisation.

3. Technological innovation: Within the rapidly evolving global trade environ-
ment, technological advances are critical for these capital goods to stay competitive.
Due to increased funding, privatised ports are able to adopt advanced technologies,
such as artificial intelligence for predictive maintenance, autonomous vehicles for

8 Thus, there is unanimity in this sector of our society.

° There is an entire literature on privatising lighthouses which should be mentioned in this
context. To be sure, this is only of historical interest in an era of the GPS, but it has philosophical
relevance to our present concerns. See on this for a small part of this discussion: (Barnett & Block,
2007, 2009; Bertrand, 2006, 2009; Block, 2011; Candela & Geloso, 2019; Coase, 1974; Foldvary,
2003; Krause, 2015; van Zandt, 1993).
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cargo management, and blockchain for secure and efficient documentation (Stoy-
anova, 2023). These technologies can revolutionise how ports are run by enabling
them to handle larger cargo volumes with improved efficiency. For example,
automated container terminals, which are most commonly used in private ports,
significantly reduce human error and improve the consistency of operations. Unfor-
tunately, though, automated container terminals only make up 3% of the total, and
only a fraction are fully automated (Knatz, Notteboom & Pallis, 2022, p. 538).
With their increased investment, such private facilities would allow more container
terminals to become automated. This can be seen through research done by Knatz,
Notteboom, and Pallis (2022), which shows that 61% of automated ports are owned
by “pure stevedores,” who can be defined as independent port terminal operators,
which tend to be privately owned.

4. Improved service quality: Competition among private ports would be a driving
factor of improved service quality. Unlike those that are publicly managed, where
the incentive to enhance services can be diluted by bureaucratic inertia, private
operators are directly motivated to provide high-quality service because their prof-
itability depends on attracting new clients and keeping existing ones. This competi-
tion encourages innovation and accountability as managers prioritise customer satis-
faction in order to remain competitive within the global supply chain. For example,
private operators tend to introduce value-added services, such as inventory
management, maintaining and repairing containers, electronic customs clearance,
and providing live information on cargo shipping and handling (Gurning, 2000,
pp- 6-8). Private accommodations set higher service standards by continuously
improving service quality to meet or exceed customer expectations, encouraging
competition to improve and ultimately leading to an improved global supply chain.

In summary, switching from public to private ownership of ports would alleviate
government financial burdens while encouraging an influx of private investment.
In turn, the private investment will allow ports to purchase the technology and infra-
structure improvements needed to increase efficiency and improve service quality.
Competition among privatised ports will also be a driving factor in efficiency due to
the objective of remaining competitive within the global market and staying in busi-
ness. By integrating these advantages, privatised ports have the potential to become
hubs of innovation, efficiency, and economic growth.

6. Monopolistic Concerns

While privatisation is beneficial in many ways, it still raises a few concerns.
One of the most significant anxieties is the potential for monopolistic control. When
private operators gain control of ports, they may begin exploiting their position by
raising fees or limiting access to services. The objection is that such actions would
prioritise profits over the broader economic needs of those they serve. As a result,
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monopolistic practices can lead to increased costs for shipping companies and, by
extension, consumers.

While this may seem like a valid concern, it can be argued that within a free
market, when a company tries to exploit its position by raising prices and/or
reducing quality, it will eventually face competition because high profits will act as
a signal for new market participants. As the latter enter the market, they will offer
their services for a lower price, and through competition, market forces will even-
tually bring the price down to equilibrium. While some people may believe that
government regulation is needed to decrease monopoly, this will create the same
problems that privatisation aims to fix by once again allowing government officials
to act in their own self-interest. “For example, if the firm chooses sunk investment
expenditures to reduce costs, it runs the risk that the government might opportun-
istically decide to enforce low prices without allowing the firm to recover its costs”
(Vickers & Yarrow, 1991, p. 114).

It is also important to note that some firms achieve a large size,'° simply because
they are the most efficient within an industry. These things can be seen in the rise
of Standard Oil and the government’s attempt to break it up. Weinberger points
out that in the beginning, Standard Oil made up 4% of the market. However, since
J. D. Rockefeller was so focused on improving efficiency and cutting costs through
economies of scale and integration, his business grew: “By 1880, it skyrocketed to
about 85 percent. Meanwhile, the price of oil plummeted from 30 cents per gallon
in 1869 to eight cents in 1885. Put simply, Rockefeller increased production and
lowered prices while creating thousands of well-paid jobs along the way. His busi-
ness was a model of free-market efficiency” (Weinberger, 2018).

While Standard Oil may have lowered prices in some areas to compete with
rivals, this ultimately benefited consumers. There is little evidence that Standard Oil
engaged in predatory pricing. In fact, the prices of kerosene and other oil products
fell consistently under Standard Oil’s control, undermining the charge of predatory
price cutting.!! In an interview with the Hepburn Committee, William H. Vander-
bilt, an American businessman, was asked, “Can you attribute... the fact of there
being one refiner instead of fifty now to any other cause except the larger capital of
the Standard Oil Company?”, to which he replied:

10" Which should not be conflated with monopoly power.

' For a defense of Standard Oil against the charge of predatory price cutting, see (McGee,
1958). For an Austrian critique of neoclassical monopoly and anti-trust theory which maintains
there is no such thing as this type of market failure, see: (Anderson et al.,2001; Armentano, 1972,
1982, 1989, 1999; Barnett, Block & Saliba, 2005, 2007; Baum, 2021; Block, 1977, 1982, 1994; Block
& Barnett, 2009; Boudreaux & DiLorenzo, 1992; Costea, 2003; DiLorenzo, 1985, 1996, 1999;
DiLorenzo & High, 1988; Henderson, 2013; High, 1984; Hull, 2005; McChesney, 1991; McGee,
1958; Rothbard, 2004; Shugart, 1987; Smith, 1983; Tucker, 1998a, 1998b).



Privatising Ports: The Key to Enhancing Efficiency... 33

“It is not from their capital alone that they built up this business... There is no
question about it but that these men... I think they are smarter fellows than I am,
a good deal. They are very enterprising and smart men. I never came in contact with
any class of men as smart and as able as they are in their business, and I think that
a great deal is to be attributed to that.” He then goes on to say, “I don’t believe that
by any legislative enactment or anything else, through any of the States or all the
States, you can keep such men down. You cannot do it! They will always be on top”
(Montague, 1902, pp. 282-283).

This helps demonstrate that large scale can result from superior innovation or
efficiency, which benefits the consumers by offering better products at lower prices.
If a single firm dominates a market of voluntary exchanges, it is a sign that it is
meeting consumer demands more efficiently than others.

Even on its own terms, the fear that privatised harbours will eventuate in
a monopoly'? is extremely weak. In this view, that type of business format requires
a single seller, or, at most, a high concentration ratio, which logically implies but
a few members of the industry, or oligopoly. How many major ports are there in this
country? “The United States has 208 commercial ports handling at least 250,000
tons per year” (NOAA Office for Coastal Management, 2023). This does not sound
exactly like one or at most a few."

7. Risks in Port Privatisation

Port privatisation is often said to improve efficiency, encourage investment, and
modernise infrastructure. However, success depends not only on transferring oper-
ations to private actors but also on managing several risk factors, including country
risks, project risks, and geopolitical risks. These hazards are especially important
in capital-intensive industries, such as ports, which require long-term investment,
regulatory stability, and coordinated oversight. This section touches on country risks
and the importance of political stability.

Country risk refers to the political, legal, and institutional environment in which
privatisation is going to occur. The World Bank’s Port Reform Toolkit (Module 5)
identifies country risk as a primary deterrent to private participation in port infra-
structure. This includes factors such as regulatory uncertainty, corruption, political
instability, and weak enforcement of commercial contracts (The World Bank, 2007,

12 This issue is particularly pertinent in the case of the port of Alexandroupolis, a key for
NATO, which was provided as a reason to cancel the plans of Greek government to privatise this
port.

13 Monopoly joke: If a company sells at a higher price, it is guilty of profiteering; at a lower
price, predatory price-cutting. The same price as others? Collusion.
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pp- 211-214). When these risks are significant, private operators may seek higher
returns to compensate or avoid the market altogether.

Political stability is essential for successfully implementing private investment
and infrastructure projects because investors are more likely to commit their
resources when they perceive a low risk of sudden policy changes or governmental
disruptions. Baker, Khater, and Haddad (2019, p. 810) point out that rising political
risks in emerging countries dampen investor confidence and prevent private sector
participation. This highlights the importance of addressing political risk factors
in order to foster a more conducive environment for investment and development.
When addressing the importance of political stability through a literature review,
Baker, Khater, and Haddad (2019, p. 816) concludes that “political stability lies at
the origin of every aspect that determines the quality of the institutions, namely the
existence of the rule of law, the quality of regulations, the efficiency and account-
ability of the government, the control of corruption, and the ability of citizens to
voice their choices.” In this context, political stability serves as a foundation for
large amounts of investment because it ensures that institutional frameworks are
both present and effective. Without it, efforts to attract private participation in infra-
structure will likely fall short, regardless of the economic potential.

The International Monetary Fund (2015) also highlights the importance of stable
macroeconomic and institutional conditions for infrastructure investment in poor
economies. It is important to emphasise that factors such as high and unpredictable
inflation and “severe financial sector stresses (...) [are] toxic for longer-term, private
investment” while “broad predictability of policy environment [and enforcement]
and the protection of property rights (...) reduces costs and uncertainty, thereby
boosting investment” (International Monetary Found, 2015, p. 14). Ultimately,
managing country risk is essential for successful port privatisation because a stable
and reliable political and economic climate attracts private investment and fosters
long-term growth. Without addressing these risks, efforts to enhance efficiency
through privatisation may not succeed. Therefore, political stability, a transparent
regulatory framework, and clear enforcement mechanisms are essential to create
a favourable environment for private participation in the port sector.

8. India’s Country Risk Management and Privatisation

India’s experience with port privatisation helps illustrate how targeted reforms
can reduce country risk and build the institutional credibility necessary to attract
private investment. Following the 1991 balance of payments crisis, India shifted
away from a highly regulated economy and launched broad liberalisation reforms.
Many of these reforms can be found in an International Monetary Fund working
paper by Panagariya (2004). Some of the reforms include allowing most goods
to “be imported without a license or other restrictions,” the gradual reduction of
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tariffs, and “the lifting of exchange controls that had served as an extra layer of
restrictions on imports” (Panagariya, 2004, p. 24). Additionally, India aimed to
liberalise trade in services, which allowed their infrastructure sector to open up to
foreign investment through automatic approvals of FDI. This allowed the “automatic
approval for foreign equity up to 100 percent (...) in construction and maintenance
of ports and harbors” (Panagariya, 2004, p. 26). These policy issues addressed and
reduced several key elements of country risk, including policy unpredictability, legal
restrictions on foreign ownership, and excessive regulatory barriers. By signalling
long-term commitment to open markets and reducing discretionary controls, India
created a more stable and predictable environment for infrastructure investment.

The effectiveness of these reforms in regard to ports is highlighted in an article
written by Dasgupta and Sinha (2016), where they measure the impact of privati-
sation through the efficiency of major ports in India. Before the major reforms in
the 1990s, all major ports in India were owned and operated by the government,
and they “suffered from obsolete technology, low loading rates, chronic congestion
and delays, and poor connectivity with the hinterland” (Dasgupta & Sinha, 2016,
p. 226). However, following the liberalisation of India’s economy in the 1990s,
country risks were decreased, and privatisation became a key focus, leading to
overall improved performance. “Indian ports registered an impressive growth from
164.45 million tons in 1990-1991 to 972.61 million tons in 2013-2014” (Dasgupta
& Sinha, 2016, p. 226). In their research, these authors highlight that private sector
participation introduced modern technology, streamlined operations, and enhanced
infrastructure — all previously mentioned benefits of privatisation (Dasgupta
& Sinha, 2016, p. 226). Additionally, privatisation fostered competition among
ports, encouraging better customer service and cost efficiency (Dasgupta & Sinha,
2016, p. 228). Ultimately, their research concluded that there is a clear correlation
between the efficiency of ports and privatisation (Dasgupta & Sinha, 2016, p. 244).
These advancements help show how privatisation can transform inefficient, state-
-controlled ports into productive hubs that contribute to national and global
economic growth, providing a compelling real-world example of the potential bene-
fits of port privatisation.'*

Together, these reforms and outcomes demonstrate how reducing country risk
through liberalisation, regulatory clarity, and open investment policies can create
the institutional foundation necessary for successful privatisation. When applied to
ports, this allowed the transformation of inefficient state-run facilities into globally
competitive infrastructure assets that contribute to long-term economic growth.

4 For another case study see (Trujillo & Nombela, 1999).
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9. Geopolitical Risk and National Security

Port privatisation also raises concerns related to geopolitical risk and national
security. Some arguments raised against foreign ownership of ports, as highlighted
by Notteboom and Haralambides (2025), include concerns over market power,
cybersecurity concerns over sensitive trade data, and the need to preserve economic
surplus. The risk of increased foreign control and influence over nationally strategic
assets, such as ports, is of most concern, especially in times of rising geopolitical
tension (Notteboom & Haralambides, 2025, pp. 11-12). However, the authors also
note that not all opposition to foreign investment is based on legitimate concerns.
Noting that “often, such opposition to FDI isn’t but concealed protectionism with the
blessings of trade unions, which are in a way also protecting the employment of their
members” (Notteboom & Haralambides, 2025, p. 11), but they still acknowledge that
these concerns often result in government action. As a result, privatisation must be
structured in a way that preserves national security interests without deterring the
private capital needed for infrastructure modernisation.

In response to these growing concerns, several governments have implemented
investment screening frameworks that allow for case-by-case evaluation of foreign
investment, rather than pausing privatisation altogether. For example, in 2020, the
Government of India amended its FDI policies, with a new policy framework that
is described as “transparent, predictable, and easily comprehensible” (Government
of India, 2020, p. 5). One implication was to require prior government approval for
any investments originating from countries with which India shares a land border
(Government of India, 2020, p. 14). This came as a result of rising geopolitical
tensions between China and the need to limit Chinese influence within India’s
economy (Sahai & Khurana, 2025). By combining open investment policies with
carefully designed safeguards, India created a framework that allows it to attract
private capital without compromising its national security.

Rather than rejecting foreign participation altogether, these policy tools offer
a framework for controlled openness that allows for the preservation of national
security while maintaining access to private capital and investment. As Notteboom
and Haralambides (2025) point out, opposition rooted in protectionist motives can
corrupt genuine national security interests, so the challenge lies in distinguishing
them. When governments adopt a rule-based, transparent system for evaluating FDI
in critical infrastructure, they can protect national interests without sacrificing the
efficiency gains and modernisation that privatisation makes possible.

10. Conclusion

In conclusion, privatising ports offers a solution to the inefficiencies, under-
investment, and congestion that often affect publicly operated accommodations.
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As critical parts of the global supply chain, ports require continuous modernisa-
tion, technological advancements, and improved management practices to meet the
growing demands of international trade. Since it is difficult for many publicly oper-
ated entities to keep up with these demands, privatisation offers a way to enhance
efficiency, increase investment, provide technological innovation, and improve
service quality, all while reducing the financial burden on governments. While
concerns over monopolistic practices are present, they are invalid, as examples like
Standard Oil demonstrate. Privatisation is not just a financial strategy but a source
of economic growth and competitiveness. Through private investment and market-
-driven incentives, this process can help ports adapt to the ever-changing demands
of international trade, allowing for a more efficient global economy. Ultimately,
embracing privatisation offers a sustainable path toward long-term economic
prosperity.!
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ABSTRACT

Objective: The article aims to present a tool to assess the maturity of a university’s culture of
excellence (CoE) and the results of its validation.

Research Design & Methods: The respondents were the academic staff, and 363 complete
responses/questionnaires were obtained. The questionnaire, available in both Polish and English,
was distributed through the university’s MS Teams communication platform. The proposed tool
consists of 35 items subordinated to seven dimensions.

Findings: Results indicate that the tool is valid and reliable for assessing the culture of excellence
in higher education institutions. The maturity level of a CoE at one university has been established.
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Implications/Recommendations: The proposed tool can be used to determine individual
perceptions of particular CoE dimensions among academic staff, which can help promote the
idea of continuous improvement in the workplace.

Contribution: Our contribution to science is to supplement the knowledge about the CoE
phenomenon at universities and present the concept of its measurement as a research tool. This
tool can be used by other researchers, for example, for cross-cultural studies. The tool can be used
to compare universities with each other, e.g., in external peer benchmarking. The CoE diagnostic
instrument can be beneficial when the universities are part of an association or federation of
universities. This aspect of the research can be regarded as a contribution to practice.

Article type: original article.
Keywords: organisational culture, excellence, assessment, higher education.
JEL Classification: 123, 129.

1. Introduction

Expectations for higher education institutions (HEIs) are increasing, due to
several social, political and economic factors (Kromydas, 2017; Handel, 2021;
Vergani, 2024). Education in general, and higher education (HE) in particular, is
essential for improving people’s quality of life and well-being and influences society
(Galat, 2018; Mukherjee et al., 2023). This is particularly relevant in the context of
the life-long learning paradigm (Ylonen, 2012), the age of the internationalisation
of higher education (Zheng et al., 2020), and most of all, the emphasis on perfor-
mance excellence in higher public education (Rahman, Voon & Abdullah, 2021).
To develop and maintain excellence, HEI must constantly improve service quality.
This approach is consistent with Plato’s definition of quality, which recognises that
quality is only a degree of excellence (Dahlgaard & Anninos, 2022). Moreover,
given that excellence is born of culture (Berger, 2003, p. 6), achieving an excellent,
above-average level should involve developing a culture of excellence.

This article aims to present a tool to assess the maturity of a university’s
culture of excellence and the results of its validation. The authors were prompted
to undertake the study because there are still too few works in the literature to
recognise the essence of a culture of excellence in higher education. Almost no
publications mention CoE measurement tools in the HEI. The above research
gap was confirmed in the earlier study conducted by the authors of this paper
(Wisniewska & Grudowski, 2024), who, following a systematic review of the liter-
ature, proposed seven dimensions of CoE. Based on the above, the CoE assessment
tool has been proposed and then subjected to statistical verification. The following
research questions were asked: Q1: Is the constructed tool reliable and accurate for
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measuring CoE? Q2: If the tool is qualitatively appropriate, what is the level of CoE
at the university under study? The survey used the CAWI (computer-assisted web
interview) method. The questionnaire was distributed throughout the university’s
MS Teams communication platform.

2. Literature Background

Excellence is generally defined as an “outstanding merit or quality” or “extremely
good, of very high quality” (Maskovéd, Kucera & Nohavovd, 2024). In HEIs, excel-
lence is synonymous with achieving mission/vision, achieving/exceeding bench-
marks and internal measures, best practices, and community engagement. Excel-
lence in HE is equivalent to cost-effectiveness; customer/stakeholder satisfaction;
dissemination of good practice nationally and internationally; learning outcomes;
making optimal use of all resources, financial and human assets, the match between
desired and actual perception, positive atmosphere in staff and student environments,
integration in teaching and research, quality of teaching and learning and relative
to starting point — achieving targets (Hides, Davies & Jackson, 2004). Brusoni et al.
(2014, p. 20) suggest that excellence in HEIs can be: a) a description of current provi-
sion and a goal or aspiration for institutions, academics, and students; b) describing
something exceptional, meritocratic, outstanding, and exceeding normal expecta-
tions; and c) a relative and an absolute concept. The authors (Brusoni et al., 2014,
p. 19) add that “the concept has no meaning if all are excellent and there is no way
of distinguishing the performance of individual institutions and departments.” It can
be emphasised that excellence in HE is a continuous pursuit for higher and higher
levels of quality (Anninos, 2020) and that the pursuit of excellence should be one of
the main goals of HEIs, embedded in their development strategy. HE organisations
do this, for example, through the implementation of various national, over-national
excellence frameworks (e.g., United Kingdom’s Research Excellence Framework;
the European Commission’s HR Excellence in Research programme) or quality
management approaches such as TQM (Total Quality Management), Six Sigma, or
Lean Management (Sunder & Antony, 2018). As for the national, Polish, and legal
context, it can be noted that The Polish Accreditation Commission, expressing its
concern for the highest possible quality of education, awards Certificates of Educa-
tional Excellence. This procedure is carried out in compliance with Article 250 of
the Act of 20 July 2018 (Prawo o szkolnictwie wyzszym) Law on Higher Educa-
tion and Science (i.e., Journal of Laws of 2022, item 574, as amended), § 4(14) and
§ 9(3)(10) of the Statute of the Polish Accreditation Committee, as well as Annex
No. 4 to the Statute. Nevertheless, the described programme is limited only to the
sphere of education and learning outcomes (Strugielska, 2020)
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However, for these programmes to function effectively, it is necessary to imple-
ment and maintain the right culture of excellence. The CoE is part of organisational
culture (OC). According to Hofstede, Hofstede and Minkov, OC is “the collective
programming of the mind that distinguishes the members of one group or category
of people from others” (Hofstede, Hofstede & Minkov, 2010, p. 6). Schein (2004,
p. 17) defines OC as ““a pattern of shared basic assumptions that the group learned as
it solved its problems of external adaptation and internal integration.” As confirmed
by different sources (e.g., Rahman, Voon & Firdaus, 2016; Rahman, Voon
& Abdullah, 2021; Robertson, 2021; Moradi-Moghadam ef al., 2023; Wisniewska
& Grudowski, 2024), over the years, there has been a gradual increase in the
number of works devoted to the culture of excellence. It seems clear that the concept
is ambiguous and multidimensional. An overview of the definition of a culture
of excellence was presented by Rezaei er al. (2018). Based on this, among others,
one can point out the following definitions and opinions on the CoE: “the totality
of the beliefs, norms, and values that switch the actions of persons and groups in
a company” (Arasli, 2012, pp. 573-590); “a general culture that appreciates excel-
lence in faculties and universities” (Al Shobaki & Abu Naser, 2017, pp. 135-157).
These definitions are the starting point for this article.

According to Drucker, “what gets measured gets managed” (see: Curtis et al.,
2021). Therefore, to learn if and at what level the CoE is, it must be assessed.
However, before measuring the CoE, it is necessary to consider the dimensions that
constitute it. Given the thorough, systematic review of the scientific literature carried
out by the authors of this study (WisSniewska & Grudowski, 2024) the following
dimensions were taken for the construction of the CoE measurement tool: 1) leader-
ship oriented to excellence (LOE), 2) clear vision, mission, and goals for excellence
(CVMQG), 3) employee engagement (EE), 4) human resources management (HRM),
5) meeting and exceeding student and staff expectations (MEE), 6) continuous
improvement of processes through innovation and good practices (CI), 7) partner-
ship and teamwork for improvement (PTI).

3. Methodology

The respondents were the academic staff of one of the largest universities in
Northern Poland. Obtaining consent for the study was conditional on the anonymity
of the institution. Considering the number of people working at the university and
assuming a confidence level of oo = 0.95 and a maximum measurement error of
5%, the required minimum number of respondents in the survey should be 341.
In our case, 363 complete responses/questionnaires were obtained. The survey used
the CAWI (computer-assisted web interview) method. The questionnaire in Polish
and English was distributed throughout the university’s MS Teams communication
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platform. Completing the questionnaire was associated with informed consent to
participate in the study. Participation was voluntary and anonymous. The research
did not interfere with the physical and mental health of the respondents and
was conducted with respect for their rights regarding their origin, identity, race,
and gender. Before the survey began, potential respondents were informed of its
purpose, importance, and the essence of a culture of excellence. It took about
20 minutes to complete the questionnaire. The research was conducted following
the principles of scientific ethics, as certified by the relevant university research
ethics committee (No. 1000/45/23). The survey questions started from demographic
aspects describing the respondents in terms of gender, length of work experience,
scientific/professional degree, and holding a management position. The central part
of the questionnaire — (COEATHEI — the Culture of Excellence Assessment Tool
for Higher Education Institution) was a set of 35 statements (items) subordinated
to seven dimensions: LOE, CVMG, EE, HRM, MEE, CI, and PTI (see Table A.1
in the Appendix). Statements were rated on a 5-point Likert scale, from “strongly
disagree” (1) to “strongly agree” (5) with a neutral middle value (3 — “neither yes
nor no”).

The STATA SE16 software was used for statistical data analysis. Cronbach’s
alpha, Bartlett’s test of sphericity, and Kaiser-Meyer-Olkin measure were used to
analyse the quality of the measurement tool. Descriptive statistics and the logical
inference method were also used in the study.

4. Results and Discussion

4.1. Characteristics of Respondents

Table 1 presents the quantitative characteristics of the respondents in connection
with their division based on four criteria: length of employment at the university,
professional/scientific title or degree, managerial position held, and gender.

Table 1. Characteristics of Respondents Based on Four Categories of Their Division (N = 363)

Specification n %

Scientific or professional degree/title

BA 5 14
MSc 96 26.4
PhD 138 38.0
Associated professor 79 21.8
Full professor 29 8.0
No title/degree 16 44
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Table 1 cnt’d

Specification n %
Managerial position
Do not hold a managerial position 290 79.9
Head of an administration unit 16 44
Head of the team/lab 32 8.8
glier:zélt(())f the department/institute 18 50
Rector/vice-rector/dean/vice-dean 7 1.9
Work experience at the university
Up to 5 years 90 24.8
6-10 years 65 179
11-15 years 47 129
16-20 years 40 11
21-25 years 48 133
Over 25 years 73 20.1
Gender

Female 193 532
Male 105 289
I do not want to answer 65 179

Source: own study.

The largest group was represented by those with a doctoral degree and respond-
ents who did not hold a management position. The study group was predominantly
women and respondents with up to five years of work experience.

4.2. Assessing the Quality of the Survey Questionnaire

To assess the reliability of the measurement tool, the alpha-Cronbach test was
used. The accepted practice is also to calculate the alpha coefficient not only for
the entire scale but also if the tool is intended to be multidimensional, for indi-
vidual subscales (or dimensions) (Panczyk, 2022). This was also done in this study.
The second criterion determining the quality of any measurement tool is construct
validity. It can be defined as the property that determines whether a tool measures
what it was designed to measure. Validity indicates that the interpretation of the
results is consistent with the facts. This condition is crucial to draw up adequate
conclusions about human traits or characteristics derived from the study conducted
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with a given tool (Panczyk, 2022). In this case, we performed Bartlett’s test of sphe-
ricity and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO).

The results of the statistical analysis are presented in Table 2. They relate to
seven dimensions. Table 3 shows the detailed results presenting respondents’ atti-
tudes toward these seven dimensions.

Table 2. Factor Analysis

Kaiser-Meyer-Olkin ,
Dimension Measure of Sampling Bart.l e.t Us Test Cronbach’s Alpha
Adequacy of Sphericity (p-value)

gi‘:sg;‘:l’ll;ire 0971 <0.00001 0974

LOE 0.888 <0.00001 0.909

CVMG 0.816 <0.00001 0.878

EE 0.827 <0.00001 0.865

HRM 0.863 <0.00001 0.897

MEE 0.803 <0.00001 0.861

CI 0.888 <0.00001 0.929

PTI 0.844 <0.00001 0.881

Source: own study.
Table 3. Respondents’ Attitudes toward Each of the Seven Dimensions
Item (Statement) | Mean SD Factor Loading
Dimension 1 — LOE — 2.740

QL1 2.790 1.182 0.892

Q1.2 2.587 1.152 0.857

QL3 2.730 1.161 0.882

Q14 2975 1.197 0.812

QLS5 2.617 1.148 0.842
Cronbach’s a 0.909
Dimension 2 - CVMG - 2.861

Q2.1 2937 1.119 0.833

Q22 2.860 1.166 0.859

Q23 2.823 1.128 0.876

Q24 2785 1.055 0.849

Q2.5 2901 1.098 0.684
Cronbach’s a 0.878
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Table 3 cnt’d

Item (Statement) | Mean SD Factor Loading
Dimension 3 — EE — 2.897
Q3.1 2.884 0979 0.799
Q3.2 3.028 0.922 0.852
Q3.3 2.890 0974 0.848
Q34 3.256 0.942 0.789
Q3.5 2427 1.101 0.743
Cronbach’s o 0.865
Dimension 4 —- HRM - 2.631
Q4.1 3.033 1.114 0.799
Q4.2 2.567 1,200 0.884
Q4.3 2.518 1.135 0.861
Q44 2.424 1.113 0.837
Q4.5 2.614 1.132 0.828
Cronbach’s o 0.897
Dimension 5 — MEE — 2.866
Q5.1 3.174 1.069 0.845
Q5.2 2972 0916 0.819
Q5.3 3.162 0916 0.822
Q54 2.601 1.162 0.746
Q5.5 2421 1.162 0.778
Cronbach’s o 0.861
Dimension 6 — CI — 2.804
Q6.1 2,700 1.034 0.891
Q6.2 3.041 1.020 0.883
Q6.3 2747 1.055 0.892
Q6.4 2788 1.083 0.881
Q6.5 2747 1.131 0.868
Cronbach’s o 0.929
Dimension 7 — PTI - 3.142
Q71 3471 0.958 0.835
Q72 3.215 0.982 0.865
Q73 3.369 0.998 0.802
Q74 2.862 1.047 0.855
Q7.5 2796 1.094 0.758
Cronbach’s o 0.881

Source: own study.
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Based on the analysis of the data presented in Tables 2 and 3, the COEATHEI
is a reliable, internally consistent, and valid tool (factor loadings values, Cronbach’s
a.> 0.7). Thus, the answer to Q1 was obtained.

The answers given by the respondents regarding all proposed dimensions fall
within the arithmetic mean range of 3+0.579, representing the neutral attitude as the
dominant one. However, this does not necessarily mean that the average respondent
is indifferent to the assessed issue. It is a characteristic effect in a situation where
respondents, not having complete knowledge about the phenomenon in question
and not knowing whether they are treading on “muddy ground,” choose a neutral
point on the Likert scale so that their answers (approving or disapproving) are not
interpreted as socially ambiguous or controversial (Nadler, Weston & Voyles, 2015).
This fact also demonstrates the need to participate in training courses in which the
meaning and idea of improvement based on a developed culture of excellence will
be clearly explained.

4.3. Determination of the Maturity Level of the Culture of Excellence
By confirming the reliability and validity of the survey tool, it was possible to
measure the CoE, both overall and in each of the seven sub-dimensions (see Table 4).

Table 4. Descriptive Statistics Resulting from All Responses Regarding the Seven Dimensions
and the Entire Construct of the Culture of Excellence

Dimension/Construct Average Standard Deviation
LOE 2.740 1.001
CVMG 2.861 0914
EE 2.897 0.791
HRM 2.631 0.959
MEE 2.866 0.836
CI 2.804 0.940
PTI 3.143 0.835
A culture of excellence 2.849 0.788

Source: own study.

As can be seen from Table 4, the average assessment of the CoE as a seven-
-dimensional construct differs by only 0.151 from position 3 on the Likert scale,
which defines a neutral attitude. As argued earlier, this does not necessarily mean
the average respondent’s pessimistic indifference to the culture of excellence
as a complex construct, but rather “social caution” in expressing his/her opinion
on a previously unknown issue. Seven CoE dimensions obtained average scores
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of 2.631-3.143, proving similar opinions about them among the entire university
staff. The overall average CoE level was 2.849, which is not entirely satisfactory.
The respondents rated the PTI dimension best, considering the mean scores for
each of the seven dimensions. Moreover, out of 35 statements, the highest average
score resulting from the respondents’ opinions was obtained by the statement
“Our university creates a network of cooperation with external partners, allowing
us to improve ourselves” (Q7.1 — 3.471). The PTI is, therefore, the strongest pillar
for assessing the culture of excellence at the university under study. It was also
recognised by the workers, which can be considered a positive sign, especially
since, as the researchers argue, CoE cannot develop without vital partnership and
teamwork (e.g., Haris, Sultan & Said, 2021; Rahman, Voon & Abdullah, 2021).
The partnership for improvement should involve the whole academic community
and all its stakeholders (e.g., students, industry representatives, local govern-
ment, and communities) (Sunder & Antony, 2018). According to the respondents,
the weakest dimension of the culture of excellence is HRM when considering the
average ratings. Effective HRM should be of concern because, in any organisation,
especially in education, the staff is the primary and most important asset (Iyoha
& Igbinedion, 2022). The researchers confirm a direct correlation between the
role of human resources management and outstanding performance (Arqawi et al.,
2018; Faeq, 2020). Bringing the university to an above-average level requires intro-
ducing different types of support and motivation and setting an example of personal
commitment on the part of the managers (Ogunode, 2023). It is also interesting to
note that, considering all 35 statements, Q5.5 — “At our university, the authorities try
to take into account the individual needs of their employees” (2.421), belonging to
the MEE dimension, was by far the least rated. While this can be explained by the
fact that the university under study is a large entity in which it is not easy to identify
the individual needs of each employee, it is now more challenging from the perspec-
tive of individual departments. Nowadays, due to the progressive development and
growth of students’ expectations, the needs of employees may concern, for example,
personal development, IT, and also psychological support issues (Borges et al., 2023;
Zemaitaityte et al., 2023). According to Provance et al. (2022), the “people side”
of organisations is crucial to forming a culture of excellence. This is particularly
important for any HEI, especially one with ambitious goals that require individual
employees’ daily commitment and effort. Hence, demanding employees without
listening to their daily needs may limit achieving the organisation’s goals.

It turned out that the dimension related to the issue of leadership (LOE) is the
second weakest pillar of the culture of excellence assessed. The results obtained,
i.e., the respondents’ relatively poor assessment of the current role of university
leaders in leading for excellence, are not a positive symptom. All the more so
because today’s challenges for modern universities place very high demands on
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HEI managers (Ballesteros-Rodriguez et al., 2022; Jamali et al., 2022). The univer-
sity leaders’ commitment, genuine concern, and leading by example are critical
to the university’s success (Osseo-Asare, Longbottom & Murphy, 2005; Ahmad
& Ahmed, 2023). The role of rectors or deans has changed over the years (Artzen,
2016). Nowadays, they should not only be managers but leaders of positive change
and behaviour models (Amorin, 2021), especially when it comes to transformational
change. That requires multi-level leadership with a unified commitment to a shared
vision of change and its goals (Klempin & Karp, 2018). The above data and consid-
erations made it possible to get an answer to Q2.

5. Conclusions

This study indicates that:

1. The CoEATHETI is a valid and reliable instrument for assessing the culture of
excellence in higher education institutions.

2. The tool can be recommended for further use. It can be applied to measure
individual perceptions of particular CoE dimensions among academic staff, which
can help promote the idea of continuous improvement in the workplace; a survey of
this kind should be repeated systematically.

3. The maturity of a culture of excellence at one university, as an example, has
been assessed and represents a level equal to 2.849.

4. The identified level of CoE confirms that there are many areas for improve-
ment, and it was observed that the critical aspects of the university under study,
“human resources management” and “leadership oriented to excellence,” are among
the most vital needs for improvement.

The CoE diagnostic instrument can be beneficial when the universities are part
of an association or federation, and when they want to compare themselves in order
to create a coherent organisational culture within this federation. Within a given
university, the results of a survey using the CoEATHEI tool can help identify the
strengths and weaknesses of the existing organisational culture, primarily looking
at dimensions such as leadership oriented to excellence; clear vision, mission, and
goals for excellence; employee engagement; human resources management; meeting
and exceeding student and staff expectations; continuous improvement of processes
through innovation and good practices; and partnership and teamwork for improve-
ment. Identifying weaknesses in these dimensions can allow the implementation of
appropriate training strategies and improvement programmes. This aspect of the
research can be regarded as a contribution to practice. Our contribution to science is
to supplement the knowledge about the CoE phenomenon at universities and present
the concept of its measurement as a research tool. This tool can be used by other
researchers, for example, for cross-cultural studies.
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The study is not free of limitations. Due to the design of the questionnaire in the
demographic part, the opinion of administrative employees, as a separate one, has
not been studied. This implies further research, which should include this particular
group of respondents.
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Appendix

Table A.1. The Culture of Excellence Assessment Tool for Higher Education Institution

Item

| Statement

Leadership oriented to excellence (LOE)

QL1

Our leaders, managers, and authorities, with their attitude, set an example for others
in terms of improving their activities

Q1.2

Our leaders, managers, and authorities apply various incentive and funding systems
for performance excellence

Q1.3

Our leaders, managers, and authorities create appropriate working conditions for employ-
ees, conducive to the improvement of activities

Ql4

Our leaders, managers, and authorities actively promote and communicate the idea
of continuous improvement

QL5

Our leaders, managers, and authorities apply the principle of “the best person in the right
place” when recruiting employees

Clear vision, mission, and goals for excellence (CVMG)

Q2.1

The university authorities create a clear vision and strategy that allows employees to
improve

Q2.2

Perfection and improvement of activities are the priority of the functioning of our
university

Q23

Employees know the improvement goals according to the function they perform

Q2.4

Employees know and understand their role in achieving these goals

Q25

Our university uses symbolic artifacts (e.g., brochures, copies of certificates, slogans)
to emphasise the role of excellence and improvement

Employee engagement (EE)

Q3.1

Employees do everything to be a model of excellence in action

Q3.2

Employees actively participate in initiatives for excellence and are interested in their
results

Q33

At our university, employees willingly submit proposals for improvement solutions

Q34

Employees willingly participate in training and report training needs

Q35

There is a widespread belief in our university that improvement pays off

Human resources management (HRM)

Q4.1

At our university, there is a programme for improving the qualifications and skills
of employees, allowing them to improve their work

Q4.2

Our university recognises and supports the best employees and their talents

Q4.3

Employees are promoted taking into account the criterion of excellence and above-
-average performance

Q4.4

Our university cares about the master-student relationship between the employees

Q4.5

At our university, employees are encouraged to report improvements in their workplace
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Table A.1 cnt’d

Item Statement
Meeting and exceeding student and staff expectations (MEE)

Q5.1 | At our university, students’ needs are identified and analysed to better meet them

Q5.2 | The results of measuring student satisfaction confirm that we meet their requirements
better and better

Q5.3 | At our university, we engage students in improvement initiatives

Q5.4 | Employee satisfaction is measured and evaluated at our university

Q5.5 |In our university, the authorities try to take into account the individual needs of their
employees
Continuous improvement of processes through innovation and good practices (CI)

Q6.1 | The implemented processes are constantly improved, taking into account the best availa-
ble models

Q6.2 | Our university promotes and introduces innovations in various areas of operation

Q6.3 | Our university systematically evaluates the effectiveness of the solutions adopted
for improvement

Q6.4 | At our university, we collect and share ideas and practices undertaken by employees,
aimed at joint improvement

Q6.5 | At our university, we are happy to discuss excellent solutions undertaken by other
universities

Partnership and teamwork for improvement (PTI)

Q7.1 |Our university creates a network of cooperation with external partners that allows us
to improve

Q7.2 | Our university knows and implements standards in terms of excellence

Q7.3 | Our university is systematically assessed by independent institutions in terms of meeting
the standards of excellence

Q7.4 | At our university, we create partner and trusted teams whose role is to monitor the direc-
tion of our improvement

Q7.5 | At our university, employees willingly cooperate and report their willingness to cooperate

for improvement

Source

: own elaboration.
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creating capital to finance innovation and on the functioning of markets was identified.
Contribution: The economy is moving away from equilibrium, striving to change the structure
resulting from the advantage of innovation. Development based on innovation takes place
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in conditions of disequilibrium. Observing the determinants of time preference can help to
understand the course of economic processes and technological progress in relation to levels
of inflation and capital accumulation. This article contributes to the literature by discussions on
the true nature of interest and relations to the money market provide a contrast to mainstream
economic theories.

Article type: original article.
Keywords: time preference, Austrian School of Economics, capital, interest.
JEL Classification: B13, B25, B53, E22, E21, E43, 010, O43.

1. Introduction

Time preference offers an important analytical framework for explaining both
the economic behaviour of individuals and the broader social mechanisms of capi-
talist economies. In the Austrian School, long-term development is not treated as
a linear movement toward equilibrium, but rather as an evolutionary process shaped
by repeated waves of innovation. These innovations gradually transform production
methods, raise productivity and create conditions for higher living standards.

The innovative activity of enterprises is strongly influenced by supply-side
conditions. For this reason, larger firms are often better positioned to introduce
new solutions, as they possess greater resources and may seek temporary market
dominance as well as above-average returns. In the Austrian perspective, innovation
explains both the emergence of such temporary advantages and the continuation of
economic change. A firm may gain market power by adopting new technologies
earlier than its competitors, but the same process also stimulates further adjustment,
imitation and competitive pressure. Thus, innovation is treated as a more dynamic
force than price competition alone.

Within this framework, time preference is relevant not only to long-term
economic growth, but also to cyclical fluctuations, structural transformation and
market coordination. It therefore becomes one of the factors influencing changes
in the economic order. The purpose of this article is to examine the role of capital in
the creation of innovation and in the course of technological progress. The analysis
also considers how capital shortages and insufficient accumulation may restrict the
pace and direction of technological change.
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2. Literature Review

Capital and Time Preference — a Few Comments

The role of capital in the processes of technological development was presented
in a comprehensive manner by economists of the Austrian School, basing their
approach on the theory of capital and the concept of time preference.

Every human action contains a category of time preference (von Mises, 1998,
p- 293). An acting person is guided by the desire to obtain satisfaction (benefits)
from the fulfilment of needs in the future. They will always want to achieve their
goals in the near rather than distant future. The realisation of each intention, taking
into account time preference, has its consequences in the length of the stages of
production and consumption.

In a growing economy, individuals and firms constantly face intertemporal
choices concerning the satisfaction of needs. They decide how to divide income
between present consumption and accumulation, and whether particular goals
should be achieved immediately or deferred. These decisions depend on the
expected value of future outcomes, including the degree of satisfaction that may be
obtained in later periods.

Von Mises distinguishes two forms of intertemporal choice within the theory
of time preference (von Mises, 1998, p. 483). The first refers to ordinary saving,
where an economic actor compares the immediate consumption of a given quantity
of goods with the consumption of the same quantity at a later date. The second
concerns capitalist saving, in which present consumption is given up in exchange for
the possibility of consuming a larger quantity of goods in the future, or goods that
generate a higher level of satisfaction.

An acting individual seeks to improve his or her situation by choosing alterna-
tives that promise a higher level of satisfaction. This is reflected in a preference for
goods that can be obtained sooner rather than later, as well as for goods that offer
greater durability compared with those of shorter use.

The use of investment capital is closely related to time preference (Jevons, 1888,
p. 7). More advanced and efficient production methods cannot be introduced without
investment, while investment itself requires that part of current income be saved
beforehand. In this sense, time preference sets limits to the scale of both saving and
investment (von Mises, 1998, p. 487). A positive rate of time preference is there-
fore one of the conditions under which some economic actors decide to postpone
consumption and accumulate savings.

The rate of time preference expresses how strongly individuals value goods
available in the present compared with goods obtainable only in the future (Hoppe,
2006, p. 33). For this reason, it influences the scale of both saving and investment.
Saving means that economic actors limit current consumption in order to redirect
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resources toward capital goods that will serve future production. If postponing
consumption is expected to bring higher benefits later, the incentive to save becomes
stronger. As a result, intertemporal choices may shift toward a lower time preference
and a higher level of investment.

When individuals expect their real income to rise, they usually attach relatively
greater value to future monetary resources, which is associated with a decline in
the rate of time preference (Hoppe, 2006, p. 36). In such circumstances, they are
more willing to postpone current benefits and undertake actions whose results will
be obtained only after a longer period. This shift in intertemporal orientation also
favours investments based on longer, more complex and more capital-intensive
production structures.

Lower time preference and the tendency to undertake increasingly complex
processes generate a stronger interest in new knowledge, information, and the use
of more advanced methods of production. The willingness to implement new ideas,
including solutions that are not yet fully known or tested, creates favourable condi-
tions for technological progress.

The willingness to bear higher uncertainty, which accompanies technological
change, is linked to the way individuals value present and future outcomes. Time
preference shapes this readiness, but the relationship also operates in the opposite
direction: Successful technological change may alter intertemporal choices. When
new production methods prove effective and generate prospects of future gains,
economic actors become more interested in investment. This, in turn, may increase
their willingness to postpone current consumption and allocate a larger part of their
income to saving.

An additional dimension of time preference is its close connection with attitudes
toward uncertainty. It is revealed not only in declared intentions, but above all in
the concrete choices made by individuals when allocating resources to investment
projects. Since these choices arise from market participants’ own assessment of
future gains, risks and expected returns, time preference may support technological
advancement more effectively than externally imposed interventionist measures.

This is because intervention may weaken both risk-taking and responsibility
for achieving economic goals. Under such conditions, the propensity to save does
not necessarily increase, time preference does not decline, and the real assessment
of future effects becomes limited. As long as there is no intervention in property
relations or in the production process, the downward tendency in the rate of time
preference, together with the related process of technological progress, can continue
(Faber, 1986, p. 68).

Intervention that modifies time preference may therefore affect technological
progress in several ways. It can lead to a situation in which the gains generated
by innovation are captured by the intervening actor, while production is redirected
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toward objectives that do not necessarily reflect market choices. It may also weaken
the disciplining role of risk in entrepreneurial decisions, particularly when respon-
sibility for possible losses is partly or entirely shifted away from producers and
investors.

3. Universal Time Preference (Measure)

There are many different methods of tracking “temporal fingerprints” (time-
-related preferences, norms and behaviours). Temporal preference as a preference for
intertemporal tradeoffs is usually measured by the discount rate between present and
future payoffs through financial flows and surveys that use time-dated consump-
tion/effort (Cohen et al., 2020). The main difficulty in identifying a universal time
preference factor is that different methods of measuring time preference vary in the
techniques used, scale and number of countries surveyed.

Figure 1 illustrates the distribution of the UP-time variable across 117 regions
and countries. The determinants of universal time preference are (Rieger, Wang
& Hens, 2021):

— equity risk premium (i.e., the additional return from stocks relative to bonds),

— level of education (measured by the average number of years spent in school),

— overall development of the countries (represented by the Human Development
Index),

— credit rating (reflecting the country’s risk of default),

— environmental protection (indicated by the average price of gasoline, as it
largely reflects taxes imposed for environmental purposes),

—resilience (proxied by the FM Global Resilience index, incorporating 12 factors
related to economic conditions: political risk, oil intensity, urbanisation rate, expo-
sure to natural hazards, natural hazard risk quality, fire risk quality, inherent cyber
risk, control of corruption, quality of infrastructure, local supplier quality, supply
chain visibility, and productivity).

From the map (Fig. 1), a broad pattern can be identified: Anglo-American
countries as well as Central and Northern European countries display very high
values, which correspond to low time preference, or relatively patient discounting of
time. South and East Asian countries tend to record medium-high values, whereas
Southern European, South American, and African countries generally show lower
values. More heterogeneous results can be observed in Eastern Europe and the
Middle East.

This indicates that cross-country differences in time preference may be shaped
not only by economic conditions but also by cultural factors (Rieger, Wang & Hens,
2021). Consequently, explanations based on interest rates, income levels, or macro-
economic stability should be supplemented by broader behavioural and cultural
determinants.
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Fig. 1. Global Distribution of Time Preferences

Notes: Countries with high time preference are in red, countries with low time preference are in blue,
and grey indicates no data.

Source: Rieger, Wang & Hens (2021, p. 11).

Empirical studies indicate that time preferences may help predict behaviour in
situations where individuals or societies face a choice between immediate costs and
benefits that appear only in the longer term. At the same time, this relationship may
work in both directions. Greater patience can support wealth accumulation, while
wealthier countries, benefiting from higher stability and security, may be better able
to adopt a more future-oriented perspective.

In view of the growing potential of research and development (R&D) activi-
ties and artificial intelligence, it would be worthwhile to expand the UP-time
index to include institutional and innovation-related aspects, taking into account,
for example, the GII index.

4. Innovation in the Face of Changing Time Preferences

Economic growth may be explained by several interrelated factors: a decline in
time preference, which encourages investment, the development of new technolo-
gies, and changes in the size of the labour force. If, however, the labour supply is
treated as relatively stable and the role of time preference is temporarily set aside,
the analysis may concentrate on the impact of technological progress on changes in
output.
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Technical progress may be interpreted as an improvement in productive capacity,
reflected in the ability to generate a larger volume of goods and services within
an unchanged temporal structure of production. Such a change is also connected
with intertemporal preferences, because higher productivity usually raises average
income and may therefore influence the way economic actors value present and
future consumption. In the case of “neutral” technical progress, however, neither
the interest rate nor the consumption-to-investment ratio is altered (Fillieule, 2005).

When technical progress is investment-oriented, rising income encourages
economic actors to allocate a larger part of their resources to saving and investment.
This reflects a decline in time preference, since production processes become longer
and more capital-intensive. As a consequence, the interest rate tends to fall, while
the consumption-to-investment ratio decreases. Economic growth is then generated
not only by technical progress itself, but also by the accompanying shift toward
lower time preference.

This mechanism is consistent with the endogenous approach to growth, in which
internal factors generate subsequent phases of economic expansion. A lower rate
of time preference may lead to further declines in later stages, thereby stimulating
higher investment and economic growth. However, this process cannot continue
indefinitely, since successive reductions in time preference depend on rising produc-
tion and income. Such a tendency cannot always be sustained in the long run.

In the case of technological progress that favours consumption, the mechanism
operates in the opposite direction. As consumers become wealthier as a result of
technological change, they may decide to allocate a larger share of income to current
consumption, which implies an increase in time preference. Production stages then
become shorter, while interest rates and the consumption-to-investment ratio rise.

Economic growth generated in this way is neither as strong nor as stable as
growth based on investment-oriented progress. It is also more short-term in char-
acter and highly dependent on consumer sentiment. This type of technological
progress often accompanies government intervention financed through debt. It is
usually associated with incremental improvements rather than radically new produc-
tion solutions, and reflects a growing consumer desire to acquire an increasing
number of goods.

At the same time, rising consumer expenditure linked to intervention reduces
the incentive for firms to introduce changes aimed at lowering production costs.
Since intervention ensures a continuous inflow of funds, enterprises are less pres-
sured to search for more efficient production methods. In the long run, this may
lead to a cyclical pattern of technological change and to higher future burdens on
consumers. These burdens, in turn, may increase time preference and weaken the
propensity to invest.
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The conversion of higher-order goods into lower-order goods creates a sequence
of cause and effect that necessarily unfolds over time. As the means of production
improve, and especially as technological progress advances, the time separating
particular stages of this transformation should tend to decrease. Time, therefore,
remains an unavoidable element of production, but the overall production process
may become shorter and more concentrated.

Higher-order goods obtain economic relevance because they are linked to needs
that will arise only after the completion of the production process, rather than to
needs satisfied immediately (Menger, 2007, pp. 71-72). Their value, therefore,
depends on the ability to anticipate future demand. The more accurately economic
actors understand the causal sequence of production and the more effectively they
can control its individual elements, the more reliable their expectations concerning
the quantity and quality of the final product become.

This is directly related to uncertainty, which shapes both qualitative and quanti-
tative relations. Uncertainty increases when a larger number of production-related
elements cannot be fully understood or controlled (Menger, 2007, p. 74). The satis-
faction of needs therefore becomes a process aimed at securing the fulfilment of
future expectations, that is, ensuring the availability of goods of sufficient quantity
and quality within the time horizon specified by the consumer. Achieving this
requires appropriate knowledge.

According to Menger (2007, p. 83), it is necessary to know:

— the expectations of a given individual, i.e., the amount of goods necessary to
meet the needs in the period covered by his/her plan,

— the amount of goods he/she has, capable of meeting these expectations.

Lack of the first type of knowledge would result in running a business “blindly”
because the goal in terms of the type and amount of needs met would be unknown.
In the absence of the second type, the means by which the goal could be achieved
would be unknown.

Different types of knowledge are used by those actors who control the relevant
means and determine the purposes they are to serve, that is, which values should
be treated as more or less important. Thus, only individuals can independently
formulate and implement plans aimed at satisfying needs, since only they are able to
assess properly what quantity and type of goods they require (Hayek, 2005, p. 81).

Technological change is rooted in the activity of individuals who are able to
formulate and pursue their own plans under conditions of open competition. Compe-
tition reduces the likelihood that new technologies will become a source of lasting
monopoly power. In a statist economy, however, the same processes of technological
development may strengthen concentration and support the growth of monopolistic
arrangements. A liberal economic order offers a different framework: It protects
freedom as a form of social organisation that is not completely absorbed by legal or
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institutional control. In this context, economic freedom becomes one of its central
components (Godtéw-Legiedz, 1992, p. 46).

In such an institutional setting, technological progress can be seen as an outcome
of purposeful individual action. Innovation develops as economic actors pursue their
own objectives, while its intensity depends partly on time preference and partly on
the stock of capital available for productive use. The way capital is accumulated and
allocated affects labour productivity, the level of real wages and, more broadly, the
material conditions of life.

The way in which capital is employed, as well as the scale of its use, has a direct
bearing on the pace and direction of technological change. Technological devel-
opment then translates into a greater availability of goods by increasing produc-
tive capacity. As access to goods and services becomes broader, the conditions of
economic activity and the quality of life may improve. The same mechanism applies
not only to consumer goods, but also to capital goods used in further production.

The accumulation of capital plays a central role in creating the conditions for
technological development. Technical progress requires that the capital goods
already available in the economy be used not only to maintain existing produc-
tive capacity, but also to generate new capital goods for future production. In this
sense, a durable process of accumulation depends on saving and on the relation-
ship between capital and income, provided that specific conditions are satisfied
(Reisman, 2015, p. 49).

The first condition concerns the allocation of output. Part of the goods produced
must be used to create capital goods, and this part has to be large enough not only
to replace the capital consumed during production, but also to expand the produc-
tive base. Its size depends on how resources are divided between the production
of capital goods and the production of consumer goods, which is reflected in the
relation between gross saving and consumption expenditure. The second condition
is connected with the problem of diminishing returns. When the stock of capital
goods increases without a corresponding rise in labour input, technological progress
is needed to prevent productivity gains from weakening. In this way, continued
technical improvement becomes necessary for maintaining a lasting increase in the
supply of capital goods.

A growing stock of capital goods, combined with continued capital accumu-
lation, creates a basis for a durable rise in living standards. Economies in which
the capital-to-income ratio increases are therefore able to benefit more fully from
technological progress. They can also transform savings into productive investment
more effectively, especially when these savings are directed toward longer, more
advanced and more complex production processes.

Consequently, economies with higher levels of saving and capital accumulation
possess greater capacity to benefit from technological progress. Higher capital
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intensity makes it possible to introduce more complex, advanced, and radical tech-
nological solutions.

Technological progress and capital accumulation should be understood as
mutually reinforcing processes. Continued accumulation requires improvements
in production methods, since technological change helps counteract diminishing
returns that may arise as the stock of capital goods grows. At the same time, the
creation and implementation of new technologies depend on the prior accumulation
of capital, which provides the resources needed to develop more advanced forms of
production.

In mainstream economic analysis, the technology used in production is often
treated as a function of the available stock of technical knowledge. The Austrian
approach places emphasis elsewhere: Even when various methods of production are
already known, the possibility of applying them depends on the capital goods that
economic actors actually possess at a given moment (Hayek, 2009, p. 48).

For von Mises, the difficulty of adopting new technologies does not usually stem
from the absence of technical knowledge itself. The more important limitation is
the shortage of capital needed to modernise an obsolete production structure and
adapt it to solutions already functioning in more advanced economies. From this
perspective, catching-up processes require prior saving and capital formation. Only
then can factors of production be shifted into longer, more roundabout and more
capital-intensive methods of production.

“Only then could they successively produce the tools required for the construc-
tion of those plants which in the further course were to produce the equipment
needed for the construction and operation of modern plants, farms, mines, railroads,
telegraph lines, and buildings” (von Mises, 1998, p. 493). Capital constraints can be
partly overcome by importing or purchasing already existing capital goods from
more advanced economies. Access to such goods reduces the need to build the
entire capital base domestically from accumulated savings and allows new technol-
ogies to be introduced more quickly.

“Increasing the amount of available capital goods makes it possible to achieve
more distant goals without having to limit consumption. Reducing them, on the
other hand, makes it necessary to refrain from pursuing certain goals that could
have been pursued earlier, or to limit consumption. Having capital goods means that,
other things being equal, one gains time” (von Mises, 1998, p. 525). Entrepreneurs
who command larger capital resources may gain an advantage over rivals because
they are better positioned to finance the early adoption of new technologies. Earlier
access to such solutions allows them to improve production before competitors are
able to respond. As a result, they may temporarily obtain above-average returns
resembling a form of “monopoly rent.”
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Technical progress, therefore, consists in maintaining and expanding the produc-
tive capacity of the economy by increasing the stock of capital goods. This addi-
tional capital makes it possible to produce a larger volume of goods and services.
The resulting increase in supply tends to put downward pressure on prices, although,
as Reisman (2015, p. 56) argues, it does not directly change the rate of profit.

5. Interest as a Condition for Creating Capital
That Creates Innovations

Capital is inseparable from the problem of interest, although von Mises rejects
the view that interest represents a separate type of income generated by capital
goods themselves. From this perspective, the traditional division of income into
wages, profit and rent, each attributed respectively to labour, capital and land, is
misleading. Interest should instead be explained through the intertemporal valuation
of goods rather than as an autonomous return attached to capital as such (Hoppe,
2006, pp. 32-41).

Consumer goods are goods available for present use, while capital goods serve
as instruments for producing goods that will become available only in the future.
The value of capital, or producer, goods, is therefore derived from the anticipated
value of the consumer goods to which they contribute. Since goods available imme-
diately are normally valued more highly than identical goods available later, the
present value of capital goods is lower than the value of the future products they are
expected to generate. This difference between the value of producer goods and the
value of the future consumer goods constitutes interest. Its basis lies in the unequal
valuation of present and future goods (von Mises, 1998, p. 530).

Interest should not be treated as a price in the narrow sense. It expresses the
relation between goods available in the present and goods obtainable only in the
future. In a market economy, this difference in valuation is reflected in the discount
applied to future goods. In credit and other financial transactions, the same discount
appears as the interest rate.

Originary interest does not arise from the balance between the demand for and
supply of money loans on the capital market. In von Mises’s view, the loan market
performs a different function: It translates the underlying difference in the valuation
of present and future goods into money-loan interest rates. Thus, it is this intertem-
poral valuation gap, rather than conditions on the loan market itself, that determines
the level of originary interest (von Mises, 1998, p. 544).

Originary interest influences how entrepreneurs allocate investment across
different lines of production. It affects both the time they are willing to wait for
returns and the average length of production processes in particular sectors.
Through entrepreneurial competition, there is a tendency for this rate to become
more uniform across the economy. When the valuation gap between future and
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present goods becomes larger in one branch of production, that branch attracts
capital and entrepreneurial activity. Sectors in which this gap is narrower become
relatively less attractive.

Within the framework of an evenly rotating economy, the movement of capital
from one sector to another would tend to eliminate differences in originary interest
and lead to a single rate for the whole economy. The interest rate formed in the loan
market would, in turn, align with this more fundamental rate. Such convergence,
however, can occur only in a theoretical setting that assumes a perfectly regular
economy and neutral money. Von Mises questions this assumption, maintaining that
money always affects real economic processes and therefore cannot be treated as
neutral in practice (von Mises, 2009, p. 311).

When the balance between the supply of money and the demand for money is
altered by monetary factors, the effects are transmitted to the prices of goods and
services. Monetary expansion, however, does not influence all prices at the same
time or in the same way. Its consequences depend on the path by which new money
enters the economy and on which groups receive it first. These first recipients
increase demand for particular goods according to their own spending patterns,
thereby changing relative prices before the effects spread more widely. Thus, an
increase in the money supply modifies not only the overall price level but also the
structure of prices within the economy. This non-uniform process of monetary
transmission is known as the Cantillon effect (von Mises, 1998, p. 544). A related
issue can be found in Keynes’s analysis of the “diffusion of the price level.”

When changes in the money supply affect consumer-goods prices and producer-
-goods prices to different degrees, they also modify the price relation between
present and future goods. This, in turn, may influence the rate of originary interest
(von Mises, 2009, p. 323). Monetary changes, therefore, have real consequences.
They redistribute income toward the issuer of new money and toward those who
receive it first, while later recipients, or those who do not receive it at all, are placed
at a disadvantage. Since time preference is linked to individual income and usually
falls as income increases, any redistribution of income may change the intertem-
poral choices of economic actors. In this way, monetary expansion can also affect
the overall rate of originary interest in the economy.

According to von Mises, the phenomenon of “forced saving” may contribute to
a decline in the rate of originary interest, accompanied by a fall in the purchasing
power of money. Forced saving can occur when an additional supply of money first
leads to an increase in product prices, while wages rise only after a certain delay.
In such a situation, goods prices grow faster than wages, resulting in a redistribution
of income in favour of entrepreneurs.

Consumers are then compelled to reduce their purchases because their real
wages decline. Since entrepreneurs generally belong to higher-income groups, their
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propensity to save is greater, and their time preference is lower, than that of hired
workers. Consequently, forced saving may accelerate the process of capital accumu-
lation (von Mises, 1998, p. 547).

Hayek, by contrast, argues that the cause of crisis is not underconsumption, as
its proponents maintain, but rather insufficient saving and excessive consumption.
In this view, overinvestment is generated by forced saving, while the subsequent
collapse occurs because consumption cannot remain at the artificially reduced
level produced by that process. The crisis could therefore have been avoided if indi-
viduals had not increased their consumption and had instead been encouraged to
save more. Under such conditions, extended production processes could have been
sustained, since the flow of money and its division between consumption and saving
would have corresponded more closely to the structure of production. The only
effective solution to cyclical fluctuations is thus the elimination of the elasticity of
bank credit and, consequently, the removal of forced saving. In other words, money
would have to be neutralised. Neutral money, however, does not imply a stable price
level. Rather, it requires a policy of rigid money supply, which may lead both to
changes in the general price level and to changes in the structure of relative prices
(Garrison, 1986).

In Austrian theory, gross market interest rates include several components that
influence their level. Lending money, credit transactions, and deferred payments
are never entirely risk-free. Debtors or guarantors may become insolvent, while
collateral and mortgages may lose value. In this sense, the creditor effectively
becomes a partner of the debtor or of the owner of the mortgaged property. Changes
in market conditions, including changes in the value of collateral, may therefore
directly affect the creditor’s position.

Capital as such does not generate interest automatically. It must be invested in an
appropriate way in order to avoid its depletion. Gross interest is earned only by those
borrowers whose activities prove successful. If they obtain net interest, it becomes
part of their income, although this income consists of more than net interest alone.
All types of loans contain an entrepreneurial element, which appears in the form of
a premium. This premium constitutes the “entrepreneurial component” of the gross
market interest rate and raises its level (von Mises, 1998, p. 549).

Another component of the gross market interest rate is the “price premium.”
It arises from the existence of deferred payments. Since loan repayments take place
in future periods, both the borrower and the lender take expected changes in the
purchasing power of money into account when concluding the contract and deter-
mining the interest rate. A borrower who expects prices to rise in the future may
be willing to accept a higher gross market interest rate than would otherwise be
the case. Conversely, a lender who anticipates an increase in prices will demand
a higher interest rate.
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The price premium can take either a positive or a negative value. In a situation
of pronounced deflation, it may offset the whole rate of originary interest and, in
extreme cases, push the gross market rate of interest below zero (von Mises, 1998,
p- 549). When credit expansion is considered, the adjustment of the net market rate
of interest to the rate of originary interest may be disrupted by the introduction
of additional fiduciary media into the loan market. Since the supply of additional
loans can be expanded only if they are offered at a lower rate, the monetary rate of
interest falls below the natural rate, provided that the price premium is assumed to
have no effect.

According to von Mises, the analysis should focus only on the case in which
banks reduce the money rate below the natural rate. In his view, if a bank acted in
the opposite way, by raising the money rate above the natural rate, it would be driven
out by competitors offering cheaper loans and would therefore disappear from the
market (von Mises, 2009, pp. 307-308).

In the economy, the assessment of whether people have a low or high time
preference is relative. In fact, the level of preference results from the orientation of
social groups towards the present, and when it is high, a clear increase in consump-
tion can be observed. People prefer immediate gratification and are therefore less
inclined to save and invest. In the long run, this translates into a lower dynamics of
capital opportunities, technological development and innovation. Societies based on
growing consumption de facto eliminate their capacity for long-term development
based on growing productivity.

Present orientation depends on how individuals perceive and evaluate the future.
Some people, such as children, may find it difficult to understand the future as
a meaningful time horizon. Others, such as elderly people, may attach less impor-
tance to future consumption because they expect that their opportunities to benefit
from it will be limited.

By contrast, individuals with relatively low time preference are more future-
-oriented. They are able to delay gratification and possess a clearer vision of future
needs and opportunities. Low time preference encourages saving and the accu-
mulation of financial capital. Savings and investment, in turn, become sources of
economic growth not only for the individual but also for society as a whole.

Since consumption cannot disappear entirely, an increase in production requires
individuals to abstain from part of their current consumption for a certain period,
that is, to save. Once sufficient savings have been accumulated, investment can
begin. During the investment process, economic actors rely on previously accumu-
lated savings. Thus, economic growth begins with low time preference and develops
through saving and investment. As a result, productivity rises, and technological
progress proceeds more rapidly.
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Low time preference is also an individual success of people (Mischel & Ebbesen,
1970). Delayed gratification is not an inherent part of every person. A person may
not be interested in anything except the present and the immediate future. He/she
needs immediate or minimal delayed gratification.

On the other hand, another person can create a constantly growing stock of
capital and durable consumer goods to ensure an ever-increasing supply of future
goods and an ever-increasing period of supply. This creates opportunities for accu-
mulating financial capital.

Many factors contribute to any form of success. Some are external, such as
upbringing, environment, culture, and chance. Others are internal and relate to indi-
vidual capacities, including risk management, social skills, determination, and intel-
ligence. If all external and internal factors are assumed to be constant and equal,
success may depend significantly on time preference. A lower time preference
strengthens future orientation, self-discipline, and the ability to postpone imme-
diate gratification. This may also foster a higher degree of creativity, which, at the
economic level, translates into more dynamic innovation.

Even individuals with high salaries, or firms with initially sound financial
positions, may become poor if they are characterised by high time preference, that
is, if they focus primarily on present consumption. Conversely, individuals from
disadvantaged backgrounds may achieve wealth if they have low time preference,
appropriate skills, and the ability to postpone current consumption in favour of
future gains (Leeds, 2022).

Time preference, therefore, contributes to differences in the level of technolog-
ical development, which in turn affects the rate of GDP growth. The larger the tech-
nological gap, the faster growth may proceed. However, as an economy approaches
the technological frontier, the techniques being transferred become increasingly
complex, while the costs of imitation rise. This slows down the process of diffusion.
The absorption of technological progress depends on absorptive capacity, which is
shaped by factors such as R&D activity, education, qualifications, the propensity
to save, institutional infrastructure, and the degree of economic openness. Another
important determinant is the ability to bear the costs of absorption and to use new
technologies effectively in the process of economic development. From the perspec-
tive of the problem under consideration, the key issue is to identify the nature
of technological change embodied in processes and products that arise from the
propensity to save.

Technological advancement depends on an economy’s ability to generate and
apply new technical solutions, which is closely linked to a more future-oriented
pattern of behaviour and, therefore, to lower time preference. Its outcomes can be
observed in the scale of implemented innovations and in changes in total factor
productivity. The innovation process covers a broad sequence of activities, beginning
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with basic research and ending with modifications in production methods, although
its course varies across sectors and types of production.

Innovation is aimed at strengthening the development potential of firms, indus-
tries and the economy as a whole. Expenditure on research and development creates
conditions for both product and process innovations. New production methods often
reduce costs and, at the same time, lead to changes in the range and structure of
goods produced. Conversely, the introduction of new products frequently requires
new machinery, equipment and organisational solutions. The technological and
information revolution has also contributed to the rise of sectors based on biotech-
nology, microprocessors and telecommunications, thereby changing the nature of
production and entrepreneurship.

Subsequent waves of innovation have transformed relations between producers
and consumers, introduced new models of business activity, reshaped quality-
-control systems and altered the organisation of work teams. One consequence of
these changes has been the gradual movement of economic activity away from tradi-
tional industry toward services.

6. Conclusions

Understanding time preferences is crucial to how capital is allocated to innova-
tion. Key determinants of time preference in capital formation to finance innovation
include: interest rates, technological progress, income, economic stability (inflation),
as well as demographic, cultural and social factors, and so forth. In addition, time
preferences in innovation funding refer to the choice of appropriate forms of funding
depending on the level of R&D expenditure and the nature of the innovation.

In contemporary Austrian economics, innovation and structural transforma-
tion are analysed through the lens of intertemporal choice and the organisation
of production over time. A central role is assigned to the tendency of individuals
to prefer earlier consumption, as well as to the structure of production composed
of successive stages, including higher-order goods and more roundabout methods
(Faber, 1986). The Austrian perspective, therefore, treats the economy as a vertically
organised temporal process, drawing on Menger’s distinction between higher- and
lower-order goods. Neoclassical theory, in contrast, usually adopts a more hori-
zontal view of economic time. Innovation-led development is thus understood not
as movement within static equilibrium, but as a process unfolding under conditions
of disequilibrium.

Currently, many economies are experiencing capital erosion caused by perma-
nent inflation and growing private and public debt. The transfer of capital towards
durable consumer goods has caused shortages in productive capital. Inflation has
affected the size of profits and their increasing taxation. These processes have
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directly limited the industrial sector and reduced the possibilities of creating tech-
nical progress.

Private productive capital has been very limited, and the funds taken over by
governments have been largely consumed or wasted. Additionally, a number of
regulations limit the scope of business activities and increase their operating costs,
further reducing available capital. Consumption, in turn, is driven by debt and does
not constitute a real reflection of product needs.

The acceleration of innovation processes should therefore result from the growth
of capital resources, both productive and human. Greater freedom in the disposal of
private resources and fewer regulatory constraints will positively influence techno-
logical change and create conditions for long-term economic development.
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ABSTRACT

Objective: Examining the relationship between the country’s ability to implement digital
technologies and its logistics performance.
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Research Design & Methods: To examine the relationship between a country’s digital
competitiveness and its logistics efficiency, Pearson’s linear correlation analysis and simple linear
regression analysis were used. The Digital Competitiveness obtained by a given country in the
IMD World Digital Competitiveness Ranking was adopted as an independent variable, and the
score obtained by a given country in the Logistics Performance Index: overall and other logistics
performance sub-indices as a dependent variable. The analysis was conducted separately on two
research samples from 2017 and 2022.

Findings: The digital competitiveness of a country has a positive impact on the overall efficiency
of logistics, as well as on its component variables, such as: the efficiency of administrative
services at borders, the quality of logistics infrastructure, the ease of planning competitively
priced shipments, the quality of logistics services, the punctuality of parcel delivery, the ability to
track and trace shipments.

Implications/Recommendations: An integrated policy for the implementation of Industry
4.0 should be developed, with a special focus on transportation and enterprise logistics.
The policy should take into account changes in society, enterprises and government. Company
managers should increase investment in the digitisation of logistics processes and take into
account the values of digitisation and logistics performance indices in strategic decisions.
Contribution: This study is innovative due to the lack of current research on relationships
between digital competitiveness and logistics performance.

Article type: original article.
Keywords: regression model, digitalisation, digital competitiveness, logistics, efficiency.
JEL Classification: M10,1.91, L98.

1. Introduction

The digitalisation of businesses associated with the Fourth Industrial Revolution,
or Industry 4.0, is taking place all over the world. However, its intensity and success
vary between individual countries. The described state of digital transformation and
its level of practical implementation in individual countries worldwide is represented
by the so-called IMD World Digital Competitiveness Ranking index (IMD World
Competitiveness Center, 2018, 2023).

Digitalisation and its practical effects affect both production and everyday life.
The questions that arise from its definition are related to the concern about the
implementation of digitalisation as part of Industry 4.0 and its impact on micro and
macro logistics. It also relates to its quality in terms of securing resources, produc-
tion itself, and product distribution. Supply chain management and the impact of
digitalisation both on the entire supply chain and on its individual elements, are also
significant. There may be, and certainly do occur, situations in which part of the
chain has successfully implemented digitalisation measures, while another part is
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still in the process of implementing digitalisation solutions. This creates bottlenecks
in the system’s flow.

Since logistics is understood as a flow management system, which is necessary
to sell products on the market (Straka, 2019), the impact of its successful digitalisa-
tion on logistics can be considered fundamental. According to Kayikci (2018), the
focus of digital transformation lies mainly on production. Therefore, terms such as
“factory of the future” or “‘smart factory” are used synonymously with this concept.
It follows then that logistics should gain a greater vision to fulfil the requirements of
Industry 4.0 as sustainably as possible. This refers both to using appropriate technol-
ogies and to enhancing vertical and horizontal integration among the supply chain
partners (Kayikci, 2018). Cichosz, Wallenburg, and Knemeyer (2020) state that the
rapid advancement of digital technologies has fundamentally changed the competi-
tive dynamics of the logistics service industry and forced logistics service providers
to digitalise. However, many logistics service providers struggle to advance their
digital transformation (Cichosz, Wallenburg & Knemeyer, 2020). Fusko, Rakyta,
and Skokan (2020) state that behind the scenes of the world’s leading industrial
and manufacturing plants, a deep digital transformation is underway. This is due
to new digital (disrupting) technologies, which allow for shortening delivery times,
increasing resource utilisation, and maximising product quality (Fusko, Rakyta
& Skokan, 2020). According to Gupta et al. (2022), logistics plays a very impor-
tant role in any organisation. It becomes especially important in light of factors
that impede the normal flow of goods through transportation systems, such as
a pandemic. The use of information technology allows reacting quickly in such
situations, so it promotes greater resilience of logistics systems to critical situations.
However, in developing countries, digitalisation poses certain challenges (Gupta
et al., 2022). Other researchers also express a similar view on the issue in their
works (Bartosek & Jurové, 2019; Schneider et al., 2021; Wang & Sarkis, 2021).

Globally, it can be stated that the interest in digitalisation, or digital services is
growing in all areas of logistics. However, from the point of view of the sustaina-
bility of effective implementation of practical digitalisation, the degree of reaching
the desired functional state must be regularly monitored and analysed. A similar
opinion is shared by Herold ef al. (2021), who state that organisation theory
researchers do not pay enough attention to the issue of digitalisation in logistics,
despite the increasing use of information technology in this area. Hence, more
and more authors are using an institutional approach in their work, recognising
digitalisation as a social construct (Herold et al., 2021). Lenort et al. state that the
perceived potentials of digitalisation in logistics can be expected to affect financial,
environmental, and social indicators, which still need to be scientifically evaluated
(Lenort et al., 2022). According to Parhi et al. (2022), sustainable Logistics 4.0,
still in the nascent stage, is attracting the favourable attention of practitioners as it
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provides an opportunity to improve sustainability aspects of the business through
digital intervention. Technology infrastructure, digital solutions, top management’s
commitment, as well as governmental norms, were found to be the top contributing
factors influencing the implementation of sustainable Logistics 4.0 (Parhi et al.,
2022). Cichosz states that Industry 4.0 technologies contribute to increasing the
value of logistics services for customers, but do not replace them (Cichosz, 2018).
Very interesting research findings are presented by Loske and Klumpp (2020), who
state that logistics is of central importance in the development of digitalisation of
the economy. This is due to the connection between the flow of information and
material throughout supply chains. The results of the model indicate that a change in
the level of digitalisation entails a loss of the efficiency level in the first stage, which
can be compensated for and even surpassed later (Loske & Klumpp, 2020).

Currently, there is no doubt that the Fourth Industrial Revolution, Industry 4.0,
and the digitalisation associated with it, also in the field of logistics, are being
successfully implemented in practice. But what has been neglected so far is the
identification of factors that influence the success of the transformation. Xu et al.
also address this issue in their work, stating that it is necessary to measure the
impact of digitalisation of logistics on the efficiency of natural resource deployment
and depletion (Xu et al.,2023). Haidi et al. state that the mediating role of customer
collaboration between digitalisation of logistics and company performance based
on corporate information processing theory must be explored, and the moderating
role of government support must be examined (Haidi et al., 2023). Buss, Oberbeck,
and Tullius found in their research that ongoing changes should not be interpreted
as technology-driven upheaval, but rather as industry-specific developments of
systemic rationalisation (Buss, Oberbeck & Tullius, 2022). In order for the next
industrial revolution, or Industry 5.0, to develop successfully, several analyses
and evaluations of the previous revolution must be carried out. Some authors are
currently working on the subject in their research work (De Andres Gonzalez et al.,
2021; Luo & Wang, 2023; Yang & Lin, 2024).

Taking into account the results of the above-mentioned research, it was consid-
ered appropriate to conduct a study aimed at examining the relationship between
the country’s ability to implement digital technologies and its logistics performance.
This relates to both general terms and individual aspects of logistics, such as the
quality of services, punctuality, or the ability to track deliveries.

2. Literature Background

Logistics Performance Index (LPI) is used in studies to assess the area of the
economy related to transportation and logistics in various countries (cf. Lo Storto
& Evangelista, 2023; Miski¢ et al., 2023; Oguz, 2023; Jonasikova & Konecny, 2024;
Juetal., 2024).
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Several important factors affect LPI. One is the quality of public management, as
shown in a study conducted by Uyar, Fernandes and Kuzey (2021) on a large sample
of 677 records, consisting of 144 countries and 5 study years. Another factor related
to a country’s policies and legal system is the level of corruption, which negatively
affects the LPI (Saldanha & DeAngelo, 2022). A study conducted by Friske, Yun
and Ozpolat (2025) on a sample of 287 observations from 2010, 2012, 2014, 2016
and 2018, from 92 countries showed a positive impact of the UK legal system, based
on precedents, and the level of economic freedom.

Macroeconomic factors also affect the value of the LPI. A study by Ababou and
Benomar (2024) found that Foreign Direct Investment (FDI) and trade (the sum of
exports and imports) in relation to Gross Domestic Product (GDP) had a significant
positive impact. Other studies have found GDP per capita and FDI to be statistically
significant macroeconomic factors (Larson, 2020; Friske, Yun & Ozpolat, 2025).

Research using the Global Competitiveness Index (GCI) plays an important
role in the study of a country’s logistics performance factors. Such research was
conducted by Kabak, Ekici, and Ulengin (2020) on panel data from 2010, 2012,
2014, 2016 from over 100 countries. Using structural modelling, they extracted
the seven most important components of the GCI index affecting LPI: quality of
business management, degree of development of financial markets, infrastructure,
efficiency of the market for goods and services, education and training, technolog-
ical readiness, and innovation. A similar study was conducted for the years between
2007 and 2017 by Kdlman and Té6th (2021) on a group of 160 countries. The factors
with the strongest direct impact on LPI were the implementation of information
and communications technology (ICT) and innovation (Kdlman & Téth, 2021).
Interesting research on the impact of GCI on LPI was also conducted by Chen and
Hasan (2023). They proved the significant impact not only of the aforementioned
GCI on LPI, but also the impact of shipping connectivity and quality of ports and
infrastructure.

A very important factor determining the size of the LPI is the level of digital-
isation of the country. Research in this area was conducted by Moldabekova et al.
(2021). They conducted correlation and regression analyses between the Digital
Economy and Society Index (DESI) and the LPI. The data covered the period from
2014 to 2018 and included 28 countries in the European Union. All correlations
(except for digital public services) between the components of both indices proved
statistically significant. Similarly, regression analysis confirmed a significantly
statistical effect of the DESI and its components (except digital public services) on
the LPI (Moldabekova et al., 2021).

Also, Mance, Vilke and Debeli¢ (2023) conducted a study on data from 11 coun-
tries for the period from 2011 to 2019 and confirmed the positive impact of infra-
structure from the ICT area on LPI and access to ICT on LPI.
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One of the more interesting studies on LPI factors was conducted by Larson
(2020). He proved the direct negative impact of corruption and the negative impact
of corruption through the indirect negative impact of gender inequality on LPI.
Cultural differences are an equally interesting factor, but are rarely seen in this
research area. A study by Kesavan and Deif (2021) found a negative impact of power
distance and uncertainty avoidance, and a positive impact of individualism and
long-term orientation. Research on the impact of LPI on other variables is equally
important, as it highlights the importance of logistics performance for a country and
its economy.

As for macroeconomic variables, first of all, there is a positive relationship
between LPI and GDP per capita (Saini & HruSeckd, 2021; Karabulut & Civelek,
2023). A positive effect of LPI on export value added (Zaninovi¢ & Bugarc¢ic,
2023) and on exports (Turna, 2024) has also been proven. Another important effect
of logistics performance in the economy is a higher density of new businesses
(new business density) and a higher number of patent applications (Friske, Yun
& Ozpolat, 2025).

In addition, a country’s higher level of LPI contributes to its competitiveness as
measured by the GCI (Kalansuriya et al., 2024).

3. Methodology

To examine the relationship between a country’s digital competitiveness and its
logistics efficiency, Pearson’s linear correlation analysis and simple linear regres-
sion analysis were used. The Digital Competitiveness (DC) score obtained by
a given country in the IMD World Digital Competitiveness Ranking was adopted
as an independent variable, and the score obtained by a given country in the Logis-
tics Performance Index: Overall (LPI) and other logistics performance sub-indices
as a dependent variable. The analysis was conducted separately on two research
samples from 2017 and 2022. As part of the study, the following hypotheses were
formulated:

1. There is a positive correlation between the DC score and the LPI.

2. There is a positive correlation between the DC score and the Customs score
(CS).

3. There is a positive correlation between the DC score and the Infrastructure
score (15).

4. There is a positive correlation between the DC score and the International
Shipments score (Ish).

5. There is a positive correlation between the DC score and the Logistics Compe-
tence and Quality score (LC&Q).

6. There is a positive correlation between the DC score and the Timeliness score
(T9).
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7. There is a positive correlation between the DC score and the Tracking and
Tracing score (T&T).

The variables were described based on digital competitiveness reports of respec-
tive countries for 2018 and 2023, prepared by the IMD World Competitiveness
Center, as well as reports on logistics performed by the World Bank. These were the
most up-to-date reports that contained both indices. It was not possible to include
data for 2018, 2019, 2020, and 2021, because the values of the Logistics Perfor-
mance Index for these years were not available.

The survey, which is the foundation for calculating the above-mentioned indices
was conducted in 2017 and 2022, respectively (Arvis et al., 2018, 2023; IMD World
Competitiveness Center, 2018, 2023). The digital competitiveness index ranges from
0 to 100 points (IMD World Competitiveness Center, 2018; 2023). The ranking eval-
uates the degree to which countries adopt and use digital technologies, as it leads
to changes in society, enterprises, and government administration. The ranking
consists of three main factors (IMD World Competitiveness Center, 2018, 2023):

— knowledge — application knowledge, which is important in the development
and implementation of new technologies,

— technology — factors influencing the development of digital technologies,

— future readiness — the level of the country’s openness to digital transformation.

Data to calculate the index came from national, international, and regional statis-
tics, as well as surveys conducted by an international panel of experts (IMD World
Competitiveness Center, 2023).

The LPI consists of six sub-indices relating to: customs procedures, quality of
infrastructure for the implementation of transport processes, price competitiveness
of shipping, competence in the provision of logistics services and the quality of
these services, ability to supervise shipments, punctuality of deliveries (Arvis et al.,
2018, 2023).

To verify the hypotheses, correlation and regression analysis were performed
between the independent variable DC score and the dependent variables corre-
sponding to LPI score and its sub-indices: Customs score, Infrastructure score,
International Shipments score, Logistics Competence and Quality score, Timeliness
score, Tracking and Tracing score.

4. Results

The research results were presented for 2017 (n = 63) and 2022 (n = 63). Table 1
shows the correlations between the score for digital competitiveness and the logis-
tics performance index and its components.

The obtained correlation results (see Table 1) are statistically significant at the
significance level of p < 0.05. They confirm the hypotheses regarding the relation-
ships between the country’s digital competitiveness and Logistics Performance
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score and its components. Then, regression analysis was performed for individual
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dependent variables.

Table 1. Pearson’s Linear Correlation Coefficient

Variables

Correlations between DC and Other Variables and p-value

2017

2022

LPI

0.83 (p-value = 0.00)

0.47 (p-value = 0.00)

CcS

0.86 (p-value = 0.00)

0.53 (p-value = 0.00)

1S

0.84 (p-value = 0.00)

0.59 (p-value = 0.00)

Ish

0.60 (p-value = 0.00)

0.39 (p-value = 0.00)

LC&Q

0.83 (p-value = 0.00)

0.53 (p-value = 0.00)

N

0.76 (p-value = 0.00)

0.42 (p-value = 0.00)

T&T

0.81 (p-value = 0.00)

0.50 (p-value = 0.00)

Source: own study based on Arvis et al. (2018, 2023), IMD World Competitiveness Center
(2018, 2023).

The results of the simple linear regression analysis describing the relationship
between the independent variable DC score and LPI score and its sub-indices are
presented in Table 2 and Table 3. The analysis was carried out in 2017 and 2022.

Table 2. Results of Regression Analysis between DC Score, LPI Score, and Its Component
Variables for the Year 2017

Statistics LPI cS 1S Ish LC&O N T&T
b 0.02 0.03 0.03 0.01 0.02 0.02 0.02
T 11.57 12.94 12.13 592 11.82 9.26 10.71
p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R? (%) 69 73 71 36 70 58 65
St. er. of est. 0.26 0.28 0.32 0.31 0.29 0.27 0.30
F 133.80 167.44 147.04 35.01 139.81 85.67 114.75

Source: own study based on Arvis et al. (2018, 2023), IMD World Competitiveness Center
(2018, 2023).

For 2017, interpretation of the estimated value of the {3, parameter allows
the conclusion that an increase in the index value for the IMD World Digital
Competitiveness Ranking by 1 point increases the LPI score value and its compo-
nent variables in the range of 0.01 to 0.03 points. The value of the #-statistic and the
corresponding level of significance confirm that the parameter 3, differs signif-
icantly from zero for all dependent variables. Based on the obtained regression
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analysis model, it can be concluded that the independent variable explains 69% of
the LPI score variance. Depending on the dependent variable, the R? value ranges
from 36% to 73%. So, it is only one case in which the R? value is below 50%.
It could be caused by specific of Ish, which depends more on macroeconomic
factors in each country than digital competitiveness. The average difference between
the actual values of all dependent variables and the values predicted by the model
was in the range of 0.26 to 0.32. The high value of the F-statistic for the models of
the relationship between DC score and LPI score (and its component variables), and
the corresponding probability level p (p < 0.001) confirm the statistical significance
of the constructed linear models (cf. Mustafy, Rahman & Siddqui, 2024).

Table 3. Results of Regression Analysis between DC Score and LPI Score and Its Component
Variables for the Year 2022

Statistics LPI cS 1S Ish LC&QO N T&T
b 0.02 0,02 0.02 0.01 0.02 0.02 0.02
T 11.42 12.93 10.88 6.98 9.96 7.38 9.84
p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R? (%) 68 73 66 44 62 47 61
St. er. of est. 0.24 0.25 0.31 0.29 0.29 0.30 0.30
F 130.35 167.28 118.41 4872 99.125 54.54 96.93

Source: own study based on Arvis et al. (2018, 2023), IMD World Competitiveness Center
(2018, 2023).

For 2022, interpretation of the estimated value of the 3, parameter allows
the conclusion that an increase in the index value for the IMD World Digital
Competitiveness Ranking by 1 point increases the LPI score value and its compo-
nent variables in the range from 0.01 to 0.02 points. The value of the #-statistic
and the corresponding level of significance confirm that the parameter 3, differs
significantly from zero for all dependent variables. Based on the obtained regression
analysis model, it can be concluded that the independent variable explains 68% of
the LPI score variance. Depending on the dependent variable, the R? value ranges
from 44% to 73%. The variance of Ish was also explained by digital competitive-
ness at a level lower than 50%, which confirms earlier explanations. However, the
variance in the punctuality of deliveries was explained by digital competitiveness
also at a level lower than 50%, which could be caused by supply chain disruptions
being an effect of the COVID-19 pandemic. The average difference between the
actual values of all dependent variables and the values predicted by the model was
in the range from 0.24 to 0.31. The high value of the F-statistic for the models of the
relationship between DC score and LPI score and its component variables, and the
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corresponding probability level p (p < 0.001) confirm the statistical significance of
the constructed linear models (cf. Mustafy, Rahman & Siddqui, 2024).

5. Conclusion

The conducted research allowed achieving the assumed goal, which was to
investigate the relationship between a country’s digital competitiveness and logistics
performance, both in general and individual aspects of logistics, which are sub-
-indices of the Logistics Performance Index.

The study confirmed the hypotheses, so it can be stated that:

1. The country’s digital competitiveness has a positive impact on logistics perfor-
mance in general, which is consistent with previous research on various digital
technologies in logistics.

2. The country’s digital competitiveness has a positive impact on the efficiency
of administrative services at borders, which is consistent with the concept of sustain-
able Logistics 4.0 (Parhi et al., 2022).

3. The country’s digital competitiveness has a positive impact on the quality of
logistics infrastructure, which also confirms the conclusions from research on the
concept of sustainable Logistics 4.0 (Parhi et al., 2022).

4. The country’s digital competitiveness has a positive impact on the ease of
planning competitively priced shipments.

5. The country’s digital competitiveness has a positive impact on the quality of
logistics services that are digitalised (Cichosz, Wallenburg & Knemeyer, 2020).

6. The country’s digital competitiveness has a positive impact on the punctuality
of parcel delivery, which is consistent with research that indicates an improvement
in the timeliness of processes thanks to digitalisation (Fusko, Rakyta & Skokan,
2020).

7. The country’s digital competitiveness has a positive impact on the ability to
track and trace shipments because logistics itself is a flow management system
(Straka, 2019). This means that the implementation of digitalisation in logistics is
fundamental.

Pearson’s linear correlation coefficients suggest a strong positive correlation
between digital competitiveness and the parameters examined. The regression
analysis performed for the analysed data showed that there is a positive relation-
ship between digital competitiveness and the growth of other variables. The best fit
of the model was obtained when comparing the DC score and the CS, which was
confirmed by the values of Pearson’s linear correlation coefficients (a strong posi-
tive correlation at » = 0.86). Based on the above, it can be concluded that this vari-
able can be taken into account as a potential predictor when modelling the studied
connections. This is because these variables are strong, and the analysis suggests
that there is a strong relationship between digital competitiveness and the country’s
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logistic efficiency. This knowledge could be useful in developing economic develop-
ment strategies and activities aimed at improving the competitiveness of a country
in the international arena.

Please note that the described relationships turned out to be statistically signifi-
cant in both analysed periods, i.e. 2017 and 2022. This was true despite significant
events such as the COVID-19 pandemic, which took place between the analysed
periods and had a significant impact on logistics, also in 2022. This indicates the
permanence of the examined relationships. However, due to the multidimensional
nature of these phenomena (some of the R? values are below 50%), further research
on the impact of digitalisation on logistics performance is required.

6. Recommendations

Among researchers of LPI determinants, Friske, Yun and Ozolpat (2025) point
out that economic policy makers can use LPI as a benchmark. Businesses, too,
should take this indicator into account when making decisions about supply chain
structure. This is especially important for companies that supply their products to
many countries around the world. Small companies, on the other hand, according to
these authors, should cooperate with companies supplying goods to countries with
high LPI (Friske, Yun & Ozolpat, 2025).

In contrast, Lo Storto and Evangelista (2023) emphasise that in addition to the
LPI, measures relating to sustainable development should be incorporated into
a country’s transportation policy. According to Azwardi, Fuadah and Syathiri
(2024), transportation policies should use environmentally friendly development
strategies based on assumptions such as environmentally friendly technologies used
in the expansion of transportation infrastructure and investment in renewable energy
sources. These authors also point to the need to invest in the digitalisation of logis-
tics through the development of specialised digital platforms, the implementation of
information and communication technologies, the Internet of Things and blockchain
technologies.

On the other hand, Chen and Hasan (2023) advocate increasing the competi-
tiveness of the port sector through greater participation of private enterprises and
better management of port infrastructure. Kesavan and Deif (2021), on the other
hand, highlight the role of human relations and communication in culturally diverse
environments when implementing international logistics processes. This is impor-
tant for both policymakers and logistics managers (Kesavan & Deif, 2021).

Taking into account the recommendations of other authors and the results of the
research contained in this article, the following recommendations can be proposed:

1. An integrated policy for the implementation of Industry 4.0 should be devel-
oped with a special focus on the area of transportation and enterprise logistics,
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which should take into account changes in society, enterprises and government
administration.

2. Investment by transportation enterprises in digital technologies should be
increased.

3. Initiatives involving cooperation between the public and private sectors for the
digitalisation of public transportation and the digitalisation of logistics processes in
enterprises should be established.

4. The LPI and IMD Digital Competitive Indices should be used in the devel-
opment of digitisation and transportation policies at the national and international
levels.

5. Strategic decisions in enterprises should be made based on data from logistics
and digitisation indices and research in this area.

Given the dynamic nature of the phenomena examined in this article, further
research is needed on the digitisation of international logistics processes. In recent
years, the stability of global supply chains has become increasingly critical, under-
scoring the importance of thoroughly investigating the role of emerging information
technologies, including Al, in enabling rapid decision-making within the logistics
sector.
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Objective: The article aims to examine the relationship between inflation and the structure of the
business sector, or how inflation affects different companies.

Research Design & Methods: The paper is mainly theoretical, but considerations presented are
illustrated by relevant empirical data.

Findings: Inflation has a heterogeneous impact on companies. Because inflation does not affect
all firms in the same way, it redistributes income and wealth among companies and affects the
structure of prices and production.

Implications/Recommendations: The presented analysis supports the arguments that money
is not neutral, even in the long run. What is important is that the new structure of prices and
production will be suboptimal, to the detriment of the proper functioning of the price mechanism
and the productivity of the economy. It strengthens arguments against expansionary monetary
policy. The findings of this study emphasise the need for further research.

Contribution: This study contributes to our understanding of the nature and consequences of
inflation and enriches the debate on the redistributive effects of inflation. It adds to the existing
literature, which focuses on the effects of inflation on households, by presenting an analysis of the
heterogeneous effects of inflation on firms.
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1. Introduction

Economists are increasingly studying the heterogeneous impact that inflation
has on economic agents. However, researchers focus on households (Ferreira et al.,
2023; Kiss & Strasser, 2024), concentrating mainly on analysing differences in
expenditure patterns and inflation across income quintiles (Brainard, 2022; Klick
& Stockburger, 2022; Corsello & Riggi, 2023; Jayashankar & Murphy, 2023). This
is a valuable strand of research, although it ignores many aspects of inflation, which
entails distributional effects through more channels than just diverse structures of
expenditures within households (Sierofi, 2017a, 2019).

In this article, I focus on the heterogeneous impact of inflation on firms, which
is not a sufficiently explored theme in the mainstream literature. There are a few
papers on this topic, but they focus on the impact of the increase in energy prices
(Guerrieri et al., 2023; Weber et al., 2024) or on the distinct response to increasing
costs by firms of different sizes and productivity (Andrés & Burriel, 2018). The only
exception I am aware of is the article by Belanova (2023), who found that the impact
of inflation on businesses is heterogeneous, because, inter alia, the ability to pass on
higher costs to customers differs among companies.

The article also contributes to the achievements of the Austrian School, which
has always focused on the non-neutrality of money, the Cantillon effect, the struc-
ture of production and the heterogeneity of capital (von Mises, 1953, 1998; Skousen,
1990; Hayek, 2008; Rothbard, 2009; Cantillon, 2010). However, even within the
Austrian literature, I have not come across a publication dealing entirely with the
impact of inflation on different types of firms, apart from rather macroeconomic
texts on the impact of credit expansion on the structure of production — this paper
tries to fill this gap.

The remainder of the article is organised as follows. Section 2 starts with the
analysis of the effects of uniform inflation. Section 3 examines the Cantillon effect
and its consequences for the firms. Section 4 focuses on the role of firms’ different
structures of expenditures and assets in the process of inflation. Section 5 is devoted
to how inflation affects the structure of companies in terms of selected parameters,
such as size, sector, etc. Section 6 concludes.
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2. Effects of Uniform Inflation on Firms

I shall begin my analysis of the impact of inflation on firms with a thought
experiment in which the new money is evenly distributed in the economys, i.e.,
all market actors receive the new money at the same time and in proportion to
their cash balances, and it leads to a proportional increase in prices. Even in such
an unrealistic case, inflation may contribute to the redistribution of income and
wealth among companies and to the changes in the structure of the business sector.

First, inflation has a different impact on the fiscal obligations of companies.
Inflation decreases the real value of lump-sum taxes (and subsidies). The firms
which pay poll or per-unit taxes (like excise taxes) will have a lower burden in real
terms than firms paying income taxes (as a percentage of income). Moreover, in
countries with progressive corporate income taxes, inflation leads to the so-called
bracket creep (Wilson, 1982). And if the limits of tax deductions are not properly
adjusted for inflation, the real burden of taxation increases.

Second, inflation reduces the real value of cash and cash equivalents. Hence,
firm which hold more cash — such as retail companies, service companies, rather
than manufacturing companies, and companies operating within the informal
economy — are hurt more strongly by inflation.! Literature on households suggests
that wealthier people hold a lower fraction of wealth in cash and its equivalents,
and that they are more able to economise on cash and hedge against inflation
(Kennickell & Starr-McCluer, 1996; Mulligan & Sala-i-Martin, 2000; Erosa
& Ventura, 2002). The same logic applies to companies, i.e., larger entities are better
equipped to protect themselves against inflation, as their wealth is less in cash in
percentage terms, and they face a lower per-unit cost of financial services and credit
purchases (Magerakis et al., 2020).

Third, inflation distorts business accounting. This is because inputs and capital
goods are normally included in the accounts at their acquisition price. In an infla-
tionary environment, the prices of products increase, so when companies sell them,
they record extra profits. However, these gains are illusory, as firms will have to
replace capital goods, inventories or inputs at higher prices as well. In other words,
the problem is that when companies do not make inflationary provisions, the capital
is consumed (von Mises, 1953, pp. 203-206; 1998, pp. 545-547; Baxter, 1955, p. 99).
The key point here is that firms are to varying degrees susceptible to the inflationary
accounting illusion. A lot will depend on the experience of owners and accountants,
but also on the nature of the business. Companies that relatively slowly turn over
their assets through sales, or firms with a greater proportion of capital equipment to
product, seem to be more sensitive to inaccurate accounting for inflation (Rothbard,
2009, pp. 989-994).

! Here and elsewhere in the paper, I make statements of this kind using a ceteris paribus clause.
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Fourth, inflation entails menu costs, which are costs that firms incur due to
changing their prices. These costs and related frequency of price changes vary
across companies (Bils & Klenow, 2004). For example, e-commerce companies
have smaller menu costs than brick-and-mortar firms, and airline prices are more
flexible than prices of postage stamps (Golosov & Lucas, 2007; Hillen & Fedos-
eeva, 2021).

Fifth, inflation depreciates currency.? The decrease in the exchange rate
will be relatively supportive for net exporters, while harmful for net importers.?
The net exporters include larger rather than smaller firms — or larger firms tend
to export a higher share of their output (Hirsch & Adar, 1974; OECD, 2013) — and
companies operating in the manufacturing sector rather than in the service sector
(Eurostat, 2024).

Sixth, even if the money supply were to increase uniformly, the structure of
demand would change. When the money supply increases, people will value each
unit of money less, but not necessarily by the same percentage by which the money
supply has increased. But even if such a scenario materialised, it would not mean
that people would spend money on all goods in their pre-inflation basket in the
same proportion. Thus, the structure of expenditures will change, which will modify
the structure of prices and production (von Mises, 1953, p. 141).

In other words, even if one assumes that the price level rises proportionately
to the increase in the money supply, the demand and prices of some goods will
relatively increase, while the demand and prices of others will relatively decrease
compared to the pre-inflation equilibrium. It means that inflation leads not only
to a higher price level, but also to a different structure of relative prices, which
supports a completely different structure of the business sector. What is important
is that this new structure emerges not in response to endogenous market factors,
but rather to exogenous increases in the money supply, which means that inflation
distorts the structure of prices and production.

Last but not least, the theory about the proportional increase of prices in response
to the rise in the money supply does not explain how this is actually happening,
i.e., how prices actually go up in response to monetary impulses (Cantillon, 2010).
In reality, companies set prices given the supply and demand conditions. Firms have
different capacities to raise prices, without significantly worsening their situation
(and, for example, without a negative effect on revenues). It means that even if there

2 Tincluded this effect in the section devoted to uniform inflation, although it should be noted
that monetary impulses are reflected relatively quickly in the foreign exchange market (von Mises,
1998, pp. 452—453; Greszta et al., 2023).

3 1 wrote “relatively,” as it can be argued that beneficial effect for net exporters is illusionary,
resulting from the inflationary distortions of accounting and consumption of capital (von Mises,
1953, pp. 205-206).
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is a uniform increase in the money supply, the prices will not rise proportionately,
because different companies will increase the prices of their products by a dissim-
ilar percentage, even in response to the same increase in costs.* Bruine de Bruin
et al. (2023) estimated a rate of cost-price pass-through in the range of 60% for
the representative firm over 20222023, but with significant heterogeneity in this
number across firms (some companies reported a pass-through greater than one).
Firms with larger pricing power — which depends partially on the changes in the
demand in response to inflation — will be in a relatively better position during infla-
tion, and the increase of input prices. Conceptually, faced with rising costs, compa-
nies can either raise the prices of their products, with unchanged profit margin,
or look for cost savings elsewhere, or increase sales, or accept a fall in profits. Firms
that have more potential for these actions — for example, larger companies that are
able to implement cost-reducing technologies — will be in a better position. Cevik,
Fan and Naik (2024) found that the heterogeneous impact of inflation on firms is
related to companies’ ability in input substitution, which seems to be greater for
firms in tradable sectors (as less labour-intensive) relative to non-tradable sectors.

3. Inflation, Cantillon Effect, and Firms

The effects listed in the previous section are important, but the major problem of
inflation is that prices do not rise in a uniform way. This means that inflation affects
the structure of prices, which leads to changes in the structure of production. This
allocation effect implies that inflation has a differential impact on the firms. I shall
now discuss the further channels through which inflation affects firms.

First, there is the Cantillon effect, which is defined as “the non-neutral effect
of money resulting from the fact that newly created money is neither evenly nor
simultaneously distributed among the population” (Sierof, 2017a, p. 639) or as
“a distribution effect resulting from uneven changes in money supply” (Sieron,
2019, p. 15). The idea is simple: Changes in money supply occur through changes in
the cash balances of certain economic agents. They — and only they — enjoy larger
cash balances at their disposal with prices still unchanged. As these entities have
more money, they will value each monetary unit less. As a result, their spending
will increase, as well as the prices of the goods purchased by them. This effect

* Please note that models often assume that companies use cost-plus (markup) pricing. However,
they do not explain how the costs, which are also prices (but of inputs) respond to inflation in the
first instance. Instead, they assume that increase in costs is the cause of inflation, which is far
from being satisfactory. After all, inflation is the rise in generally all prices, including the prices of
inputs, and the rise in the prices of inputs is also something that theory of inflation should be able
to explain. Moreover, from the economic point of view, costs are not externally given or fixed var-
iables, to which prices must adjust, but rather factors that themselves conform to prices (Rothbard,
2009, pp. 588—-600).
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implies the redistribution of income and wealth from the late recipients of newly
created money, who get the money only when prices have already increased, to
the first recipients, who have enlarged cash balances with prices unchanged yet
(Sieron, 2019).

An important question in the context of the business sector is which firms are
the early and which are the late recipients of new money. To provide an answer, it is
necessary to point out earlier that, in the contemporary monetary system, the money
supply is mostly created through the process of credit expansion (McLeay, Radia
& Thomas, 2014). The implications of this fact are as follows.

First, financial markets are among the very first recipients of new money supply.
This is because money is created when banks grant loans (or buy securities) or when
the central bank purchases securities. This effect partially explains why the share
of the financial sector of GDP has grown in virtually all developed countries over
the last few decades. For example, the share of the financial sector in the American
GDP increased from 4.9% in 1980 to 7.9% in 2007, while the stock market capi-
talisation increased from 50% to 141% GDP (Greenwood & Scharsfstein, 2012).
Thus, firms operating in this sector (or firms which have access to funding from
this sector) can relatively benefit from inflation. Another relatively winning sector
could be construction and real estate, as most loans granted by banks in modern
economies are mortgages (Sieron, 2021).

Second, banks prefer to grant loans to the most creditworthy firms first. What
is important here is that creditworthiness is a function of wealth and the value of
collateral (Balac, 2008). It has significant consequences for the allocation of capital.
The logic of credit expansion supports relatively larger companies, which have more
valuable collaterals and are more creditworthy, while some small companies may
not even have collaterals and access to bank credit at all (Nguyen & Qian, 2012).

However, firms that can offer appropriate collateral (e.g., firms that have the
right assets from the perspective of creditors) are not necessarily the most produc-
tive firms. Cecchetti and Kharroubi (2015) find that financial-sector growth dispro-
portionately benefits high-collateral/low-productivity projects, which misallocates
resources into activities whose output is easy to pledge as collateral and reduces
growth in total factor productivity. Thus, the credit expansion changes the structure
of production in a way that is not economically optimal.

Third, credit expansion lowers the interest rate, because the new money enters
the economy through the credit market (Hayek, 2008). The decrease in the interest
rate relatively supports firms that are net debtors, and firms that are operating in
sectors sensitive to the interest rate changes, or that have such assets. Durable goods
manufacturing and construction sectors are believed to be the most interest-sensitive
sectors (Willis & Cao, 2015).
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Fourth, according to the Austrian business cycle theory, credit expansion and
lowering of interest rates encourage entrepreneurs to invest in processes that
generate consumer goods in a far more distant future than consumers would like,
or in capital goods for more roundabout, longer processes of production (von Mises,
1998; Garrison, 2001; Huerta de Soto, 2006; Hayek, 2008; Rothbard, 2009). In other
words, according to the Austrian School, if the new money is injected into the
economy through the credit expansion, the profitability of investment in stages of
production farther from consumption rises, which encourages entrepreneurs to reor-
ganise their spending more into producing capital goods rather than consumption
goods. There is a relative rise in prices of the former goods and of turnover at the
stages of production more distant from consumption. When the credit expansion
halts or even slows down, these shifts in the structure of relative prices and of
production reverse. However, the process of credit expansion supports companies
operating relatively far from the consumer sector. It is, of course, not possible to
match industry-level data to the conceptual structure of production, but it seems that
most researchers would agree that mining and logging, construction, and manufac-
turing represent stages of production relatively distant from consumption (Foldvary,
2015; Schaffer, 2017).

4. Inflation and Firms' Structure of Expenditures and Assets

An increase in the money supply practically never entails uniform price inflation,
partially because of the unequal distribution of new moneyj, i.e., the Cantillon effect,
analysed above.® The changes in the structure of relative prices lead to modifications
in the structure of production and to further alterations in income distribution due to
the fact that firms have a different structure of expenditure and assets.

First, monetary inflation entails redistribution of income from firms that buy
goods and services at prices increasing faster than the prices of the goods and
services they sell, to companies that sell goods and services at prices increasing
faster than the prices of goods and services they buy, or from companies that buy
more of the goods and services whose prices increase relatively. In other words,
the structure of expenditures will be an important factor contributing to the hetero-
gonous impact of inflation on firms.® It seems that energy intensity is of particularly
great importance here. This is because the prices of energy inputs are very volatile

3> In theory, we can imagine a situation in which people who were the first to receive new
money decided in solidarity to destroy it, or that through some strange coincidence, the structure of
expenditures in the society following an increase in the money supply, together with its distribution
consequences, would be identical to the structure prior to the increase. However, in practice, we can
disregard such cases of neutrality of money (uniform price inflation) as highly unrealistic.

% However, if all prices changed at the same time in the same proportion, the structure of
expenditure would not matter.
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(Belanovd, 2023).” Indeed, the energy prices rose the most during the post-pandemic
recovery among the components of the Producer Price Index for final demand in
the US, as the Figure 1 shows. Thus, companies with higher energy intensity could
experience recent inflation more strongly.

PPI for final demand, 12-month percent change, not seasonally adjusted

— Total — Total less foods, energy, and trade services ~—— Goods
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Fig. 1. Components of US PPI for Final Demand, 12-month % Change, Not Seasonally
Adjusted

Source: U.S. Bureau of Labor Statistics (2024).

The example of French manufacturing firms in the period from Q1 2021 to Q2
2022 can be illustrative. Lafrogne-Joussier, Martin and Mejean (2023) found an
important heterogeneity among these companies’ exposure to an increase in the
prices of imported inputs and energy. For the median firm, these shocks lifted
output prices by around 0.54 and 0.37 percentage points, respectively. However, for
the one per cent most exposed companies to each of these shocks, the numbers
were 7.1 and 6.7 percentage points, respectively. The most affected industries were
chemicals, metals, paper, and textiles (Lafrogne-Joussier, Martin & Mejean, 2023).

The labour-intensity will be also of great importance, as labour costs are one
of the largest parts of the total business costs (Paycor, 2022). However, during the
post-pandemic inflation, the increase in prices of services in the euro area has been
stronger in services sectors that are less-labour intensive and more intensive in
non-labour inputs (Lane, 2022).

7 Also the extent to which long-term contracts are used relative to spot markets will be impor-
tant for the impact of inflation on firms.
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Second, monetary inflation entails the redistribution of wealth from compa-
nies whose assets increase more slowly in price as a result of inflation to those
whose assets rise more rapidly in price. In other words, not only the structure of
expenditures, but also the structure of assets is important. The crucial fact here is
that the larger firms typically have smaller holdings of cash and greater holdings of
inflation-resistant assets than smaller companies.

The structure of assets can actually be generalised into the composition of the
balance sheet. After all, an important channel of redistribution is from creditors to
debtors. Some prices cannot be quickly adjusted because they are fixed. Because
inflation reduces the real value of nominal liabilities, creditors, that is, debt-holders,
suffer from inflation for the benefit of debtors (Fisher, 1933). Small companies rely
more on internal funds (Berger & Udell, 1998; World Bank, 2019), while larger
firms have a higher proportion of debt (Upneja, Hyunjoon & Singh, 2000; Chat-
terjee & Eyigungor, 2023).

5. Inflation and Types of Companies

Now that we know the different redistributive mechanisms of inflation in the
business sector, we can analyse how inflation affects various firms, in terms of size,
sector, or the nature of the goods offered.

First, inflation affects companies of different sizes differently. It seems that
inflation is relatively harmful for smaller companies. For example, in a survey of
1,000 businesses around the UK in June 2023, it turned out that 77% of the total
businesses and 84% of micro-businesses (companies with less than 10 employees)
reported that the rising inflation rates in the country have had a negative impact on
their businesses (Amphunan, 2023).

This is because smaller firms are less indebted and have fewer long-term
contracts for inputs. They have weaker access to bank credit and fewer assets that
could serve as an inflation hedge or collateral. They have lower profit margins and
are generally less able to protect themselves against inflation. Small companies
are concentrated in the service sector (Exploring Business, 2016), which seems
to benefit less from credit expansion and inflation (compared to, for example, the
construction sector).?

Second, inflation affects companies in various sectors differently. Firms
producing capital goods (or extracting natural resources) seem to relatively benefit
from credit expansion as they operate in stages of production farther from consump-
tion. Financial and construction sectors also seem to relatively benefit as early

8 On the other hand, smaller and less productive companies have stronger cost pass-through
than larger and more productive firms, whose initial response of output prices is smaller, and it takes
longer for them to fully adjust to the cost shock (Andrés & Burriel, 2018).
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recipients of new money. The fact that the value of the US main stock market index
and house price index rose much more than CPI during the post-pandemic recovery
is illustrated in the Figure 2. The financial and construction sectors can also benefit
because certain financial assets and real estate are considered to be good inflation
hedges or good assets in low-interest rates environment. The construction sector is
also sensitive to the lowering of the interest rates.

When it comes to firms operating in services and goods sectors, the former have
lower energy intensity (Ritchie, Rosado & Roser, 2023), so they will suffer less
in inflation episodes during which energy prices substantially rise.” They are also
smaller companies within the services sector, so the heterogeneous impact of infla-
tion on firms in terms of size will affect different sectors accordingly.

On the other hand, it seems that productivity improvements in services are
harder to achieve than in goods-producing industries, which means that a firm oper-
ating in the latter sector could have more room to absorb cost increases (Baumol,
1967). Indeed, the price decreases are more prevalent in the goods sector, as Figures
3 and 4 show (for the US and the euro area, respectively). However, these charts
also present that the price of goods increased much higher than the price of services
in the aftermath of the pandemic, as there was a shift in the structure of consumer
spending from services to goods due to the health restrictions and social-distancing
measures (Gros, 2020).

There is also a question of the impact of inflation on firms with more and
less market power. It seems that firms operating in competitive markets have
less room to increase prices in response to rising costs. In one survey, about 70%
of companies reported that competition limited their potential to adjust prices
(Godl-Hanisch & Menkhoff, 2023). Thus, cost pass-through may be larger within
concentrated markets (Brauning, Fillat & Joaquim, 2022). However, companies
with market power may also try to gain market share over their competitors by
not (fully) adjusting product prices in a period of rising costs (Amiti, Itskhoki
& Konings, 2019).

Third, when it comes to the nature of goods, inflation makes the production of
cheaper goods of lower quality more profitable. Firms can substitute the expen-
sive inputs with cheaper ones or shrink the size or volume of the product instead
of increasing the nominal price (Sieron, 2017b). Moreover, the price elasticity of
demand for luxury goods is higher than for necessities, so the demand should shift
into basic goods. On the other hand, production of high-margin goods is more
resilient to inflation, and production of luxury goods seems to yield higher margins.
Also, strong brands and companies selling products to relatively richer consumers
seem to have more room for price increases.

9 The services sector seems to have higher labour intensity, so companies operating within this
sector should suffer more in inflation episodes during which wages substantially rise.
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Fig. 3. Components of US PPI for Final Demand, 12-month % Change, Not Seasonally
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According to some research, the post-pandemic inflation was accompanied by
“cheapflation,” i.e., “a faster rise in prices of cheaper goods relative to prices of more
expensive varieties of the same good” (Cavallo & Kryvtsov, 2024, p. 1). Cavallo and
Kryvtsov (2024) mention a few mechanisms that could explain this phenomenon,
including the increase in relative demand for cheaper products as substitutes or the
quicker cost pass-through to consumer prices due to lower profit margins of such
products. It might also be the consequence of the absolute increase in some costs
— when we add the same number to the lower and higher prices, the relative price
of the cheaper good increases, making it relatively less attractive. In any case, if the
prices of cheaper products increase faster than their more expensive counterparts,
there is a price compression, which seems to be detrimental to producers of rela-
tively cheaper goods purchased by relatively poor households.

6. Conclusions

In this article, I have offered an analysis of the heterogeneous effects of infla-
tion on firms. I demonstrated that even uniform monetary inflation entails income
and wealth redistribution and affects the structure of the business sector, because
companies differ in terms of their cash holdings, fiscal obligations, menu costs,
inflationary adjustments of financial statements, or sensitivity to the depreciation of
the exchange rate.

In reality, however, the new money supply never enters the economy evenly, and
prices do not change in a uniform way. This means that monetary inflation always
entails redistribution of income and wealth (the Cantillon effect). Generally, such
redistribution goes from companies whose incomes rise more slowly as a result of
inflation (i.e., creditors, late recipients of new money) to firms whose incomes rise
more rapidly (i.e., debtors, early recipients of newly created money). The former
businesses include also those who observe prices of their assets and offered goods
rising more slowly, while the prices of purchased goods increase faster. Meanwhile,
the latter companies include those who observe prices of their assets and offered
goods at rising prices, while the prices of purchased goods increase more slowly.

As the new money enters the economy through the process of credit expansion,
there will be also redistribution of income and wealth from firms that operate in
stages of production closer to consumption, insensitive to interest rates, and without
access to credit to those with such an access to companies that in stages of produc-
tion farther from consumption, sensitive to interest rates, and with high creditwor-
thiness.

It seems that inflationary redistribution of income and wealth occurs from
smaller to larger companies. This is because the former firms are less credit-worthy,
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operate in the services sector and stages of production closer to consumption, and
generally have less ability to protect themselves against inflation than larger firms.

The presented analysis supports the arguments that money is not neutral, even in
the long run.!” This is because inflation does not affect all firms in the same way,
which means that it affects the structure of prices and production. What is important
is that the new structure of production and allocation of capital will be suboptimal
— it would emerge with inflation, which adds noise to the signals conveyed by the
price mechanism — to the detriment of the productivity of the economy (Hayek,
1948; Lucas, 1972; Friedman, 1977, Adam, Alexandrov & Weber, 2024).

This paper contributes to our understanding of the nature and consequences of
inflation also in other ways. It shows that inflation is not simply a matter of the
relation between aggregate demand and capacity utilisation, but that it can occur
together with under-utilisation of resources. This is because the increase in the
money supply has inflationary effects even if some of the resources are not fully
used. What is important here is that inflation always distorts the structure of relative
prices and production and has a heterogeneous impact on the business sector, which
means that inflation and structural problems can occur together.

The article enriches the debate on the redistributive effects of inflation. The liter-
ature focuses on the redistribution of income and wealth between households,
but inflation also affects the income and wealth of companies. It is an important
phenomenon on its own, especially for the economics of inflation, as well as
for the economics of firms and inequality between them (Loecker, Obermeier
& van Reenen, 2024). However, it can also increase our understanding of inequality
between households, because divergence in business performance can contribute
to wage inequality and because firms are ultimately owned by households (OECD,
2021). What is important is that inflation leads to the structure of production and
income (and wealth) that is not justified fully by real or market factors — it means
that some incomes will be of an inflationary nature rather than earned — but that
is partially distorted by monetary factors. It weakens the signalling, coordinating,
allocative, and rewarding functions of the price mechanism, and it creates winners
and losers in an arbitrary, random way.!!

10 The long-run is commonly defined as the period when the economy has already achieved
the equilibrium after the monetary impulse, while the short run as temporary period when the real
sphere has been disrupted and not yet returned to the equilibrium (Fisher, 1922). The article does not
deny the equilibrium trend in the economy, but it strengthens the argument that, after the monetary
disturbance, the economy will not return to its original equilibrium (or equilibrium path) with only
nominal variables changed.

' What is more, if firms make some irreversible investments that are profitable during infla-
tion, they could be more willing to support inflationary policies, making inflation more persistent.
See: Acemoglu, Johnson and Robinson (2001) who make such an argument but about institutional
persistence.
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What are the policy implications of this article? I believe that the redistributive
impact of inflation on the structure of the business sector strengthens arguments
against expansionary monetary policy, which could unintentionally lead to income
and wealth redistribution between firms, and to changes in the structure of produc-
tion, despite the lack of legitimacy of central banks to redistribute income and
wealth among society, and to allocate capital. It is worth mentioning here that
if inflation hits smaller firms harder, it can lead to higher market concentration,
which is often associated with reduced competition and higher prices for consumers
(Aznar, 2024).

The article is by no means exhaustive, and its findings emphasise the need for
further research. Empirical studies showing the behaviour of prices and profits indi-
cators in different companies during inflation, as well as papers investigating the
process of price formation, would be particularly fruitful.
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ABSTRACT

Objective: The article focuses on the presentation and comparison of two Chinese crafts —
shoemaking and tailoring from the point of view of the service sector market.

Research Design & Methods: The paper presents an analysis of documents indexed in the
Web of Science and Scopus databases and not indexed — published on the Internet in Chinese,
including materials based on interviews with Chinese craftsmen and industry reports.

Findings: The development trajectory of shoemaker services remains uncertain, but their
evolution is closely tied to stages in the footwear industry. Chinese tailoring has grown by targeting
international markets, leveraging e-commerce, emphasising cultural heritage, and focusing on
prestigious clientele, thereby fostering the creation of Chinese brands. Sustainable practices in
the craft emphasise environmental responsibility and preserving cultural heritage to ensure its
promotion and continuation.

Implications/Recommendations: The shift toward service-oriented, quality- and brand-focused
activities implies that stakeholders should support skill development, digitalisation, and branding
while balancing commercialisation with the preservation of cultural heritage and environmental
responsibility.
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Contribution: Due to the inconsiderable representation of the chosen topic in scientific databases,
the article aims to fill the research gap and contribute to the promotion and sustainability of
craftsmanship.

Article type: original article.

Keywords: Chinese craft, service sector, development of crafts, sustainable development,
economic culture.
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1. Introduction

Among the three sectors of the national economy: agriculture, industry and
services, the second was treated for many years as a priority in the People’s Republic
of China (PRC). The average growth rate of services in this country from 1952 to
1978 was significantly lower than that of industry and construction. During this
period, it was the lowest in the years 1958—1962 (-=0.7%), and at the highest in the
period of 1963-1965 (15.5%) (Cieslik, 2017). After the introduction of reforms and
China’s opening up to the world, the economic growth model introduced focused
on exports, which was supported primarily by the manufacturing sector, but with
weak employment growth. Over time, the decision to change from capital-intensive
to labour-intensive production and focus on service activities was made. The more
intensive development of the Chinese service sector was coupled with China’s
involvement in the World Trade Organization (WTO). In 2001, the PRC committed
to the WTO to open up its services sector (Saxena & Sharma, 2017). In 2007, the
third sector of the economy accounted for 39.1% of the net material product (PWN,
2024), and in 2015, the share of the service sector had already exceeded 50% of
China’s gross domestic product (GDP) (Ministerstwo Rozwoju, 2020). The intro-
duced change in the structure of national income towards increasing the share of
domestic consumption and the service sector is treated as a Chinese strategic goal
(Halizak, 2015/2016). This priority aims to make China independent of exports from
highly developed countries. The development of services took into account various
socio-demographic changes, emphasising the need to offer benefits for the elderly
and the society becoming richer — a population which is interested in tourism, public
and financial services (Sulmicka, 2015). The services were also unavailable to
foreign investors for a number of years. This took place, due to the applicable legis-
lation and state monopoly in such areas as: telecommunications, railways, finance,
health care and education (Ostrowska, 2015). In 2017, China exported and imported
services worth about USD 700bn (Ministerstwo Rozwoju, 2020). After the period
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related to the COVID-19 pandemic, higher economic growth was driven mainly by
the service sector (CEO, 2023).

The contribution of crafts in individual sectors is very difficult to assess.
Craftsmanship is defined as a non-agricultural economic activity. In addition, as
the earliest form of manufacturing activity related to specialised production aimed
at sales and carried out from start to finish by one person, with no environmental
and social nuisance typical of industrial activity (Kalinski, 2024). Due to this, it is
combined with the industrial sector and employs almost 18% of China’s work-
force (Kowalczyk, 2023), while generating about 1/3 of the input from this sector.
However, craftsmanship is not only an activity related to industry. It is also closely
related to the area of service activity related to meeting people’s needs — gener-
ating a “‘useful material product” (Ilnicki, 2009). Therefore, it is a socially useful
activity aimed at generating profit and related to the repair of household appliances,
alteration or modification of existing products and specialist services. According
to Pewifiski (2019), the industrialisation of production processes and services has
caused craftsmanship to be “in retreat.” Despite this, some craft professions, such as
shoemakers and barbers, are currently experiencing a renaissance (Pewifiski, 2019).
Representatives of specialist services include shoemakers and tailors, who deal with
crafts which the literature on the subject does not devote too much attention to.

Due to the existing gap devoted to Chinese shoemakers and tailors, this article
aims to extend this literature with information related to the market of both crafts
within the context of their development. The above is aimed at specifying the direc-
tion of development of Chinese crafts in the context of contemporary economic
and cultural challenges. The texts of Chinese journalists were analysed based on
interviews with Chinese craftsmen in the service sector and industry reports.

2. Literature Review

As part of the WoS and Scopus databases, only 13 texts on Chinese shoemaking
and two texts on Chinese tailors can be found. No publications were found in both
databases with the entries “Chinese shoemaker” and “Chinese tailoring.” These
texts appeared in print during the years 1993-2022 (“Chinese shoemakers™) and
2007-2022 (“Chinese tailors”). They represent different subject areas, whereas only
one text is assigned to the economic sciences.

Out of three texts thematically related to economic sciences, two concern shoe-
making and one tailoring. The first of them, by Dai and Li (2010), focuses on the
reasons for the low level of development of small footwear enterprises. The second
text, written by Liang (2007), presents an analysis of the history (including three
phases of migration) and experiences of the Chinese community in Calcutta, among
which representatives of the shoemaking industry can be mentioned (Liang, 2007).
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The last of the texts by Lee (2023) shows two different ways of integration with the
local population of Hong Kong tailors who emigrated from Shanghai and Guang-
zhou after World War II. Figure 1 presents the cloud of words that most often appear
in the titles and abstracts of indexed materials.
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Fig. 1. Clouds of Words Appearing in the Texts
Source: own study.

Texts not indexed in these databases focus primarily on craft-related issues,
which are mainly devoted to tailoring and include the Chinese fashion history.
In 1980, the first Chinese fashion magazine Shi Zhuang was founded, the purpose
of which, in addition to showing trends, was also to educate people on how to adapt
fashionable clothes (Xu & Ge, 2016). In the book by Finnane (2008), information
that hand sewing has long been the basis of Chinese tailoring, both in domestic
and commercial contexts, can be found. To this day, some craftsmen still sew by
hand, e.g., gipao/cheongsam — a traditional Chinese garment for women (Finnane,
2008). A tailor-made gipao requires 24 measurements, at least some hand-made
and the use of a special pressing technique that gives a three-dimensional form.
So it is not just a “cutting and sewing process” but a process of creating a work of
Chinese art (Yang, 2007). Due to the above, a gipao has a high price. However, they
are worn in China mainly during traditional weddings, as part of the uniforms in
restaurants and hotels, and by more affluent people, including celebrities (Huang,
2011). Therefore, nowadays gipao are becoming more popular among foreigners
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than among the Chinese (Von Pezold, 2019). By contrast, dress changes in China,
as in politics, progressed at a rate of two steps forward and one step back (Finnane,
2008). The second theme is related to the Chinese diaspora, built by craftsmen (also
tailors) who immigrated from China (Itchikawa, 2000).

The third strand of issues concerns the latest trends, focuses on innovation and
sustainable development, and is associated with reducing the amount of waste.
Despite China’s long tradition of tailoring services, over the past 20 years, altering
and modifying clothes has become less and less popular in the PRC. Currently,
there is a renewed trend combined with the Internet and digital technology — the
creation of websites such as “eTailor,” providing door-to-door services, and taking
into account the limits of generated waste (CNTAC, 2020). Also in the design area,
the direction of thoughtful, sustainable design and combining it with craftsmanship
related to high-quality materials is chosen (Lindgren, 2013).

In the context of shoemaking, information can be found mainly relating to indus-
trial production and trends in footwear production. In 2004, China was responsible
for the production of almost 58% of the world’s footwear, from among others,
the provinces of Guangdong, Fujian and Zhejiang (Clothier, 2005). An analysis
of the international competitiveness of the Chinese footwear industry shows the
changes taking place within this manufacturing sector, mainly due to the economic
crisis, the revaluation of the renminbi (RMB — the official currency of the People’s
Republic of China), and the rising prices of raw materials and labour. In 2009,
China had four main shoe bases in Guangzhou, Wenzhou, Quanzhou and Chengdu
employing more than 4 million workers and connecting 30 thousand shoe manu-
facturers. This included the production of rubber, canvas, leather, and plastic shoes.
In 2005, China exported 6.9bn pairs (export value was then USD 18.4bn). In 2006
— 7.6bn pairs (USD 21m), in 2007 — 8.17bn pairs (USD 24.14bn), and in 2008 —
8.53bn pairs (export volume USD 29.66bn). Changes noted included an increase
in the prices of rubber, used as the sole material, and bovine, sheep and pigskin
leather. The number of people employed in the footwear and hat industry was then
estimated at a total of about 2 million people. Chinese footwear was also directed
to the domestic market, which in 2008 absorbed 2.5bn pairs. The number of enter-
prises in the industry was described as large. Within the Chinese footwear industry,
the strategy of low-price competition was implemented (Li, 2009). In contrast, in the
luxury footwear industry, it is very important to apply innovation in craftsmanship
and to use digital tools to attract both new and loyal customers (Wimmer, 2020).
However, the key to balancing tradition and innovation is, for crafts in general,
to make many small changes instead of a few big ones (Shafi et al., 2022).
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3. Methodology

The study focuses on the analysis of materials by Chinese journalists available
on the Internet. Two main research objectives were set:

ROI: Determining whether Chinese shoemaking and tailoring can be defined as
developing crafts.

RO2: An indication of the elements showing the activities aimed at sustainable
development in the area of these crafts.

Stage 1 Stage 2 Stage 3
* Positive selection » Negative selection * Content analysis
* Google Search by Google LLC e —n;=-135 e n =45

*ng= 180
en,=173

*—n,=-143 *n,=30

Fig. 2. Research Process
Source: own study.

The first stage of the research process took place in July 2023 using the Google
search engine. It focused on finding texts that Google identified as the most rele-
vant for Chinese shoemaking/Chinese shoemaker and Chinese tailoring/Chinese
tailor. As part of Google’s algorithms, the results of texts identified as similar were
omitted. As a consequence, 180 results for shoemaking (n,) and 173 materials for
tailoring (n,) were identified. The next stage focused on negative selection, the rejec-
tion of texts that did not concern the subject under study, with 278 materials being
rejected this way. They concerned the following issues: films dedicated to children,
stories unrelated to crafts, photo essays of workshops, advertisements, articles on
equipment, texts about non-Chinese crafts, sewing tools, analyses of global indus-
tries, and inactive websites. As part of the texts which qualified for the study, the
content of 75 materials was analysed. Figure 2 shows the research process, which
resulted in the analysis of 45 materials on Chinese shoemakers (S) and 30 materials
on Chinese tailors (7).

4. Results and Discussion

4.1. Shoemakers

The publications devoted to the industrial production of footwear began in
2003, however, the text devoted to shoemaking was published in 2016. Within all
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the analysed texts, only four were directly related to the craft, and the names of
craftsmen appeared in their content — Y. J. Zhou and Y. Wang. Two articles were
related to the Chinese-American-Malaysian shoemaker and designer of women’s
shoes, J. Choo. The next two texts are devoted to the former skater of the Chinese
national team, who, due to injuries, retrained and started the production of ice
skates. He established Changchun Bainingdun Sports Equipment Co., Ltd., which
supplies its products to Chinese Olympic athletes. These texts did not focus on
economic activity, but only presented the profiles of craftsmen recognised in the
media. Other materials were devoted to the Chinese footwear industry, so they
contained information on the area of economic sciences and allowed to outline the
situation and background of professionally active shoemakers.

The earliest texts (from 2003-2007) focus on emphasising the implementation
of the cost-leader strategy and the lack of a brand strategy oriented towards the
European market, as well as the importance of focusing on design, and research
and development (Xie & Wan, 2005), and thus, the transition from “made in China”
to “created in China.” Within the labour-intensive footwear industry, production
capacity is migrating to regions/countries with low labour costs. This shows the
following direction: Italy, Spain — Japan, Taiwan, South Korea (1980s) — China
(1990s), Vietnam, India, and Pakistan. Between 1985 and 1995, the Chinese
footwear industry experienced rapid development and, consequently, an increase
in Chinese exports. In 2006, China was the main footwear hub, producing 60%
of the world’s footwear — 6bn pairs a year, with 20 thousand stores of Chinese
leather enterprises and 1.6 million employees. The combined factories created
leather, rubber, canvas and plastic shoes, which were 85% low and medium class.
The greatest purchasing power for footwear products was shown by the inhabit-
ants of Beijing, Shanghai and cities of the south-eastern coast. Four main bases
of the shoe industry were established. The base in Guangdong (Guangzhou and
Dongwan) produced shoes for the middle and high classes. The Zhejiang (Wenzhou
and Tazhou) base mainly produced low- and middle-class shoes. In the western base
(Chongqing and Chengdu) — women’s shoes were made, while in the Fujian base
(Quanzhou and Jinjiang), sports shoes were made (Lidn shang wang, 2006). This
period is also associated with observations related to the need to introduce changes
— preparation of a new global image strategy.

The second thematic thread concerns the dissatisfaction of Chinese producers
of leather footwear related to the introduction of anti-dumping measures in the
European Union. The texts indicate the possibility of looking for markets other
than the EU or filing lawsuits with the European Court of Justice. In 2006,
Chinese products accounted for around 35% of the EU leather footwear market.
The average price of Chinese leather shoes was EUR 8 per pair. After the introduc-
tion of anti-dumping duties, the price of imported shoes should have increased by



124 Katarzyna Mazur-Wtodarczyk

more than 1 euro. Anti-dumping measures will affect employment opportunities
for 70 thousand Chinese workers (Cheng, 2006), including shoemakers. The EU
has undertaken to test nine footwear companies in China in the context of the
European Commission’s anti-dumping investigation of footwear products origi-
nating in China (Ouméng jiang..., 2005), while Aokang Group on the Chinese side
filed an anti-dumping lawsuit (The Central People’s Government of the People’s
Republic of China, 2006).

The years 2008-2011 are associated with the publication of texts devoted to
the crisis in the footwear industry related to the closing of over a thousand shoe
companies per year, and looking for a solution, a way out of the crisis. They empha-
sised the hitherto contribution of the footwear industry to the income obtained from
exports and the expected difficulties in the next few years (Hébéi 3554 xiéye, 2010).
In 2010, the annual production of shoes in China amounted to 13bn pairs, and the
labour cost was USD 1.3-1.5 per hour (Nénfang ribao, 2011).

In the following years (2013-2015), there was a further migration of produc-
tion capacity, this time to Africa (among others, to Ethiopia). This was associated
with further attempts to return to the world market as a footwear powerhouse.
The impediments included: the development of emerging economies, rising labour
prices, scarcity of labour resources, rising prices of raw materials and land resources,
appreciation of the RMB, and international trade barriers. The articles contained
further analyses of the market situation and development plans for the promotion
of the footwear industry, which were described. Other solutions for a company with
a high innovative capacity and strong standardisation were also indicated, taking the
direction of modernisation and industrial transformation. In Dongguan, an interna-
tional base for processing high-end footwear was established, similarly in Heshan,
for men’s shoes, and in Chaozhou and Jieyang, which is a base for processing and
exporting craft shoes. The new suggestions included: those related to directing
production to the increasingly absorptive domestic market and the development of
marketing channels.

Since 2016, texts by Chinese journalists have been presenting the effects of
earlier plans, e.g., focus on the brand, the global environment and the production
of high-end footwear. This coverage by the media has improved the competitiveness
of the Chinese footwear industry and pointed to the need for further technological
transformation and implementation of smart production.

In 2019, 13.5bn pairs of shoes were produced in China (Zhi xié zaixian, 2021).
In 2020, the footwear industry in China entered a new phase, and the footwear that
was produced was defined as more valuable (China Trade Remedies Information,
2020). In 2021, there were over 4 thousand footwear manufacturing companies
(Zhi yan zixun, 2022) and gradually, the benefits of the industrial cluster effect
began to be felt — namely, shoe bases. The total profit of the Chinese footwear
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industry was RMB 37.5tn (Sohu, 2023). The annual consumption of shoes in the
home market was 1.7 pairs per person. Forecasts, however, indicate an increasing
trend towards 3—4 pairs per person (Zhonghuéd wing, 2021). Moreover, the Chinese
shoe and clothing industry became increasingly aware of the importance of crafts-
manship.

As well as following established trends, craftsmen, as W. K. Cai emphasises,
have focused on the importance of following new trends, such as creating footwear
for younger customers adorned with, among others, the image of Hello Kitty and
Angry Birds (Kuweit Times, 2018).

The texts created in the last of the analysed periods (2022-2023) emphasise,
among others, the continued need to invest in scientific and technological innova-
tions (mainly regarding equipment for the production of footwear). The Dongguan
base has been called the “factory of the world” with 1,150 footwear companies
located there (with a production of over 600m pairs per year and a workplace
for 2 million production workers) (Shi, 2022). Wenzhou, on the other hand, has
been hailed as the “Chinese capital of footwear,” which has focused on building
a national brand by obtaining the highest honour in footwear. Chengdu, on the
other hand, has been associated with shoemaker’s workshops located on Jiangxi
Street for over a century, and currently produces 100 million pairs of leather
shoes a year (production value over RMB 7bn). The Jinjiang footwear industry
continues to focus on the production of sports shoes, bringing together over 3,000
footwear companies and employing over 500 thousand employees (WWTQ, 2021).
The major listed companies in the footwear industry include Aokang International,
Anta Sports, Li Ning, and Red Dragonfly (Zhou, 2022). The production of shoes
for foreign markets involves the production of shoes in larger sizes (including
women’s shoes above number 40). However, the leading companies are moving
their production to Vietnam (Wang, 2022). The decline in exports is also under-
lined (China Council for the Promotion of International Trade, Zhejiang Provin-
cial Committee, 2022). This takes place due to trade frictions between China
and the US and the increasing minimum wage in the cities (2001 — RMB 380;
2022 — RMB 2,300) (Chen, 2022; Lidnhé zdobao, 2022). The 14th Five-year Plan
for 2021-2025 (national governmental programme) specifies long-term goals for
2035 and takes into account the transformation and modernisation of traditional
industries, high-quality products and an emphasis on environmental protection and
emission reduction (Zhonggud xié dou, 2023).

An interesting topic was also the topic of the footwear industry entering the “era
of culture” following the “era of quantity” — quantitative expansion and the “era of
quality” associated with the intensive management improvement of quality. Product
competition has been replaced by brand competition whose “soul is culture.”
The above is also related to the publication of the Dictionary of Chinese Footwear
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Culture (Zhonggué xié wing, 2023) and the organisation of International Shoe
Culture Week in Wenzhou.

4.2. Tailors

Texts devoted to Chinese tailoring were published between 2005 and 2023. Most
of the materials contain the personal details of well-known tailors in the media,
including: Mr. Lin, a Hong Kong-based tailor specialising in tailoring suits and
emphasising that Chinese craftsmanship rivals that of Italian suit shops; X. D. Shao
and H. R. Wang, educated outside the PRC by Italian tailors; C. J. Zhou, a tailor
from Zhejiang province, president of Shanghai Meters/Bonwe Co., Ltd., high-
lighting his transformation from “Chinese tailor” to “world tailor” (Zhou, 2010);
H. L. Di, a tailor in the city of Yinchuan in the autonomous region Ningxia; T. J. Jin
and Q. Ye, representatives of the “old” and “new” generation of Shanghai tailors
(Teng, 2017); T. Wang, a tailor and designer with international experience, creator
of the Taoray Wang brand; Y. M. Quan, a Chinese-Korean dressmaker from the
province of Heiogjiang, working in London at Welsh & Jefferies, creating, among
others, custom school uniforms, military uniforms for the British royal family, and
high-end bespoke clothing for China; J. P. Bi, the winner of the Italian tailoring
competition Forbici D’ORO Italian “Golden Scissors” Tailor Grand Prix, a tailor
from Shaanxi Province, and owner of a personalisation workshop — making tailor-
-made suits in Chengdu; G. Y. Yi, a craftsman offering professional tailoring services
in Shanghai’s exclusive shopping malls; S. Y. Zhang, one of the first Chinese tailors
who immigrated from Ningbo to Japan; Y. Zhang, the founder of the Sancun Sheng-
jing brand; H. Y. Song, a tailor from Ningbo, who runs a workshop in Shanghai,
producing, among others, Chinese tunics, suits and jackets, gipaos and coats.

Some texts show the development of tailoring in China since the Qing dynasty
(1644-1912). At that time, many Western traders flocked to China, some of whom
were involved in the production of clothing. They employed Chinese tailors whom
they trained in advanced Western tailoring techniques. Chinese tailors, over
time, were divided into two cliques: “origin” — ben bang and “red clique” tailors
— hongbang caifeng. The first group consisted of traditional craftsmen, creating
in the Chinese style for native customers. The second group provided services to
foreigners, then associated with red hair. In 1949, the word “tailor” was used more
often than the word “designer.” Earlier consumer demands focused mainly on the
functionality of clothing, and professional tailoring services were used, among
others, in the context of weddings and funerals, and tailors provided primarily
services aimed at the imperial court. The first generation of tailor-fashion designers
was formed in the city of immigrants — Shanghai, which attracted tailors from
Ningbo, Yangzhou and Suzhou (Teng, 2017). Shanghai’s fashion industry marked
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an important step in China’s industrialisation, where modern fashion is a mix of
Chinese and foreign styles, as well as the ability to be both distinctive and repeat-
able (Bras6-Broggi, 2015). Until the 1980s, most Chinese relied on local tailors.
Hongbang suit shops and boutiques have become important intermediaries in intro-
ducing Chinese clothing into the international fashion system. They are divided
according to the price of the products and services offered, location and consumer
groups, distinguishing wealthy businessmen and the working-economic class, as
well as domestic and foreign clients (Liu, 2008).

Hongbang tailors came mainly from Ningbo, which in the late 1990s obtained
the title “hometown of Chinese clothes.” Other well-known tailor cities with this
title include Qianjiang, where it was decided to develop clusters of the textile and
clothing industry, thus associating 200 companies in this industry (Gongye yong shi
wang, 2023).

Along with the enrichment of the Chinese moderate wealth class (middle class),
the preferences of the recipients of this craft have changed — a group of stylish
customers interested in the created brands has developed. Well-known Chinese
fashion brands include: Shanghai Tang, Ochirly, Meters/Bonwe, Bosideng,
Septwolves, Gujin, Zhou Shande, Mystyle, and Li-Ning. Changes in the prefer-
ences of the demand side include a greater focus on the consumption of sportswear
intended for running, cycling, yoga, golfing and horseback riding. The boundaries
between professional and recreational sports and fashion-related sports has started
to blur, constituting the direction for the tailoring industry, however, this aspect is
associated with the need to invest in the field of research and development.

The path of development of Chinese tailoring is associated with opportunities
and emerging threats. The opportunities are related to the development of marketing
tools and employing slogan specialists. An example is the company C. J. Zhou,
which bet on the slogan “Confidence is strength” in 1995, and in 2001 on the slogan
“Do not follow the usual path” (Zhou, 2010). As well as the creation of the Meters/
Bonwe name, in which the character’s beauty, uniqueness, country and prestige
appear. In addition, with the development of the e-commerce platform Banggou.com
(Lu, 2021), all of which are just a few examples of the development of marketing in
Chinese footwear. The topic of prestige and marketing is also related to the strategy
of G.'Y. Yi, who moved his factory initially to office buildings and then to exclusive
shopping centres in order to make convenient and professional tailoring services,
heritage and tailoring ingenuity available to more consumers.

The tailors emphasise the importance of craftsmen opening up to the world,
gaining international experience and broader publicity for Chinese craftsmanship.
For example, the masters of Beijing tailoring from the Yaxiu market in Sanlitun
provided services in hotels where the American Dream Team 8 players stayed, thus
showing the world Chinese craftsmanship (Tan, 2008). Other examples involve
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building an international career, such as dressmaker-designer T. Wang, founder
of Taoray Wang brand and Y. Zhang, described as a tailor-designer disseminating
intangible cultural heritage in the national style by using Chinese stories as the
core of their designs and disseminating Chinese aesthetics by creating fashionable
postures and silhouettes.

The concerns of craftsmen, the heroes of the analysed texts, are related to the
dark side of modernisation that could engulf traditional handicrafts. It is observed
that the declining demand for tailoring services appears in opinions such as: “It’s not
like before. Fewer and fewer people come to tailors to order clothes.” The reforms
introduced in China, which were conducive to an opening up to the world and the
development of a market economy, contributed to the development of the clothing
industry, where cost leadership strategies forced some tailors to retrain or work in
clothing factories. As part of this trend, the problem of handicraft inheritance was
shown in times when few young people want to learn this craft because they prefer
to become factory workers doing simple and relatively repetitive work. Learning
the highly skilled craft of hand-making gipao can be a lifelong learning experience.
Qipao-making is about preserving elements of the intangible cultural heritage of
China, where the value of tailoring is measured by the cultivation of culture.

5. Conclusions

Nowadays, craftsmanship has been transformed in terms of technology into
a service sector of small and medium-sized industries (Noworol, Bondyra & Dzieka-
nowska, 2021). In particular, the topic of the industry is visible in the search results
for topics devoted to shoemaking and in the concerns of tailors about their prospects
and the future of traditional Chinese crafts.

The article enriches the literature with information related to the Chinese shoe-
making and tailoring market, however, based on the conducted research, it is impos-
sible to determine the path of development of the market of services offered by
shoemakers. However, it is possible to indicate the previous stages within the foot-
wear industry, with which these craftsmen are strongly associated. These include:
the implementation of the cost leader strategy; migration of production capacity to
countries with relatively low labour costs; focus on the export of footwear; creating
a database of the footwear industry; developing a global image strategy; increase
in labour costs in China, followed by migration of production capacity to countries
with relatively low labour costs (outside China); choosing a strategy focused on
quality and branding; technological transformation; concentration on the domestic
market; emphasis on environmental protection, including emission reduction.

As part of the topic of Chinese tailoring, the services provided by craftsmen
were accompanied by: directing their services to foreigners; gaining international
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experience; discovering the power of marketing; using e-commerce platforms;
focusing on “prestigious” services, and using the elements of cultural heritage.

The last of these components is directly related to Chinese culture — the carriers
of traditions and customs, with the rich heritage of previous generations of Chinese
tailors. On the one hand, these activities are undertaken to develop the business and
generate profit, but on the other hand, they contribute to the preservation of this
legacy and the promotion of Chinese crafts.

Based on the analysis of the selected articles by Chinese journalists, Chinese
tailoring can be defined as a craft developing towards services addressed to prestig-
ious clients, including the creation of Chinese brands. On the other hand, activities
aimed at the sustainable development of crafts include: strengthening environmental
responsibility in industrial production and the use of elements of cultural heritage
for the purpose of its preservation and further promotion.

One of the significant limitations of this article is the subjective choice of
keywords. For this reason, it is advisable to conduct research in the future, by using
synonyms of the words “shoemaker” and “craftsman,” such as, e.g., ben bang or
red clique/hongbang. Another limitation is focusing on one Google search engine,
whose matching algorithms may differ from those used by Chinese search engines,
and can significantly expand the researched area.
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ABSTRACT

Objective: This study investigates the impact of diversity and inclusion (D&I) value signalling in
job advertisements on employer attractiveness, focusing on Generation Z job seekers’ responses
to explicit D&I messaging.

Research Design & Methods: A survey was conducted with Generation Z participants in
Poland. Respondents were presented with two job advertisements for an HR specialist position,
differing only in their emphasis on D&I values. Responses were analysed using descriptive
statistics, correlation analysis, and regression to determine the influence of D&I signalling on job
attractiveness.
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Findings: Results indicated that the majority of respondents preferred the advertisement with
D&l signalling, showing a significant relationship between positive perceptions of D&I values and
employer attractiveness. Regression analysis revealed that D&I initiatives and company culture
were significant factors in job attractiveness for respondents choosing the D&I advertisement,
while those selecting the non-D&I advertisement prioritised traditional elements like work-life
balance.

Implications/Recommendations: Organisations aiming to attract talent should consider
incorporating clear D&I signals in their recruitment materials. Emphasising inclusivity not
only appeals to job seekers valuing D&I but also enhances organisational image as a supportive
employer. Furthermore, aligning D&I messaging with internal policies and practices can
strengthen long-term employer attractiveness.

Contribution: This study adds to the understanding of how D&I value signalling influences
employer attractiveness, particularly for Generation Z. It underscores the growing importance
of person-organisation fit in recruitment strategies and provides insights for organisations to
effectively target a values-driven generation through strategic communication of inclusivity.

Article type: original article.
Keywords: diversity, inclusion, signalling, job advertisements, employer attractiveness.
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1. Introduction

The importance of diversity in contemporary organisations is constantly
growing, as organisations across the globe have come to realise the significant
benefits of a diverse workforce (Hunt et al., 2023). Diversity has been recognised as
a key resource in enabling organisations to achieve a high-performing work culture
that empowers all members to contribute to their fullest potential (Cox, 2001).

Diversity in the workplace encompasses not just differences in race, gender,
and cultural background, but also differences in age, experience, and perspec-
tives. As the global workforce becomes increasingly interconnected, organisations
that embrace diversity and inclusion are better positioned to innovate and meet
the diverse needs of their customer base (Shen et al., 2009). Several studies have
suggested a positive relationship between diversity and the individuals’ perception
of the organisation (Brammer, Millington & Pavelin, 2009). Furthermore, diver-
sity and inclusion are perceived as desired values not only by the organisation but
also by employees and potential employees, who are attracted to organisations that
promote diversity and inclusion (Iseke & Pull, 2019). Consequently, Schépers et al.
(2021) argued that organisational diversity increases organisational attractiveness.
What is significant is the fact that the positive perception of inclusive workplaces
extends beyond the targeted beneficiary groups (e.g., women, the elderly, disabled)
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to the general workforce (Dauth ef al., 2023; Satzger & Vogel, 2023). Employees
generally appreciate inclusive environments, which leads to favourable evaluations
and referrals for their employers (Satzger & Vogel, 2023). Diversity and inclusion
significantly influence employer attractiveness, particularly for job seekers who
value organisational justice and equitable treatment (Iseke & Pull, 2019).

One way of reaching potential employees with the information that an organisa-
tion values diversity and inclusion is through the organisation’s recruiting process
and especially through job advertisements (Wofford & Smith, 2022). They are
an important communication tool that can be used to convey an organisation’s
commitment to certain values, and they can signal the organisational culture (Story,
Castanheira & Hartig, 2016). The shift in recruitment practices and job candidates’
preferences has led to a predominantly online hiring process, driving the search
for increasingly innovative methods to attract and recruit employees (Sidorkiewicz
& Tokarz-Kocik, 2017; Branowska, 2021). An analysis of job advertisements in
Poland reveals that discriminatory language still occasionally appears (Kedziora,
Smiszek & Zima, 2009; Kamifska, 2015), highlighting the importance of exam-
ining how an organisation’s commitment to diversity and inclusion in job adver-
tisements influences job candidates’ perception of the employer. This is especially
important, since research has shown that there is a positive relationship between
employer branding and a streamlined recruitment process, suggesting that a well-
-regarded employer brand positively influences candidates’ intentions to apply
for a job and that this relationship is strongest among the youngest job applicants
(Mikotajczyk-Szewczyk & Waligora, 2019).

Given that, the following article aims to explore the extent to which potential
employees consider an organisation’s commitment to diversity and inclusion in
job advertisements when deciding whether to apply, and how this influences their
perception of the organisation as an employer. For this purpose the concept of diver-
sity value signalling (DVS) has been used, which has been defined as “the use of
inclusive language and terms in public organisational communication such as job
advertisements, press releases, media advertisements, diversity statements, mission
statements (mission, vision, and values), and the like which reflect a strategic
intention to value diversity and inclusion across the organisational stakeholders”
(Cole, Haun & Silvera, 2022, p. 2). We believe that, through the use of DVS, job
seekers assess their fit with the organisation and the organisational values, and
based on that, they decide whether to apply for a position in the organisation or not.
For this purpose, we conducted a survey, using a dedicated job advertisement, and
we asked respondents to indicate which job advertisement was more attractive to
them: the one which promotes diversity and inclusion or the one including a more
homogeneous (thus non-diversity) content.
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2. Literature Review

Job seekers often have limited insight into what the job they apply for will actu-
ally be like. Due to that, they rely on signals provided in job advertisements to form
their expectations about the possible job experience (Drewery, Pretti & Church,
2022). The signalling theory originates in economics and was first used to analyse
how job applicants convey their skills to potential employers via the language used
in job applications (Spence, 1973). Since then, it has also been used to explain organ-
isational behaviour and how organisations signal their values to potential employees
(Stiglitz, 2000). When assessing opportunities and the way their identities will be
affirmed within organisations, job seekers use signals — available information,
including job advertisements (Schmidt, Chapman & Jones, 2015). Job seekers
interpret these signals to form perceptions about the organisation and its culture
(Van Hoye et al., 2013). They analyse job advertisements and interpret information
cues about what it might be like to work in a certain organisation (Sievert, Vogel
& Feeney, 2022).

Signalling theory has been used to analyse how corporate social responsibility
(CSR) influences talent management, particularly in attracting potential employees
(Story, Castanheira & Hartig, 2016). Research has shown that through an active
promotion of CSR practices, sending positive signals to job seekers about organi-
sational values and commitment to social and environmental issues, organisations
can enhance their attractiveness as an employer (Story, Castanheira & Hartig, 2016).
CSR practices signal that an organisation is reputable, more attractive and a desir-
able place to work (Story, Castanheira & Hartig, 2016).

Signalling theory has also been used to analyse signals of (in)equalities and
power in internship advertisements (Wofford & Smith, 2022). Using signalling
theory, Wofford and Smith (2022) found that certain linguistic elements, like
pronouns, can convey gendered or racialised power dynamics within the organi-
sation. In their study, Wofford and Smith (2022) established that although many
advertisements acknowledge diversity values, they do so using vague cues rather
than acknowledging specific actions or the commitment to diversity and inclusion.
Cole, Haun and Silvera (2022) found that organisations using DVS tend to perform
better in terms of organisational performance, attracting a diverse workforce and
customer experience compared to those, who do not utilise DVS. Diversity and
inclusion signalling can rely on instrumental and symbolic signals. White et al.
(2019) argue that job seekers rely on those signals when they form judgements about
the organisation’s value systems. They interpret, i.e. symbolic diversity signals, as
the personnel displayed on the organisation’s website to determine their chances
to get hired (White et al., 2019). Cole, Haun and Silvera (2022) analysed actual
job advertisements and assessed the inclusion of DSV language using words like
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“diversity,” “diverse,” “inclusion” and “equity.” On the other hand, White et al.
(2019) also analysed visual cues as signals promoting diversity. They focused,
however, on websites of organisations.

Given that the following hypothesis was developed:

HI: The likelihood that job seekers are going to apply for a position increases
if job advertisements include signals and/or statements regarding diversity and
inclusion.

Studies have also shown that job seekers are more likely to apply for jobs that
signal a high- quality experience (Drewery, Pretti & Church, 2022). Because of the
importance of aligning organisational values with those of potential employees, job
advertisements should clearly communicate those work details, to attract individ-
uals who share those values and are inspired by the organisation (Ganesan, Antony
& George, 2018). Research conducted by Ganesan, Antony and George (2018) has
shown, that the key dimensions of job advertisements, that influence job seekers
application intentions include the job and work characteristics, the aesthetics appeal
of the advertisement, employee testimonials and images of current employees,
corporate image statements, organisational culture statements, especially when they
help to understand the work environment and values and finally human resource
offerings.

Given that, the following hypothesis has been developed:

H2: Job seekers who choose advertisements with diversity and inclusion signals
will exhibit different preferences regarding job attractiveness elements — such as
compensation and benefits packages, career growth and advancement opportunities,
company culture and values, work-life balance, alignment of job responsibilities
with their skills and interests, and the importance of diversity and inclusion initi-
atives — compared to those who choose job offers without diversity and inclusion
signals.

Aligning organisational values with job seekers’ preferences is crucial, empha-
sising the importance of perceived person-organisation fit — the alignment of a job
seeker’s skills, values, and goals with those of the organisation (Drewery, Pretti
& Church, 2022). This concept suggests individuals are drawn to organisations that
reflect their values, culture, and personality (Kristof, 1996; Kristof-Brown, Reeves
& Follmer, 2013). Job advertisements play a vital role by signalling values, influ-
encing perceptions of fit and belonging, especially for minority groups (Wofford
& Smith, 2022). Communicating organisational culture and values effectively
helps candidates assess their fit (Deeter-Schmelz et al., 2020). Schneider’s (1987)
ASA model shows applicants self-select based on perceived value alignment, with
evidence linking organisational image to engagement intentions (Gatewood, Gowan
& Lautenschlager, 1993; Ryan et al., 2000). Aligning values aids in attracting,
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hiring, and retaining well-fitting candidates (Kristof-Brown, Reeves & Follmer,
2013) and drives organisational appeal (Herold & Roedenbeck, 2025).

Given that, we developed the following hypothesis:

H3: Job seekers are more inclined to apply for positions which include diversity-
-related signals in their job advertisements if they believe diversity and inclusion
programmes are significant.

The literature emphasises the importance of showcasing diversity to enhance
attractiveness to a broad range of potential employees (White ez al., 2019). Scholars
have found strong evidence linking inclusive workplace policies and employer
attractiveness (Satzger & Vogel, 2023). Satzger and Vogel (2023) found that
employees who rated their organisations highly on inclusiveness were more likely to
recommend their workplace to others, indicating that inclusivity enhances employer
attractiveness. Therefore in order to verify this and test the developed hypothesis
a survey-based study was conducted.

3. Methodology

To test the developed hypotheses, we decided to conduct a survey among poten-
tial job seekers. We limited our study to the representatives of Generation Z, which
following the literature (Ng et al., 2021) we defined as born after 1997. However,
we acknowledge that there are differences in defining time frames for individual
generations (e.g., Koztowski, 2024; Michatkiewicz, 2024; Zarczyﬁska—Dobiesz,
Janiak-Rejno & Chomatowska, 2024). Research on determinants of employer attrac-
tiveness for Generation Z is crucial as this cohort enters the workforce with distinct
preferences. Studies show that different generations have different values, which
influence their preferences and expectations in the workplace (Rézanska-Binczyk,
2022). Furthermore, studies indicate that Gen Z values workplace flexibility, work-
-life balance, and meaningful tasks (Hofer et al., 2024). Previous research has also
shown that Gen Z values CSR in their employer choice (Maj & Kasperek, 2020).
Scholars have also found that Gen Z prioritises growth and learning opportunities
more than millennials (Kunal, Philip & Pooja, 2022). Given that, we believe that the
focus on Gen Z is justified and helps fill the gap in the generational perspective on
employer attractiveness.

For the purpose of the research artificial intelligence (AI) tools on a Bing.com
website were used to generate visuals for two advertisements for a position of an
HR specialist. Ads’ visuals and wording differed in terms of diversity and inclu-
sion emphasis: Figure 1 presents the ad that promotes diversity and inclusion, while
Figure 2 has a more homogeneous content. These two different recruitment adver-
tisements were presented to the participants, followed by an online questionnaire.
Both the survey and the ad that formed an integral part of it (Fig. 1 and Fig. 2) were
designed in English.
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Using Al for creating job advertisements pursued several goals. Firstly, it allowed
for ads to be accurate and relatively comparable to real-world hiring advertisements,
avoiding diversity and inclusion overstatement. The goal of the survey alternatives
was to have subtle rather than overt differences in inclusion and diversity descrip-
tion. Secondly, the AI tool and the prompts used ensured that the two adverts
were as similar as possible, notwithstanding variations in inclusive content. Lastly,
Al-generated visuals created a modern and innovative survey look, making it more
appealing for the target audience to participate in.
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Primary data was collected from May to June 2024, using online surveys posted
through social media platforms Facebook and LinkedIn, as the most popular plat-
forms for job search in Poland according to the latest industry research (Marszycki,
2023). The survey targeted young adults from Generation Z, individuals born after
1997, residing in Poland and other countries. It was conducted in Poland in 2024
and gathered 79 responses. Table 1 provides information about the demographic
structure of the sample.
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Table 1. Structure of the Sample

. . . . Number of Share
Metric Categories Metric Variables Respondents of Respondents
(%)
Gender male 21 26.6
female 56 709
other 2 2.5
Education primary 34 43
higher 43 54
vocational 2 3
Place of residence up to 50,000 inhabitants 35 44
50,001 to 100,000 inhabitants 5 6
100,001 to 500,000 inhabitants 10 13
over 500,000 inhabitants 29 37
Country of origin Poland 72 91
Belarus 2 3
Belgium 1 1
Germany 1 1
India 1 1
Ukraine 2 3

Source: own study.

Gender, place of residence, and country of origin were treated as control varia-
bles, and statistical analysis revealed no statistically significant influence of these
variables on the results.

4. Results

The analysis of the respondents’ answers showed that 66% of them preferred the
hiring ad message that clearly communicated diversity and inclusion (D&I) charac-
teristics of the organisation and the offered job. We also compared the respondents’
answers who chose offer 1 and offer 2 about the likelihood of them choosing the
advertisement based on the D&I statements in their descriptions. Those preferring
offer 1 scored on average 3.75, while those preferring offer 2 scored 3.33. As both
distributions were identified as non-normal via the Shapiro-Wilk test, we used the
non-parametric Mann-Whitney U test (Nunan, Birks & Malhotra, 2020) to confirm
that there is a significant difference between the two groups (those who chose
job 1 vs. those who chose job 2) regarding their likelihood to apply for jobs that
include D&I statements (see Table 2).
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Table 2. The Difference between the Likelihood to Apply for a Job with a D&I Emphasis
in the Message across Two Groups

Job Mean Shapiro- Shapiro- Mann- Mann-
Advertisement | . ' SD P Wilk Whitney | -Whitney
. Likelihood -Wilk W ..
Choice p-value U Statistics p-value
Offer 1 375 0.926 0.845 0.0282 6,241.0 0.0
Offer 2 3.33 092 0.893 0.0460 N/A N/A

Notes: N/A — not applicable.

Source: own study.

The above findings therefore support hypothesis H1, stating that Gen Z individ-
uals are more likely to apply for a job when diversity and inclusion are emphasised
in the job advertisement.

To verify hypotheses H2 and H3, we analysed the answers to the following
question:

Choose to what extent you agree with the following statements for offer 1 (for
offer 2). Please rate the following aspects on a scale of I to 5, where 1 is “not
important” and 5 is “very important”:

— compensation and benefits package,

— career growth and advancement opportunities,

— company culture and values,

— work-life balance,

— job responsibilities and role alignment with skills and interests,

— the importance of diversity and inclusion initiatives.

Based on the obtained results, we analysed descriptive statistics (Table 3),
ran a non-parametric ANOVA correlation analysis with Kruskal-Wallis test
(Table 4), and conducted regression analysis (Tables 5 and 6) (Nunan, Birks
& Malhotra, 2020).

The descriptive statistics for offer 1 (which includes D&I signalling) and offer 2
(which does not), provided in Table 3, show that for most elements there is no signif-
icant difference in the levels of importance across respondents. However, a notice-
able difference exists between the two groups for two EVP elements — D&I initi-
atives and career growth. Respondents rated the “value of diversity and inclusion
initiatives” higher for offer 1 (mean = 3.43, median = 4) than for offer 2 (mean =
= 3.03, median = 3), suggesting that those who chose the D&I-signalling ad (offer 1)
tend to prioritise D&I more highly than those who chose offer 2.

The Kruskal-Wallis test results provide additional evidence regarding differences
in job attractiveness elements for offer 1. The results in Table 4 present the outcomes
of Kruskal-Wallis tests, where the independent variable is the respondents’ pref-
erence towards the job offers (offer 1 and offer 2) and the dependent variable is
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the candidates’ preferences for specific EVP elements. Significant differences were
observed for career growth and advancement opportunities (p = 0.007) and profes-
sional responsibilities and role matching to skills (p = 0.041), suggesting that these
elements may play a role in assessing job attractiveness for the respondents, who
preferred offer 1. For offer 2, the Kruskal-Wallis test did not identify any statisti-
cally significant differences.

Table 3. Descriptive Statistics for Candidates’ Preferences towards EVP Elements for Two Offers

Category N |Missing| Mean |Median| SD Mini- | Maxi-
mum | mum

Offer 1 (compensation and benefits 79 2,907 3.85 4 1.21 1 5
package)
Offer 1 (career growth and advancement | 79 2,907 3.86 4 1.14 1 5
opportunities)
Offer 1 (company culture and values) 79 | 2,907 3.69 4 12 1
Offer 1 (work-life balance) 79 | 2907 | 3.96 4 1.18 1
Offer 1 (professional responsibilities 79 2,907 3.85 4 1.25 1
and role matching to skills)
Offer 1 (the value of diversity 79 | 2,907 | 343 4 1.34 1 5
and inclusion initiatives)
Offer 2 (compensation and benefits 79 2,907 3.86 4 1.12 1 5
package)
Offer 2 (career development 79 | 2,907 342 4 1.24 1 5
and promotion opportunities)
Offer 2 (company culture and values) 79 | 2,907 3.48 4 1.12 1
Offer 2 (work-life balance) 79 2,907 3.96 4 1.18 1
Offer 2 (professional responsibilities 79 2,907 3.66 4 1.2 1
and role matching to skills)
Offer 2 (the value of diversity 79 | 2,907 | 3.03 3 1.24 1 5
and inclusion initiatives)

Notes: Numbers in bold denote the EVP element directly related to the experimental manipulation,
namely the presence or absence of D&I signalling in the job offer.

Source: own study.

Table 4. Correlation Analysis of Candidates’ Preferences towards EVP Elements for Two Offers

Category x? df P
Offer 1 (compensation and benefits package) 1.51 1 0.219
Offer 1 (career growth and advancement opportunities) 7.317 1 0.007
Offer 1 (company culture and values) 1.685 1 0.194
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Table 4 cnt’d
Category x> df P

Offer 1 (work-life balance) 3.267 1 0.071
Offer 1 (professional responsibilities and role matching to skills) 4.17 1 0.041
Offer 1 (the value of diversity and inclusion initiatives) 0.812 1 0.368
Offer 2 (compensation and benefits package) 0.0004656 1 0.983
Offer 2 (career development and promotion opportunities) 2.5293 1 0.112
Offer 2 (company culture and values) 0.2174 1 0.641
Offer 2 (work-life balance) 3.1356 1 0.077
Offer 2 (professional responsibilities and role matching to skills) 1.2064 1 0.272
Offer 2 (the value of diversity and inclusion initiatives) 0.0386 1 0.844

Source: own elaboration.

Tables 5 and 6 present results for the regression analysis, conducted to check
hypotheses H2 and H3. The regression analysis for offer 1 with a clear D&I signal-
ling (Table 5) indicates that the model shows a statistically significant baseline
preference for offer 1 (intercept estimate = 1.6661, SE = 0.617, t = 2.701, p = 0.009).
While the intercept reflects the overall attractiveness of offer 1 when other factors
are controlled, given that D&I initiatives are a defining characteristic of this offer,
it is reasonable to infer that they contribute to its appeal. Additionally, company
culture and values (estimate = 0.5229, p < 0.001) play a significant role in respond-
ents’ job attractiveness evaluation.

Table 5. Linear Regression for Offer 1

Model R R?
1 0.494 0.244
Predictor Estimate SE t P

Intercept 1.6861 0.617 2701 0.009
Which job advertisement did you ultimately choose -0.0753 | 0.283 -0.266 0.791
to apply for? (Chosen job offer: 1 = offer 2, 0 = offer 1)

Offer 1 (compensation and benefits package) -0.202 0.198 -1.116 0.27
Offer 1 (career growth and advancement opportunities) | 0.1486 0.181 0.821 0414
Offer 1 (company culture and values) —0.5229 | 0.139 -3.765 0.001
Offer 1 (work-life balance) -0.0491 | 0.208 -0.236 0.814
Offer 1 (professional responsibilities and role matching | 0.0712 0.171 0.418 0.677
to skills)

Source: own elaboration.



146 Katarzyna Podrézna, Olga Voropai, Jolanta Maj

For offer 2 (see Table 6), the last of the two elements also turned out to have
a significant effect (estimate = 0.5615, SE = 0.109, r = 5.175, p < 0.001) together with
the work-life balance (estimate = 0.5965, SE = 0.143, t = 4.181, p < 0.001).

Table 6. Linear Regression for Offer 2

Model R R?
1 0.764 0.584
Predictor Estimate SE t p

Intercept 0.2466 0.375 0.658 0.513
Which job advertisement did you ultimately choose —-0.1088 | 0.209 -0.521 0.604
to apply for? (Chosen job offer: 1 = offer 2, 0 = offer 1)

Offer 2 (compensation and benefits package) -0.3234 | 0.124 | -2.599 0.011
Offer 2 (career growth and advancement opportunities) | —0.094 | 0.125 —-0.753 0.454
Offer 2 (company culture and values) 0.5615 0.105 5.365 0.001
Offer 2 (work-life balance) 0.5965 0.143 4.181 0.001
Offer 2 (professional responsibilities and role matching | 0.0955 0.118 0.812 042
to skills)

Source: own elaboration.

Therefore, the results support the hypothesis H2 that job seekers who choose
ads with clear communication of D&I will have different preferences compared
to those choosing ads without clear D&I signalling. However, both groups tend to
value company culture and values.

Moreover, regression analysis revealed no significant effect of the D&I initiatives
on applicants’ decision to apply for offer 2 (estimate = 0.2466, SE = 0.375, t = 0.658,
p =0.513). Hence, together with the corresponding data for offer 1, described above,
we can accept hypothesis H3 and conclude that job seekers are more inclined to
apply for the position which includes D&I signals if they believe in the importance
of diversity initiatives.

5. Discussion

The presented research reveals that Generation Z job seekers are particularly
drawn to job advertisements that signal diversity and inclusion, aligning with Maj
and Kasperek’s (2020) findings that this generation values CSR when selecting
employers. This study supports and builds on Satzger and Vogel’s (2023) research,
emphasising the need to target diversity, equity, and inclusion (DEI) initiatives
toward both millennials and Gen Z. Brammer, Millington and Pavelin (2009) also
found a positive link between organisational diversity and individuals’ perceptions
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of the organisation. Furthermore, Iseke and Pull (2019) highlighted that employers
visibly committed to inclusive practices attract both current employees and job
candidates. Schépers et al. (2021) argued that promoting diversity enhances
employer attractiveness, and Ng, Schweitzer and Lyons (2010) noted that millennials
advocate for DEI policies. This study confirms that Gen Z responds strongly to
DEIl-focused job advertisements, underscoring the importance of these values in
shaping employer attractiveness and influencing job-seeking behaviour.

The findings indicate that job seekers drawn to ads emphasising diversity
and inclusion differ in preferences from those choosing ads without explicit D&I
messaging, though both value company culture and values. This highlights the
importance of signalling organisational culture, supporting Pacelli, Shi and Zou
(2022), who found that emphasising corporate culture, especially after movements
like Black Lives Matter, attracts more applicants. They argue that organisations
should effectively communicate cultural values in job advertisements to appeal to
job seekers.

The findings presented in this paper are also in line with the study conducted
by Mauger (2024) and Hicklenton et al. (2021), who found that personal values
also influence job preferences, with individuals seeking organisations that align
with their values. As stated by Ng and Burke (2005) the person-organisation fit
is of importance also when job seekers consider if the value they put into diver-
sity or representing a minority group fits the organisations’ actions in this area.
The findings of the presented study indicate that job seekers are more inclined
to apply for positions that include clear diversity and inclusion signals when
they personally value diversity initiative, thus actively looking to maximise the
person-organisation fit.

The presented findings have important practical implications. Firstly, the find-
ings show that organisations should put greater emphasis on diversity management
and inclusion practices to attract and retain talents. Investing in inclusivity can serve
as a strategic lever for organisations to improve their attractiveness, helping them
to effectively compete for talent. To enhance the diversity and inclusion signalling,
organisations should reinforce the signals in job advertisements and beyond, devel-
oping a coherent communication strategy. According to the Diversity Barometer
survey (Forum Odpowiedzialnego Biznesu, 2021) in Poland, the recruitment area
demonstrated the worst results among the diversity management actions. Although
present in the job offerings of some of the diversity leaders in Poland (e.g., using
foreign languages for the job offering page by Biedronka, avoiding wording that
discourages applicants over 50 years by Accenture) (Forum Odpowiedzialnego
Biznesu, 2024), diversity and inclusion signalling is still limited. Organisations
could ensure that diversity and inclusion signalling is present also on their web page,
in their internal communications and actions or for example by obtaining relevant
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certifications and rewards, that could demonstrate their commitment to D&I and
enhance their message. Also, in light of the presented findings, it becomes clear
that organisations should develop internal and external branding strategies that will
communicate their commitment to inclusion and diversity. As suggested by Satzger
and Vogel (2023), clear signals of inclusiveness can help in creating an image of
the organisation as a caring employer that values equal treatment. It is also of
importance to align diversity signals and statements with organisational actions,
as misalignments between the signals and actual actions lead to a negative percep-
tion of employer attractiveness (Windscheid et al., 2016). Organisations could also
develop proactive communication strategies, which could include sharing success
stories, diversity metrics or initiatives they undertook, to foster an inclusive work
environment (Dauth ez al., 2023).

The conducted research is not free from limitations. First and foremost, we
recognise that the very limited and not representative sample resulted from the
constrained time frame allocated for data collection, which does not allow for
generalisability. Sample limitations related to the disproportionate representation
of individuals without higher education and unclear relevance of the respondents’
education to the HR field suggests uncertainty about the alignment with HR qual-
ifications which could influence their responses. Moreover, a high share of small
town residents (44%) could have shaped their preferences and perspectives due
to the differences in socio-economic and labour market conditions compared to
large urban areas. These limitations highlight the importance of interpreting results
with caution. Also, the fact that we used Al-developed job advertisements limited
the possibility to look for diversity and inclusion signalling in other places. As job
seekers will probably not rely only on the job advertisement but also look at the
organisation’s side for further information, an additional source confirming diver-
sity and inclusion signalling was left out.

Future research should therefore not only be conducted on a representative
sample, but it could also include a longitudinal study, which could show the effec-
tiveness of diversity initiatives over time, thus going beyond mere diversity and
inclusion signalling in job advertisements. Future research could also compare
the effectiveness of diversity and inclusion signalling across different cultures
and generations. In further research, we plan to analyse actual job advertisements
from popular platforms to examine how they emphasise values such as diversity
and inclusivity, which would address the limitations of using artificially generated
ads and provide more practical insights. Also, a study which would differentiate
between internal and external diversity and inclusion practices and their influ-
ence on employer attractiveness should be undertaken. This could provide deeper
insights into how a holistic diversity and inclusion-based employer attractiveness
can be developed. Also, a broader focus on talent management, including talent
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management strategies, employee retention and employee engagement could provide
a more comprehensive understanding of how diversity and inclusion influence the
overall employee experience.

6. Conclusion

Young job seekers show an increasing interest in and place increasing impor-
tance on diversity and inclusion in their professional lives and choices. For example,
the “woke” movement and changing political landscape demonstrate how younger
generations are more open-minded and value diverse perspectives more than their
predecessors. As the latest generation to enter the workforce, they are known to
be the “most technically literate, educated and ethnically diverse generation in
history” (Shaw & Fairhurst, 2008, p. 367). This has important implications for
organisations seeking to attract, retain, and develop this talent pool, especially
in times of the war for talent. The conducted research showed that emphasising
diversity and inclusion in job advertisements can attract young job seekers, showing
the importance of diversity and inclusion signalling. Because job seekers look
for the optimal person-organisation fit, information on the organisation’s values,
culture and commitment towards diversity and inclusion can be a key differentiator.
The presented research showed that job seekers are going to apply for a job offer
with a higher likelihood if the communication of this offer uses clear and concise
D&I signalling. Furthermore, if they choose advertisements including D&I signal-
ling, they will probably have different preferences regarding what constitutes job
attractiveness. The data suggest that applicants drawn to D&I-signalling ads value
cultural and D&I-related factors more, while those opting for non-D&I-signalling
ads may focus more on traditional benefits like compensation. The conducted
research also showed that applicants who believe in the significance of the D&I
initiatives tend to prefer positions that explicitly signal D&I for those who prior-
itise these values. However, due to the exploratory nature of the presented study,
the issue of diversity and inclusion signalling on employer attractiveness requires
further research.
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ABSTRACT

Objective: According to the most recent available Eurostat data from 2018, Poles’ satisfaction
with their financial situation stood at 6.3 points, which was below the EU average. We focus on
how households’ behaviours have evolved over the past 15 years and their impact on perceived
financial well-being.

Research Design & Methods: To comprehensively assess the financial situation of Polish
households, this study leverages the Social Diagnosis panel research, a longitudinal dataset
spanning eight waves from 2000 to 2015. We employ latent Markov models with varying
numbers of latent structures, incorporating survey weights and different sets of transition matrix
constraints to analyse the dynamics of financial behaviours and identify potential shifts over time.
We consider a heterogeneous transition matrix (not constrained) where the transitions are allowed
to vary freely across time points, and partial-homogeneity, allowing some transition probabilities
to vary while others remain stable across time.
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Findings: Through these models, we find three latent states of Poles with similar level of
income perception and describe the process of changing opinion in the analysed period of time.
We demonstrate the self-reported financial satisfaction in each round of the national longitudinal
Polish survey with a particular interest in financial behaviours before and after the financial
crisis. Our analysis reveals a distinct pattern following the peak of the financial crisis: Individuals
exhibited a higher probability of remaining in the unsatisfied group, a lower probability of
maintaining full satisfaction, and reduced likelihood of transitioning from dissatisfaction to
general satisfaction, particularly during the two waves immediately following the crisis.
Implications/Recommendations: Our findings underscore the critical role of financial
well-being in shaping individual behaviour and societal outcomes. These insights can inform
policymakers as they allocate public funds, emphasising the need to prioritise policies that support
financial stability and resilience. Moreover, the proposed approach could be extended to examine
respondent behaviour before and after other significant global events, such as the EU accession
(2004), the COVID-19 pandemic, or the Russia-Ukraine war.

Contribution: A key contribution of this approach is our conceptualisation of self-reported
income satisfaction as a latent, discrete variable, which we analyse using a particular latent
variable modelling techniques. This research addresses a critical gap in understanding the
evolving dynamics of households’ behaviour and the impact of economic downturns on financial
perceptions in developing countries like Poland. Moreover, compared to the most recent studies
on financial well-being that also cover other national surveys, we demonstrate changes in attitudes
across society by analysing all waves of the national longitudinal survey, accounting for the
heterogeneous structure of the data and incorporating survey weights.

Article type: original article.

Keywords: constrained latent Markov model, financial well-being, homogeneity, transition
matrix.

JEL Classification: C33, C52, D19, I31.

1. Introduction

The assessment of the income situation of households, their physical equipment,
standard of living and the perceptions of the economic situation of households them-
selves is an important part of the social survey research. The most frequent subject
of research interest is the income differentiation of the population with emphasis on
households at the risk of poverty, households with the lowest income, the relation
of the income group to the household segmentation in social, age, educational and
regional categories (Sirovitka & Mares, 2009).

To assess the income situation of households, most frequently, objective indi-
cators of wealth (for example, level of income, asset allocation) are considered.
This paper examines subjective well-being as a rising indicator of societal advance-
ment, potentially offering a more direct assessment of household prosperity than
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traditional income metrics (Binder, 2014). First, household income is a difficult
or sensitive question for many respondents, and it tends to have a high proportion
of missing responses. The use of alternative measures should minimise the effect
of unreliable household income data, a significant risk considering well-known
difficulties measuring household incomes in many parts of the world (Diego-Rosell,
Tortora & Bird, 2018). The second reason is that the subjective material well-being
variables are likely to account for most of the variance resulting from direct income
effects, as well as indirect effects such as relative income (Clark et al., 2005).

Many authors emphasise that non-monetary factors of financial satisfaction
can transcend the limitations of income-based measures, enabling researchers
to delve into the determinants of material well-being, social welfare, and quality
of life (Betti et al., 2001; Bialowolski & Weziak-Bialowolska, 2014; Biatowolski,
2018). Furthermore, it is widely recognised that perceptions of household income
significantly influence subjective well-being. Diego-Rosell, Tortora and Bird (2018)
demonstrated that material well-being is a primary driver of subjective well-being
across all 153 analysed geopolitical regions.

Poland, a nation situated in Central and Eastern Europe, has recently under-
gone a period of structural and economic transformation. Despite relatively robust
economic growth, income inequality has remained relatively modest compared to
neighbouring countries like Ukraine, Lithuania, Latvia, and Russia. Nevertheless,
Poles often express dissatisfaction with their financial circumstances.

According to the most recent available Eurostat data from 2018 (Eurostat, 2019),
Poles’ satisfaction with their financial situation stood at 6.3 points (on a 0—10 scale),
which was below the EU average of 6.6 points. These data represent the most recent
comprehensive and internationally comparable Eurostat evidence specifically
concerning subjective financial well-being across EU countries. Although more
recent data on overall life satisfaction are available for 2023, with Poland ranking
relatively highly (Eurostat, 2024), similarly detailed cross-country data focusing
specifically on satisfaction with one’s financial situation have not been included in
more recent Eurostat publications.

In this study, we address a critical methodological question: How do relevant
constraints imposed on the latent part of the Latent Markov (LM) models improve
the measure of fit and facilitate the interpretation of socio-economic issues
concerning the self-reported material well-being of Poles observed at different
points in time? This research question guides our investigation into the optimal
modelling approach for longitudinal data on subjective financial satisfaction.
By comparing models with different types of constrains, we aim to demonstrate
how appropriate restrictions can enhance both statistical performance and substan-
tive interpretability when analysing temporal patterns in Poles’ financial well-being
perceptions. This question is particularly relevant given the challenges of analysing
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subjective economic assessments across different economic cycles and social
contexts. The question of the changing households’ behaviours and the effects of
economic downturn on the perception of the financial position for a developing
country like Poland is still understudied. This article fills this gap.

To assess the financial situation of Polish households, our study employs the
Social Diagnosis (2015) panel research, encompassing all eight waves conducted
between 2000 and 2015. Focusing on individual responses from household
heads, we investigate the evolution of subjective financial satisfaction in Poland.
Our analysis examines self-reported income positions across survey waves, with
particular attention to pre- and post-economic crisis behaviour. To capture the
evolving dynamics of Polish households, we employ dynamic discrete latent variable
models (Bartolucci, Pandolfi & Pennoni, 2022) that allow for transitions between
latent classes (states) over time. We adopt especially LM models (Bartolucci,
Farcomeni & Pennoni, 2013), incorporating survey weights often overlooked in
previous research. By comparing models with varying numbers of latent structures,
constraints, and temporal transitions, we gain insights into the changing financial
attitudes of Polish households.

The paper proceeds as follows: In section 2, we review the relevant literature
describing the most important studies concerning the subjective assessment of
financial situation among the Polish society. Then, we outline the adopted latent
variable models, namely LM models with different types of constraints (section 3).
The data and main results are presented in section 4, whereas some conclusions are
given in section 5.

2. Literature Review

In the following, we describe relevant contributions concerning the perceived
income satisfaction of households, in particular in connection with the Polish data
and studies based on the other national surveys, so as to clarify which are the novel-
ties of the approach we propose.

Gasiorowska (2015) investigated the influence of money attitudes on the rela-
tionship between income and financial satisfaction. The study concerning the Polish
households’ economic well-being in 2013 was based on the hierarchical regression
analysis in the group of 356 Polish internet users. The results showed that the level
of households’ income was only modestly correlated with subjective economic
well-being. However, the author notes that the current income may be an inade-
quate measure of objective wealth, as it does not necessarily represent all economic
resources that contribute to a sense of financial satisfaction.

Zalega (2012) examined the subjective assessment of the material condition and
the allocation of monetary resources based on questionnaire interviews with 1,896
households of the 10 biggest Polish cities in the year 2011. In that year, only a few



Is the Subjective Financial Well-being of Polish Households... 159

respondents assessed the financial situation of their household as very good (2.9%),
while 70% of respondents were dissatisfied with the current disposable income.
The author, by means of correlation analysis evaluated the relationship between the
self-assessment of financial condition and the other variables, such as age, educa-
tion, gender and income, in the selected group of households.

Hanusik and Langowska-Szczesniak (2013) examined the correlation between
Polish households’ subjective perceptions of their material circumstances and their
income, expenses, and the educational attainment of the household head. The econo-
metric analysis based on probit models showed that there is a strong dependence
between self-assessment of the material situation and household income, expenses
and a clear differentiation of this assessment depending on the level of education of
the head of household. The author presented the results for the cross-sectional data
budgets of households carried out by the Statistics Poland (GUS) in 2011.

Walega (2015) also analysed subjective material situation of young people’s
households in Poland based on Statistics Poland household surveys in the years
2000-2012. The results, relying mainly on structure analysis shown that the mate-
rial situation of young people’s households is more favourable than that of other
households (with a head of the household older than 35 years). A noticeable general
improvement in the subjective assessment of the financial situation was especially
observed for young people until 2008. However, in 2012, its deterioration, as a result
of the financial crisis, was noted.

Gasifska (2016) discussed the most characteristic subjective opinions and assess-
ments concerning the Poles’ income situation. The author emphasised that in recent
years there has been a clear improvement in the self-assessment of the material
situation of households in Poland. The share of very good grades increased signif-
icantly, and at the same time, there was a relatively small decrease in the share of
negative grades. In all socio-occupational groups, the number of respondents with
low and very low ratings of their situation decreased, and at the same time, though
at a different pace, the number of good and very good grades increased. The results
are based mainly on Social Diagnosis (2015) data in 2000-2015, however the statis-
tical analysis is limited to the regular summary statistics tables.

Kalinowski and Kozera-Kowalska (2017) analysed the correlation between
subjectively perceived income levels and demographic factors such as gender,
age, education, household structure, and geographic region among rural residents
in Poland. The obtained results based on the 1,067 rural respondents, questioned
in 2013, indicated that the factors influencing the positive assessment are education
and subjectively assessed household’s well-being.

Existing studies based on other national surveys (Verbi¢ & Stanovnik, 2006;
Popova & Pishniak, 2017; Brzozowski & Spotton Visano, 2019) are limited by
their cross-sectional design, providing an incomplete understanding of subjective
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financial positions in the analysed societies. Researchers such as Chzhen (2016) and
Mahdzan et al. (2019) acknowledge the shortcomings of these studies and advocate
for the use of national longitudinal surveys to effectively evaluate changes in partic-
ipant behaviour over time.

Note that the assumption of many of the statistical procedures is the homoge-
neity of the analysed data. In most of the studies regarding the issue of self-reported
income position, it is simply supposed (without prior verification) that the analysed
data set is homogeneous and the statistical methods are applied. The problem
of heterogeneity of the data is very important, especially when responses are
observed on each subject repeatedly over time. Relating to the available studies,
one of the important contributions of the provided approach is that we perceive the
self-reported income satisfaction as a latent, discrete variable that we analyse by
a suitable latent variable model. Compared to the author’s previous study (Genge,
2021), we conceive the unobserved heterogeneity dynamically at the same time.
The respondents can change the membership of the identified structures (which are
referred to as states) over time. A key challenge in this research is model selection,
involving the determination of both the number of latent structures (states) and the
specific constraints within the LM model. We note that, although the first relevant
piece of literature which is specifically devoted to LM models for longitudinal data,
is the book by Wiggins (1973), due to technological advancements, these models
continue to be developed in modern times (Tullio & Bartolucci, 2022; Brusa,
Bartolucci & Pennoni, 2023). The primary advantage of LM models lies in their
ability to analyse the evolution of behaviours or phenomena over time. Although
prior studies have utilised selected waves and survey weights in their longitudinal
analyses (Pennoni & Genge, 2018, 2020), to our knowledge, this is the first study
to examine changing households’ behaviours using all available waves of a national
panel survey while incorporating sample weights. Populations that are oversampled
in national data sets have a smaller weight value (Thomas & Heck, 2001). Therefore,
incorporating weights into empirical analyses is essential to address the unequal
probability of selection, nonresponse, noncoverage, and poststratification. This
approach, often referred to as weighting, is a straightforward method for handling
disproportionate sampling (Kalton, 1989; Stapleton, 2002).

3. Methodology
3.1. Basic Latent Markov Model

In our investigation, we examine a categorical outcome variable X'*), measured
at each time point ¢, with # = 1, ..., T (T = 8 in our study). The outcome variable
X(*) is meant to evaluate the financial well-being of Polish households and includes
lj categories, where lj represents the number of possible responses for j-th variable,



Is the Subjective Financial Well-being of Polish Households... 161

labelled from O to /. —1. We define the vector of outcomes for individual 7 at time
points 7 as X (XV),..., X(T)) which represents repeated observations on the same
respondents over time.

It is important to note that we perceive the perception of a household’s income
as an unobservable, latent characteristic, assessed through questionnaire items.
LM models allow us to conceptualise self-reported income position as a time-
-varying latent variable, denoted as S=8W ... ST which is considered to be
a hidden stochastic process of the first order with u latent states.

A fundamental assumption of the LM model is that the response vectors
X, ..., XM are conditionally independent when considering the latent process S.
Furthermore, the elements X() of X are conditionally independent when consid-
ering S().

The LM model is characterised by various types of parameters that describe:

— the measurement component of the model — the conditional probability distri-
bution of the outcome variable, given the latent states:

¢X‘S=p(X(’)=x|S(’)=s), t=1,....,T, s=1,...,u, x=0,...,lj_1.

— the latent component of the model — the initial 7, and the transition ngf 3 prob-
abilities, expressed by the formulas below:

m, = p(s)

=s), s=1,...,u,
1) = (80 =s[se D =5),

t=2,....,T, 5s,s=1,...,u,

where s is a realisation of S(*) and 5 is a realisation of SU/~1).
Given the parameters outlined above, the probability mass function of § is
defined as follows:

p(S=5)= nSmH,TZZnﬁj))‘s(,,”, s=1,...,u, (1)

where s represents a realisation of S, including elements s(!), ..., s(7). Moreover, the
conditional distribution of X given § is computed as:

p(X=x|S=5)=TT/_ ¢ )y @

for any realisation x of X.
The manifest distribution of the response variables in the basic LM model is
defined as:

—y)= (2) (T) (1) (1)
p(X_x)_ans(l)ns(z)ls(l)"'ns(T)‘s(T—l) x ¢x(‘>|s<”"'¢x‘”\ )" )

It is important to note that the basic version of the model does not incorporate
individual covariates. This framework presumes a uniform latent model for all
units and a consistent measurement model across time. Moreover, this version of
the model imposes no restrictions on either conditional probabilities or initial and
transition probabilities.

5
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To illustrate the progression of the phenomenon of interest, the margnal distribu-
tion of each variable S*) very often are presented in a figure (especially if there are
many transition matrices to be analysed). Furthermore, based on the above probabil-
ities the marginal distribution of X() may be computed as:

P(X([)=X)=Z:=1 p(S(’)zs)q)xls, x=0,...,lj—l. @)

3.2. Constrained Latent Markov Model

In the subsequent phase of our analysis, we explore various formulations of the
LM model proposed by Bartolucci, Farcomeni and Pennoni (2013) that incorporate
constraints related to specific hypotheses of interest. These constraints can pertain
to the distribution of the latent process, such as the initial or transition probabili-
ties of the model. Depending on the research objectives, an LM model can also be
formulated by imposing constraints on both components.

The following constraint on the initial probabilities may be considered:

thzl/u, s=1,...,u.

This means that, at the beginning of the period of observation, each latent state
includes the same proportion of subjects.

Another approach involves imposing constraints on the transition probabilities,
which can significantly reduce the model’s parameter count. To represent these
constraints succinctly, let denote the transition probability matrix with elements J'E(ST;,
s=1,...,u, arranged in a row (5) by column (s ) format.

The most basic constraint on the latent component of the LM model is:

[1=]], t=1,...,T, 5)

where [] is a common transition matrix with elements 7t
aligns with the hypothesis of a time-invariant Markov chain.
A weaker version of the above constraint is:

() mwm, r=2,...,T"
= m®, r=7+1,...,T, ©
with 7* between 2 and T — 1 and IT*(") and I1*(?) being separate transition matrices,
with elements J'EA? é) and J'céf) respectively. This aligns with the hypothesis of partial
time homogeneity, characterised by two distinct transition matrices: the first appli-
cable until occasion T, and the second governing transitions subsequent to this
occasion (Bartolucci, 2007).

As far as the estimation process is concerned, our study incorporates indi-
vidual longitudinal sampling weights, denoted as w., i =1, ..., n, by maximising
a weighted log-likelihood using the Expectation-Maximisation (EM) algorithm
(Baum et al., 1970; Dempster, Laird & Rubin, 1977). The EM algorithm is applied

s,s=1,...,u. This

sl5°
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to estimate the models with latent variables since it is based on the concept of
complete data, which is related to the value of every latent variable, further to the
response variables (see Bartolucci, Farcomeni & Pennoni, 2013, chapter 3, for more
information). Given that the latent configuration is unknown for each respondent,
the EM algorithm maximises the observed data log-likelihood by alternating the
expectation and maximisation steps until convergence. To prevent convergence to
local maxima and comprehensively explore the parameter space, we employ diverse
initialisation strategies for the EM algorithm, incorporating both deterministic and
random values. To estimate the model, we utilise a specialised function within the
LMest package (Bartolucci, Pandolfi & Pennoni, 2017) designed for the software R
(The R Core Team, 2025). This function enables the use of multiple initialisations
for the EM algorithm.

An essential point in using discrete latent variable whether in basic or advanced
forms, is the selection of the number of latent structures (clusters, states, or the
number of categories of the discrete latent variable). Following a common rule,
initially, we fit the LM model for progressively larger values of «, continuing until
we identify the minimum BIC (Schwarz, 1978) and AIC (Akaike, 1973) indices.
Subsequently, we attempt to simplify this model by applying various constraints,
continuing until further reductions in BIC and AIC are no longer feasible while
maintaining the previously determined number of latent states.

To evaluate the quality of the LM model, we also consider the index S, a clas-
sification quality metric proposed by Bartolucci, Lupparelli and Montanari (2009):

22 ()~ ]

5= (1-1u)nT ’ @
where #*(")(x) is the maximum of the posteriori probabilities, with respect to
s (s =1, ..., u). Note that this measure is based on the entropy index illustrated by

Bacci, Pandolfi and Pennoni (2014). The index S ranges from 0 to 1, with a value of
1 indicating perfect classification accuracy and clearly distinguishable latent states.
On the other hand, when states are not well separated, most of the probabilities
77 (x) are close to 1/u and then S attains value close to its minimum, which is
equal to 0.

4. Data and Results
4.1. Data

In the empirical part of the paper, we analyse data concerning self-reported
financial status coming from the largest household panel, the Social Diagnosis
survey (Social Diagnosis, 2015). Social Diagnosis is a 15-year observational longitu-
dinal study aimed at presenting the well-being, living conditions (financial, societal,
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cultural) and health issues of the Polish population. To date, data have been collected
up until 2015, which is the last issue available. Our analysis centres on the survey
question “Is it easy to make ends meet?” which features the following ordered
responses: “with great difficulty” (0), “with difficulty” (1), “with some difficulty”
(2), “rather easily” (3), “easily” (4). These responses were collected in each wave of
the longitudinal survey! conducted in 2000, 2003, 2005, 2007, 2009, 2011, 2013, and
2015. The analysed complete data concerns n = 2,768 (346 complete observations at
each point in time).

™
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Fig. 1. Distribution of Responses by Year (Including Survey Weights %)
Source: own study.

Figure 1 illustrates the distribution of responses across survey waves, incor-
porating survey weights to maintain the sample’s representativeness (Ernst, 1989;
Verma, Betti & Ghellini, 2007). We note the highest concentration in the middle
category (to cope with a certain difficulty). There is a clear difference in the distri-
bution of the responses between the first and the last year of the survey. While the
percentage of Poles declaring the worst position is over 30% at the very beginning of
the survey and is decreasing with years, for the last category, there is less than 1% in
the first round and close to 5% of households reporting the highest financial status
in the last round of the survey. We denote the increasing tendency of reporting the

! See the data set and its complete documentation in Social Diagnosis (2015) database.
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best material position over the years (the increasing share of the highest scored cate-
gories), showing the improving financial situation of Polish households in the period
of time considered. Our findings align with the research of Panek and Czapinski
(2015a, 2015b). However, their study relied solely on summary statistics from the
final two survey waves. We also remark that the distribution of the responses has
not dramatically changed with the occurrence of the economic crisis. More details
and figures representing the analysed data can also be found in the author’s previous
work (Genge, 2019).

4.2. Empirical Study

In this section, we describe the results obtained from applying latent Markov
models to the dataset concerning the material position of Polish households
(presented in section 4.1) using the R package LMest (Bartolucci, Pandolfi
& Pennoni, 2017). In the initial phase of our analysis, we determined the optimal
number of latent states and subsequently explored model simplification through the
application of various parameter constraints (see Table 5).

4.2.1. Results for Basic Latent Markov Model

At the first stage, we compared the results for the basic LM models (with heter-
ogeneous transitions) with varying number of latent states. Given that the minimum
BIC index value was 6,353.216, a three-state latent structure (s = 3) was determined
to be the optimal number of latent components. When s = 3, we also observed a high
classification quality index S =0.845, supporting the presence of well-defined latent
structures within the analysed dataset. The estimates of the parameters under the
selected LM model with s = 3, denoted as LM-hetero, are given in Tables 1-3.

The conditional response probabilities under model LM-hetero presented in
Table 1 enable to characterise Polish households in terms of their perceived finan-
cial condition. The first latent state refers to the households with the worst self-
-reported material well-being, the third state to the households with the highest
income perception and the second to those generally satisfied with their material
situation. As the number of latent states rises, the likelihood of belonging to the
initial category (x = 0) diminishes, while the probability of being assigned to the
final category (x = 4) grows. Respondents assigned to the initial latent state are
highly likely to indicate the most challenging financial circumstances ¢ | =0.57 as
opposed to those reporting the same feeling concerning present income belonging
to the third state (@,,= 0.07). Furthermore, the class-specific scores ¢ & presented
in Table 1 show that the identified latent states are increasing in order. The findings
presented here largely align with previous research on LC models (Genge, 2021).
However, the latent component of the LM model provides a more nuanced explora-
tion of opinion evolution over time.



166 Ewa Genge

Table 1. The Estimates of the Parameters Describing the Measurement Part of the Latent
Markov Model with Three States and Heterogeneous Transitions (LM-hetero)

Py
s x=0 x=1 x=2 x=3 x=4 q}s
1 0.5666 0.3174 0.1096 0.0045 0.0020 1.5582
2 0.0236 0.2111 0.6338 0.1315 0.0000 2.8732
0.0069 0.0129 0.1487 0.6752 0.1563 39611

Source: own study.

Table 2 demonstrates that the first latent state was the predominant grouping
for the majority of households at the study’s outset. Then, Table 3 provides a longi-
tudinal perspective on the phenomenon being studied, focusing on the temporal
dynamics of self-reported income classification. We observe that the third latent
state is characterised by a strong tendency toward persistence, implying that indi-
viduals who report the highest levels of financial satisfaction are unlikely to expe-
rience a decline in their perceived financial well-being. Note that, between years
2009 and 2011 (t = 6), respondents are much more stable with their negative opinion
(m;,=0.90) and less prone to switch to the generally satisfied group of Poles
(,,=0.10), compared to the previous transition matrix (characterised by the high
probability to switch to the second group). Moreover, the highest chance to switch
from the best situated group of Poles to the second, generally satisfied respondents
(75, =0.19) is observed between the years 2011 and 2013. We might try to explain
this behaviour as a slightly worse general economic perception corresponding to the
economic Crisis.

Table 2. Estimates of the Initial Probabilities fcs for the Three-state, Heterogeneous Latent
Markov Model (LM-hetero)

s kg
0.5772

2 0.3406
0.1021

Source: own study.

Beginning with the second-to-last wave, namely 2013 (see Table 3 for 7 = 8),
an intriguing pattern emerges, i.e., subjects in the first latent state are much less
evident compared to other years. Moreover, in this period we can observe the
highest transitions from the first to the second (7t,,=0.3153) and from the second
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to the third latent state (7t,, =0.2098), revealing the tendency to improve in their

behaviour in recent years of the study.

Table 3. Calculated Transition Probabilities 7t'?) for the Three-state Latent Markov Model

sls
with Heterogeneous Transitions (LM-hetero)

il
t s s=1 s=2 s=3
2 1 0.9018 0.0951 0.0031
2 0.0199 0.9023 0.0777
3 0.0000 0.1166 0.8834
3 1 0.8017 0.1798 0.0185
2 0.0000 0.9880 0.0120
3 0.0000 0.0000 1.0000
4 1 09311 0.0676 0.0013
2 0.0456 0.7989 0.1556
3 0.0000 0.0000 1.0000
5 1 0.7285 0.2458 0.0257
2 0.0000 09124 0.0876
3 0.0000 0.0000 1.0000
6 1 0.8980 0.1020 0.0000
2 0.0137 0.9450 0.0413
3 0.0000 0.0026 0.9974
7 1 0.9991 0.0000 0.0009
2 0.0000 1.0000 0.0000
3 0.0000 0.1957 0.8043
8 1 0.6847 0.3153 0.0000
2 0.0000 0.7902 0.2098
3 0.0000 0.0079 0.9921

Source: own study.

To enhance the clarity of our findings, we present the marginal distribution (4)
of the latent states S'’) for each time point ¢, derived from the initial and transi-
tion probabilities outlined in Tables 2 and 3. Specifically, for each survey wave,
we calculate the marginal distribution. It is clear from the depicted marginal prob-
abilities (Fig. 2) that the negative opinions are decreasing with years. Actually,
a systematic decline in the probability of the first state is observed, accompanied by
a corresponding increase in the probability of the third state.
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Fig. 2. Calculated Marginal Probabilities p(X(") = x) for the Three-state Latent Markov
Model with Heterogeneous Transitions (LM-hetero)

Source: own study.

4.2.2. Results for Constrained Latent Markov Model

The multiplicity of transition matrices (see Table 3) might complicate the
straightforward interpretation of their individual elements. Therefore, we subse-
quently examine a model where transition probabilities exhibit partial time homo-
geneity, as specified in equation (6), for different values of 7 between ¢ = 2 and
t = 8. This model is identified as LM-part-hetero. The outcomes for LM with
s = 3 and different values of 7 are given in Table 4. For each of these models we
present: log-likelihood values (1), number of parameters (#par) AIC, BIC criteria
and S index classification of quality.

Table 4 indicates that the LM-part-hetero model with T*=6 achieves the
lowest BIC value (the number in bold). This model posits that individuals transition
between latent states differently during the initial five waves compared to subse-
quent periods.

These results seem to be especially interesting to compare the respondents’
behaviour in waves preceding (2000, 2003, 2005, 2007, 2009) and following (2011,
2013, 2015) economic crisis. It is noteworthy that the BIC values for both LM-hetero
(equal to 6,353.217) and LM-part-hetero with T* =6 (equal to 6,221.312) are supe-
rior to the BIC value associated with the traditional LC model (Genge, 2021, p. 13,
Table 7).

The conditional probabilities depicted in Figure 3 align closely with the interpre-
tations of latent states as indicators of various Polish financial satisfaction types, as
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suggested by the estimates in Table 1. In class one, the tallest bars (representing the
highest conditional probabilities) were observed for categories 0 and 1, in class two,
the final bar was observed for category 2, and in class 3, bar ejections were observed
for categories 3 and 4. Consequently, we can retain the previously proposed labels,
ie., §; —households with the lowest perceived income, S, — households exhibiting
general satisfaction, and S, — households reporting the highest financial standing.

Table 4. The Selection of Latent Markov Models Ranging from Unconstrained (hetero)
to Partially Constrained (part-hetero) Transition Matrices

K i #par AIC BIC S
LM (hetero) -3,015.576 56 6,143.152 6,353.217 0.846
LM (part-hetero) T* =2 | —3,038.272 26 6,128.543 6,226.073 0.841
LM (part-hetero) T* =3 | —3,037.493 26 6,126.986 6,224.517 0.842
LM (part-hetero) T* =4 | —3,037.204 26 6,126.409 6,223.939 0.840
LM (part-hetero) T* =5 | -3,035919 26 6,123.837 6,221.367 0.841
LM (part-hetero) T* =6 | -3,035.891 26 6,123.782 6,221.312 0.843
LM (part-hetero) T* =7 | —3,036.210 26 6,124.419 6,221.949 0.837

Source: own study.

However, the estimates of the initial probabilities presented also for each state in
Figure 3 are slightly different with respect to those obtained under the LM model
with all heterogeneous matrices (see Table 2). Specifically, within the LM-part-
-hetero model, we observe a higher concentration of individuals in the initial (most
negative) latent state and a lower prevalence in the final (most positive) latent state
at the study’s outset.

Examining the estimated transition probabilities in Table 5, we observe distinct
patterns between the first five waves and the subsequent waves. Notably, the initial
transition matrix (pre-crisis) reveals a significantly higher level of persistence in the
third, most positive latent state compared to the second transition matrix. Following
the economic crisis, respondents demonstrate a greater tendency to remain within
the unsatisfied and moderately satisfied groups (S, and §,) and to transition from
the highest satisfaction state to the intermediate satisfaction state (with a probability
of fcg’)z =0.09). These findings suggest a subtle decline in Polish sentiment, poten-
tially reflecting the broader impact of the economic crisis. This observation aligns
with previous research by Helliwell, Huang and Wang (2014) and Chzhen (2016),
who identified a decrease in subjective well-being in heavily affected EU coun-
tries during the 2008-2011 period (i.e., Greece, Ireland, Italy, Portugal, and Spain).
Our results further imply that the crisis may have influenced Polish households in
ways beyond mere budgetary constraints.
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Fig. 3. Conditional Probabilities ¢jxls for the Latent Markov Model with Three States

and Partially Heterogeneouos Transitions (LM-part-hetero) and T =6

Source: own study, using the R package LMest (Bartolucci, Pandolfi & Pennoni, 2017).

Table 5. Calculated Transition Probabilities fcﬁ? 2 for the Three-state Latent Markov Model
with Partial Heterogeneous Transitions (LM-part-hetero) for T* =6

ik
T K s= s=2 s=3
I(r=1,....5) 1 0.8503 0.1438 0.0059
2 0.0124 0.9095 0.0781
3 0.0000 0.0000 1.0000
I(r=6,...,8) 1 0.8771 0.1229 0.0000
2 0.0000 0.9456 0.0544
3 0.0000 0.0923 0.9077

Source: own study.
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5. Discussion and Conclusions

This study analyses the evolving patterns of subjective economic well-being
among Polish households from 2000 to 2015. Employing LM models with various
constraints, we examine the dynamic changes in the financial circumstances of
Polish households over this 15-year period, encompassing the global economic
crisis. Our study allows us to model the probability of individual household changes
over time, identify more adequate structures in the analysed data set than the
more popular latent class model (see Genge, 2021). Besides, the LM model with
constraints posed on the parameters of the latent process (especially for 7*=6),
shows the best measure of fit, sensible pattern behaviour of Polish households, as
well as facilitates the interpretation of the analysed data at issue. A notable advan-
tage of our approach is its ability to incorporate survey weights, thereby enabling a
more accurate analysis of data from complex social surveys, a practice often over-
looked in longitudinal studies.

Even though Poland occupies a lower position in the EU regarding subjective
financial well-being based on Eurostat data, we have not witnessed substantial
changes in Polish public sentiment following the economic downturn. The analysis
of marginal and transition probabilities provided for each point in time shows the
increasing tendency of positive self-reporting income position among the Polish
households. However, even if Poland is one of the countries that did not suffer a lot
in the global economic crisis (Gradzewicz et al., 2014; Helliwell, Huang & Wang,
2014; Chzhen, 2016; Gomutka, 2016), we note slightly higher chance to switch from
those declaring the worse financial situation to those mostly satisfied in the years
preceding, and especially at the very beginning of the economic crisis, compared to
years following this economic event. These results are in agreement with the figures
presented in the work of Panek and Czapifiski (2013) as well as with the studies of
Walgga (2015) and Zalega (2012). As expected, the deterioration of Polish sentiment
is observed with some delay. We notice the higher probability of remaining in the
unsatisfied group, lower probability of remaining in the fully satisfied group and
lower chance to switch from those unsatisfied to those generally satisfied, especially
in the first two waves following the peak of the financial crisis.

We remark that most of the studies concerning subjective assessment of the
financial situation in Poland are carried out on the specified subsamples of Poles
(for example, young people’s households, biggest Polish cities), showing the results
for questionnaire response variables in one or few years of the survey, based on
summary statistics tables or different regression techniques, assuming the homoge-
neity of the analysed data. Moreover, compared to the most recent works illustrated
also for the other national surveys (see i.e., Chzhen, 2016; Popova & Pishniak, 2017;
Brzozowski & Spotton Visano, 2019; Mahdzan et al., 2019), we show the changes
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of attitudes among the society, presented for all waves of the national longitudinal
survey, accounting for heterogenous structure of the data, and including survey
weights. We confirmed also that constraints imposed on the transition matrix of the
LM model gives better measure of fit and facilitate the interpretation of the socio-
-economic issue regarding self-reported material well-being of Poles analysed at
different points in time. Consequently, our findings can inform policymakers as they
allocate public funds, emphasising the importance of considering financial well-
-being. In a subsequent study (Genge, 2023), we compare our results with a homo-
geneous LM model that incorporates time-varying covariates, enabling a more
nuanced understanding of evolving households’ behaviours. This approach aids in
identifying specific types of households (characterised by varying socio-economic
factors) that may require enhanced social protection.
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ABSTRACT

Objective: The main objective of this article was the recognition of food choices, consumption
of products containing caffeine and purchasing habits regarding products containing caffeine
on the Polish market. The article characterises Polish consumers’ preferences toward caffeine-
-containing beverages (CCBs) such as coffee, tea, yerba mate and energy drinks.

Research Design & Methods: The research was conducted by means of CAWI (computer-
-assisted web interview) and a personal interview. A closed ended question questionnaire was
used during the research, and there were 400 respondents of both genders. The Pearson chi-
-square test of independence was applied to assess the association between categorical variables.
Findings: The research demonstrated that CCBs, such as coffee and tea, are the most preferred
sources of caffeine. Significant differences related to age and gender of respondents when it
comes to preference for caffeine in coffee and tea were determined. Respondents most frequently
chose beans coffee, and leaf tea in bags, which was related to the age and education or the place of
residence. The majority of respondents qualified coffee, yerba mate and tea as pro-health products.
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Implications/Recommendations: The indication of recommendations when it comes to the
increase of consumer awareness about the influence that coffee has on the human body and its
diversified amount in CCBs, which has an impact on rational consumption. Main actions in this
area should be focused on providing reliable information on product labels by food producers in
order to ensure food safety and customer satisfaction with the reliable identification of purchased
products.

Contribution: The main source of caffeine coming from CCBs is coffee, recognised as a drink
demonstrating pro-health properties, and its frequency of consumption increases with age.
The research proves high awareness of consumers when it comes to CCBs properties. The problem
which arises is their increasing consumption.

Article type: original article.

Keywords: products containing caffeine, quality of products, consumer study, consumer
preferences.

JEL Classification: D1, D12, E21.

1. Introduction

The economies of highly industrialised countries very often use the psychoactive
substance caffeine, not only to increase income, but also in the social area to acti-
vate society in its productive and post-productive age. Nevertheless, the excessive
and irrational consumption of caffeine contained in caffeine-containing beverages
(CCBs) has a huge impact on the quality of life and the dysfunction of ecosystems.

For these reasons, in-depth quality control of CCBs offered by the market and
other measures to promote knowledge about them become justified.

The main objective of this article was the recognition of the current food choices,
consumption of products containing caffeine and purchasing habits regarding
products containing caffeine on the Polish market. The paper characterises Polish
consumers’ preferences toward CCBs such as coffee, tea, yerba mate and energy
drinks.

In this article, attention is drawn to environmental (ecosystem) protection
issues in the context of their yearly increasing consumption. In addition, the study
addresses the safety of this type of CCBs, which is of great importance to consumers
and producers.

2. Literature Review

Caffeine is a methylxanthine alkaloid occurring in nature in 60 plant species in
the world (Barone & Roberts, 1984). The most popular sources of it are coffee beans
(cocoa fruits), tea leaves, yerba mate, cocoa beans and kola nuts (Buerge et al., 2003;
Frary, Johnson & Wang, 2005; Cruz et al., 2016). The interest in caffeine and its
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most common source, namely coffee, is currently very high. Almost 50,000 articles
cover this topic (as of 10 August 2021) (Abalo, 2021). This substance is classified as
of the most frequently consumed psychoactive substances by people and its global
consumption increases mainly due to population growth (Quadra et al., 2020). Most
frequently consumed products containing caffeine, according to FAO data compiled
by Reyes and Cornelis (2018) for 90 countries, are coffee and tea. Nevertheless,
coffee is indicated as the main source of its consumption in the world, estimated
at around 70% of total caffeine consumption. The cocoa tree is grown in around
80 countries and main producers are Brazil, Columbia and Vietnam. The mentioned
countries produce altogether around half of the world’s production.

In 2022 the consumption of coffee increased to 178.5 million sacks (60 kg each)

(Fig. 1).
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Fig. 1. Total of Coffee Consumption between 2015 and 2022
Source: own study based on International Coffee Organization (2023, 2024).

Between 2015 and 2022, the consumption increased by over 23 million sacks.
In 2019 and 2020, the decrease in the consumption of coffee was observed due
to the outbreak of the COVID-19 pandemic, but already in 2021 the consumption
started to increase significantly (Fig. 1).

According to the current research, caffeine coming from coffee constitutes its
main source of consumption among others in Brazil (Mendes et al., 2020) and Swit-
zerland (Rochat et al., 2019). The latest data demonstrate that the consumption of
coffee in Poland has been showing an upward trend and between 2010 and 2020
increased by around 80% (Surma et al., 2020). The upward trend of caffeine/coffee
consumption per resident was also observed in Italy, Brazil and Ethiopia (Quadra
et al., 2020). Moreover, in European countries importing coffee, there is a high
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positive correlation between coffee consumption per resident and human develop-
ment index (HDI) and gross domestic product (GDP). However, the opposite trend
(high negative correlation) was observed in certain African countries exporting
coffee (Quadra et al., 2020).

Several research papers confirm that the consumption of coffee is very benefi-
cial for our health (Sanchez, 2017; Gokcen & Sanlier, 2019; Antwerpes et al., 2020;
Herden & Weissert, 2020; Nowaczewska, Wicinski & Kazmierczak, 2020; Abalo,
2021; Saud & Salamatullah, 2021; Ding, Xu & Lau, 2023). However, more and more
often, the correlation between health benefits stemming from the consumption of
coffee and the amount and frequency of its consumption is indicated (Sanchez, 2017).

A serious problem seems to be the progressive increase in caffeine consump-
tion, which contributes to the increase of its emission into the natural environment.
To some extent, the stability of caffeine in different environmental conditions and
high solubility in water (13.0 g/1) foster this situation (Cruz et al., 2016). The human
organism effectively metabolises this substance, but 0.5% to 10% is excreted in
urine (Ferreira, 2005; Cruz et al., 2016). This is, however, not the only source of
its emission into the natural environment; others include all fluid and solid waste,
mainly the result of the preparation of such beverages as coffee and tea. Caffeine
was discovered in water matrices all over the world; it is thus justified to relate
the consumption of coffee in time to the increase of caffeine concentration in the
environment (Cruz et al., 2016). Growing consumption of coffee leads to the fact
that we deal with the continuous transmission of caffeine and other methylxanthines
to the environment. The abovementioned fact may have a significant impact on the
organisms present therein (Cruz ef al., 2016). It was proven that in concentrations
significant for the environment, caffeine influences the increase of oxidative stress
in mussels (Almeida et al., 2015; Alvarez-Mufioz er al., 2015). The World Health
Organization acknowledged the fact that the increase in caffeine concentration in
the environment constitutes a real problem requiring immediate measures, such as
research on potential sources of emission and environmental controls (Montagner
et al., 2014; Quadra et al., 2020).

Coffee consumption rates are correlated with the rate of social development
and gross domestic product. It is, thus, a very important ingredient of products,
the consumption of which determines the level of socio-economic development.
The increase in caffeine consumption enhances its influence on the environment
and contributes to its excessive accumulation in ecosystems. More and more often,
its negative effects on certain aquatic organisms are indicated as a factor generating
oxidative stress. The discovery of caffeine in different aquatic environments led to
the suggestion that caffeine may be the so-called indicator of anthropogenic pollu-
tion (Cruz et al., 2016).

Poland is listed among countries exhibiting average consumption of coffee in
the range between 2.13 and 3.95 kg per person per year (an average of 1 to 2 cups
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of coffee daily or 5 grams of ground coffee beans per 200 ml cup). The biggest
consumers of coffee are Germans, Norwegians, Swedes, Finns and Danes who
consume between 7.36 and 21.54 kg per person per year (Quadra ef al., 2020).

High ratio of coffee consumption amounting to 3.95-7.36 kg per person per year
was observed also in Brazil, the USA and countries of Southern Europe.

This article also covers essential social and economic issues connected with the
dynamic increase in the consumption of caffeine on the basis of a literature over-
view, but also our own study (surveys). The issues discussed in the article cover both
the topic related to caffeine consumption concerning mostly shaping consumers’
attitudes toward the most frequently consumed products containing caffeine (CCBs)
but also pro-health aspects referring to the consumption of the mentioned sources of
food. The presented research also covers current issues connected with the safety of
food containing caffeine and the impact that particular alkaloid has on the natural
environment and market. The consumption volume of such products as coffee and
tea was considered a key indicator of caffeine consumption, which is in accordance
with the frequency and scale of their consumption (Reyes & Cornelis, 2018).

The questionnaire survey presented in the article was conducted between
September 2023 and November 2023 on a balanced representative sample of
400 respondents, constituting 50% females and 50% males across all age ranges.

Bioactivity and Pro-health Influence of Caffeine

Nowadays, people use numerous active substances occurring in nature, which
may influence their longevity and which demonstrate many pro-health functions.
One of them is caffeine stemming from many plant sources (Barone & Roberts,
1984).

This alkaloid, due to its ability to stimulate the central nervous system, is
commonly used in formulas of many medications all over the world (Mustard, 2014;
Cappelletti et al., 2015). There are multiple reports confirming the beneficial influ-
ence of coffee and caffeine on the human body.

Recent research has demonstrated that beneficial biological functions of coffee
consumption include, among others, lowering of sugar level in blood, protection of
liver and nerves, mainly by such constituents as alkaloids, phenolic acids, flavonoids
and terpenoids (Gokcen & Sanlier, 2019).

Recent research has also proved that coffee extracts and their active constitu-
ents counteract the development of cancers (including colon cancer, leukaemia and
breast cancer), cataract and glaucoma and also certain brain diseases, pathogenic
infections, hepatic fibrosis (Saud & Salamatullah, 2021) and support the treatment
of arthritis (Ding, Xu & Lau, 2023).

For people suffering from migraines, it was proven that maintaining
a constant daily intake of caffeine not exceeding 200 g (Nowaczewska, Wicifski
& Kazmierczak, 2020) helps them to avoid the headache caused by withdrawal
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effects. Research by Hong, Chan and Bai (2020) demonstrated that caffeine lowers
the risks and progression of Parkinson’s disease. The increased consumption of
coffee may have neuroprotective effects in case of hepatitis C, which was proved
by Antwerpes et al. (2020). Neuroprotective effects of caffeine are particularly
complex and related to gender and age (Jee et al., 2020). Caffeine improves reaction
time in memory tasks (Zhang & Madan, 2021), what is more the caffeine source
may significantly change the memorisation processes. It was also observed that
the reaction time to caffeine is related to gender and age (Nowaczewska, Wicifiski
& Kazmierczak, 2020).

Quality Characteristics of Beverages Containing Caffeine
and Coffee Consumption

The most common food sources of caffeine are beverages, namely coffee, tea,
alcoholic and non-alcoholic beverages, energy drinks (Zucconi et al., 2013), food
products such as chocolate, cacao or guarana, supplements, but also medications
(Abalo, 2021). Caffeine isolated from plants is also used as an additive to food and
cosmetic products (Balawejder-BiSto & Pyka-Pajak, 2022). In natural products
containing caffeine, there are many ingredients which may be both favourable for
our health (polyphenols, diterpenes, chlorogenic acids, melanoids, microelements,
fibre) but also unfavourable, such as for instance acrylamide and furans resulting
from coffee beans roasting (Abalo, 2021; Strocchi et al., 2022). The reason for the
occurrence of undesired compounds such as acrylamide or furans is the roasting
(Schouten, Tappi & Romani, 2020). Maximum permitted levels of acrylamide
(ng/g) in food were provided in EU regulation UE 2017/2158. For coffee they are
respectively 400 pg/kg in case of roasted coffee and 850 pg/kg for instant coffee
(EUR-Lex, 2023).

The dominant source of caffeine in people’s diet is the so-called beverages
containing caffeine (CCBs), which are characterised by unique nutritional values
(McLellan & Lieberman, 2012; Mitchell et al., 2015). CCBs are rich in various
compounds which are beneficial but at the same time may pose a danger to human
life. It is thus extremely important to take into consideration the source of caffeine
consumption (McLellan & Lieberman, 2012; Mitchell et al., 2015; Da Silveira et al.,
2017). Among CCBs coffee comes first, taking into account the amount consumed,
then comes tea, the consumption of which is significantly lower (Reyes & Cornelis,
2018). Consumption habits are mostly influenced by such factors as geographical
origin, culture, lifestyle, social behaviours and economic status (Reyes & Cornelis,
2018). Methods of coffee brewing differ in particular regions of the world, and
this is the basic factor determining the amount of caffeine in a given beverage
(Reyes & Cornelis, 2018; Caffeine in Coffee,2023). Drip filter coffee belongs to the
most popular methods of coffee brewing all over the world, whereas coffee from



Polish Consumer Preferences and Awareness... 183

automated coffee pressure machines is dominant in Southern Europe. Turkish-style
coffee is popular in the Middle East, in Greece, Turkey and Eastern Europe, whereas
espresso and moka are the most popular in Italy, Spain and Portugal (Lopez-Garcia
et al., 2014; Sousa & da Costa, 2015; Bagdas et al., 2020).

Beverages such as coffee and tea belong to the most frequently consumed
products containing caffeine (Fig. 2). In Poland, an average consumer consumes
from 1 to 2 cups of coffee daily (5 grams of ground coffee beans per 200 ml cup),
which, when converted into coffee beans, gives an annual consumption at the level
of 3.65 kg/year.

On average, coffee beans include around 1-3% caffeine, however during the
preparation of the brew around 75% to 100% of caffeine from beans is preserved
in them (Wierzejska, 2012). A cup of ground coffee (volume 160 ml) may contain
around 100 mg caffeine (O’Keefe, DiNicolantonio & Lavie, 2018). Coffee
prepared Turkish-style and espresso contain the highest amounts of caffeine, while
low-caffeine coffees include, among others, manual drip and infusion bag coffee
(40-60 mg/100 ml). Because of the abovementioned and other reasons, it is difficult
to estimate the unit’s daily consumption level. Nevertheless, the emission of caffeine
coming from coffee consumption to the environment is the biggest among all CCBs
(Cruz et al., 2016).

3. Materials and Methods

This research concerns consumer preferences as far as products containing
caffeine are concerned, namely CCBs, such as coffee, tea, yerba mate and energy
drinks. The assessment of these beverages was conducted in the areas of acceptance
for these caffeine sources, frequency of their intake, distinguishing features deter-
mining their quality and pro-health properties.

The research was conducted by means of computer assisted online inter-
views (computer-assisted web interview — CAWI) and a personal interview, from
September and November 2023 among Polish consumers. A closed-ended question
questionnaire was used during the research, and there were 400 respondents of
both genders at the age of 18 and over, 200 females and 200 males respectively
(Table 1). The most important criteria for the selection of the research sample were
the declaration of consumption of products containing caffeine and the age of the
respondents (100 people in each age group). A representative sample was selected in
a balanced way, as it was assumed that gender and age affect the choice of products
containing caffeine. Therefore, in the present article, the sample consisted of the
same percentage of consumers from each age group.

Literature data demonstrate that sociodemographic factors are essential when
it comes to the selection of products containing caffeine (Reyes & Cornelis, 2018).
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Table 1. Sociodemographic Characteristics of the Study Population (n = 400)

Category Data Percentage of Respondents
Gender Female 49775
Male 50.25
Age 18-20 25
21-30 25
31-40 25
41 and above 25
Education Primary 375
Secondary 47.25
High 40.50
Vocational 8.50
Place of residence Rural area 27.50
City with up to 20,000 residents 14.00
City with over 20,090 and below 12.50
100,000 residents
City with over IOO,QOO 14.25
and below 500,000 residents
City with over 500,000 residents 31.75

Source: own study.

Each questionnaire response was assigned four distinguishing features
describing a given respondent, namely gender, age, education and place of residence.
The Pearson chi-square test of independence (at the significance level of o = 0.05)
was performed using the Statistica software package to assess the association
between nominal variables.

4. Results and Discussion
4.1. Caffeine Consumption among Respondents

Conducted research indicates significant differences when it comes to the
preference for caffeine coming from such products as coffee, tea, yerba mate,
energy drinks, which are related to respondents’ age and gender (chi-square test,
p-value < a, assumed level of significance o = 0.05) (Table 2). The research also
demonstrates that among four different types of CCBs (tea, coffee, energy drinks
and yerba mate), the majority of respondents (68%) prefer coffee. Among that
respondent group, there were 52% females and 48% males. The second preferred
source of caffeine, according to the respondents (21%), was tea, in similar propor-
tions, 51% females and 49% males.
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The declaration of the youngest respondents, namely people between the ages
of 18 and 20, constituted 21% as far as coffee preference is concerned, and people at
the age of 41 and over constituted 29%.

The research also demonstrates that the choice of coffee by consumers in favour
of other beverages increases with age of respondents (p < o, the assumed level of
significance a = 0.05). Respondents, regardless of gender, consume more coffee
with age, declaring its consumption even a few times a day (Fig. 2).

Coffee

T T
0 10 20 30 40 50 60 70 80 90 100
%o

Il A few times aday [0Onceaday M Afew timeaweek [JOnceamonth
[ Less often than once a month [ don’t consume

Fig. 2. The Frequency of CCBs Consumption by Respondents

Source: own study.

Most frequently, the respondents declared that they consume coffee a few times
a day (over 44% of respondents) — see Figure 2. Those were mainly people from
two age ranges: 31-40 and 41 and older. The frequency of coffee consumption
depends on the gender or age (p < a) (Table 3). In the case of tea, respondents
most frequently (39%) declared that they consume it once a day, then (30% of
respondents) a few times a day (Fig. 2). Interestingly enough, the highest percentage
(36%) of tea consumption a few times a day was observed among respondents at
the age 20 and under, which was connected not only with age but also with gender.
The percentage of females consuming tea a few times a day amounted to 60%, and
in the case of males, 39%.

The research indicates that beverages such as yerba mate are not as popular
among consumers as tea or coffee because only 9% of respondents confirmed its
consumption a few times a day, and a slightly higher percentage of respondents (14%)
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declared that they consume the abovementioned beverages once a day. The highest
percentage of respondents declared that they consume yerba mate less frequently
than once a month (35% of respondents, Fig. 2), and those were mainly females
(65%) under 20 (30%), most frequently from cities having more than 500,000 resi-
dents (40%) or rural areas (26%). Respondents aged 31-40 and 41 years and older
declared that they consume yerba mate a few times a week and their percentage
amounted to 68%. Respondents from this age group declared mainly secondary
education (55%) or higher education (34%). Sociodemographic factors significantly
influence the frequency of yerba mate consumption (Table 3).

Table 3. The Influence of Sociodemographic Factors on the Frequency of Consumption
of Caffeinated Products (Pearson Chi-square Independence Test, Significant Differences
at the Significance Level a < 0.05)

Question:
Please Provide Answer Criterium p-value
the Frequency
of Consumption

Coffee — afew times a day Age 0.0000
—once a day Gender 0.00253

— a few times a week
Tea _ once a month Age 0.01472
— less often than once Gender 0.00001
Yerba mate a month Age 0.02693
~ I dont consume / Education 0.02445

question

Place of residence 0.02849
Energy drinks Age 0.00000
Education 0.00262
Place of residence 0.00204

Notes: p < o — null hypothesis (H,) is rejected in favour of alternative hypothesis (H,), a = 0.05
(it means that there is a statistically significant association between the variables under study).

Source: own study.

In the case of energy drinks, the majority of respondents (60%) declared that
they consume these beverages once a month or even less frequently. These respond-
ents were aged between 18 and 30, had secondary education (52%) or higher educa-
tion (38%), and resided in rural areas or cities with more than 500,000 inhabitants.
The frequency of energy drinks consumption depended on the age, education and
place of residence (Table 3).
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4.2. Consumption Habits When It Comes to the Choice of Products
Containing Caffeine

Coffee beans contain around 1-3% of caffeine, however, depending on the prepa-
ration method, from 75% to even 100% of caffeine coming from beans remain in
them (Wierzejska, 2012). Therefore, literature data confirm that the way the coffee
extract is prepared constitutes a key factor determining the caffeine consumption
(Da Silveira et al., 2017).

The results of the conducted research demonstrate that respondents most often
choose bean coffee (46%), then ground coffee (22%) and finally instant coffee
(20%). Respondents having a preference for bean coffee most frequently declared
higher education (51%), ground coffee or instant coffee — secondary education
(respectively 45% and 62%). It was also stated that the consumption of different
coffee types (ground, instant or bean) is significantly connected with age and educa-
tion of respondents (chi-square test, value p < a, at the assumed significance level
a = 0.05, Table 2). The consumers of instant coffee are mainly people under 20 with
secondary education, and respondents from other age ranges prefer bean coffee.

People declaring higher education most frequently selected bean coffee (58%),
then ground coffee (19%) or instant coffee (11%) (Table 2). Likewise, respondents
with secondary education most frequently selected bean coffee (39%), then instant
coffee (25%) or ground coffee (21%). By contrast, people with vocational education
to the same extent preferred bean coffee (41%) and ground coffee (41%) and less
frequently instant coffee (12%) (Table 2). The selection of coffee types by consumers
is not connected with gender (p = a, assumed level a. = 0.05). Females and males
consume almost equally bean, ground or instant coffee.

Young people under 20 most frequently chose instant coffee, followed by bean
coffee, and finally ground coffee. Respondents in the remaining age ranges chose
bean coffee. In these age groups, the percentage of people preferring bean coffee
amounted to 50% (56% in the 31-40 age group, see Table 2).

Among different tea types, respondents most frequently preferred leaf tea in
bags, followed by leaf tea sold loose, and finally express tea (Table 2). This choice
to a great extent depends on the age, educational background and place of residence.
Young people, under 20 years, most frequently chose leaf tea in bags (49%), then the
one sold loose (24%) and finally express tea (15%). Respondents aged 21-30 selected
leaf tea sold loose (40%) or in bags (39%), then express tea (14%). In the age range of
31-40 years, slightly more people declared the choice of leaf tea in bags (39%) than
the one sold loose (34%) or express tea (21%). In the age group of 41 years and over
most frequently the respondents selected leaf tea in bags (42%) and sold loose (33%).
The majority of respondents declared the choice of leaf tea in bags, among which
the people with higher education constituted 39%, with secondary education
43%, with vocational education 38% and with primary education 73% (Table 2).
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At the same time, leaf tea sold loose was chosen in second place, and the highest
percentage of respondents were those with higher education (39%), then secondary
education (30%), while 26% had vocational education.

Respondents who mostly preferred leaf tea lived in big cities having over 500,000
residents (on average 34% of people) or rural areas (on average 24% of people).

4.3. Awareness of Consumers When It Comes to Pro-health
Characteristics of the Products under Study

The research demonstrates that the majority of respondents, namely 58%, indi-
cated properly that coffee has pro-health properties. A high percentage of respond-
ents (42%) were not sure about coffee possessing pro-health properties, rather indi-
cating that coffee has no pro-health properties. Gender, age and education in this
case did not constitute a significant criterium of the consumers’ knowledge about
pro-health properties of coffee (p = a, assumed level a = 0.05).

In the case of consumers’ awareness as to the pro-health properties of tea
and yerba mate, the majority of them (respectively 80% and 62%) confirmed the
beneficial influence of these products on our health, the others were not sure
about it. Gender, education or place of residence did not influence the consumers’
knowledge when it comes to pro-health properties of tea (p = a, assumed level
a = 0.05). The only factor determining the correctness of answers given was the age
(Table 4). Most frequently, young people under 20 answered correctly, indicating
the pro-health properties of tea. In this age group, there were the fewest wrong
answers that tea does not have such properties (12%). From the answers given by
the respondents, it follows that energy drinks do not have a good reputation among
consumers, since 98% of respondents acknowledged that these beverages are not
healthy.

In this work, the assessment of consumers’ knowledge about the influence of
caffeine on our health was also conducted. Numerous literature reports cover, among
others, the subject of lowering the risk of Alzheimer’s and Parkinson’s diseases
occurrence (Hong, Chan & Bai, 2020; Nowaczewska, Wicifiski & KaZzmierczak,
2020). Own study shows that fewer than 40% of respondents knew that caffeine
lowers the risk of Alzheimer’s and Parkinson’s diseases while the majority of
respondents (60.5%) had no such knowledge and indicated the wrong answer
(Fig. 3). The knowledge of respondents in this regard depends on the age and educa-
tion (p < @, assumed level o = 0.05, Table 4). The majority of people between the
age 18 and 30 (59.5%) did not know the correct answer. Those were mainly people
with secondary education (30%) or higher education (23%). The correct answer was
marked by respondents at the age over 31 (64%). Among the respondents knowing
the correct answer (fewer than 40%), the majority declared higher education (17.5%)
or secondary education (17%).
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Table 4. The Influence of Sociodemographic Factors on Consumer Awareness of Health-
-promoting Properties of Products (Pearson Chi-square Independence Test, Significant
Differences at the Significance Level o < 0.05)

Question Answer Criterium p-value
Please indicate the scale of the pro-healthy |1 —the Place 001999
value of coffee healthiest of residence ’
i 2 — health
Please indicate the scale of the pro-healthy y
value of tea 3 — less healthy Age 0.00079
- 4 —least healthy
Please indicate the scale of the pro-healthy Age 0.00236
value of yerba mate
Place 004548
of residence
Caffeine lowers the risk of Alzheimer’s — true Age 0.00003
and Parkinson’s diseases occurrence — false Education 0.00586
Caffeine increases concentration and lowers Gender 0.02302
the feeling of fatigue Age 0.01720
Substance physiologically neutral Age 0.00054
for the human body Education 0.00939

Notes: p < a — null hypothesis (H,) is rejected in favour of alternative hypothesis (H,), o = 0.05
(it means that there is a statistically significant association between the variables under study).

Source: own study.

The next question about the influence of caffeine on the human nervous
system referred to the influence of caffeine on the increase in concentration and
the decrease in the feeling of fatigue. The research demonstrated that 76% of
respondents knew about the psychostimulatory activity of caffeine (Fig. 3), and their
knowledge depended on gender and age (p < a, assumed level a = 0.05, Table 4).
In this group, male respondents dominated (40%), followed by female respondents
(35%). Basically, in each age range the similar percentage of respondents knowing
the correct answer, between 16% and 20%, was observed. Incorrect answers were
given by 24% people, including mainly female respondents (14%), and the biggest
percentage of people not knowing the correct answers was visible among young
people under 20 (9%), whereas the smallest was among people over 41.

The majority of respondents are aware of the influence caffeine has on the
nervous system. It is confirmed by the correctness of answers given by respondents
(72%) concerning the question whether the cessation of regular consumption may
lead to the withdrawal effect manifested by headache, fatigue, irritation or muscle
pain (Fig. 3). The knowledge of respondents in this regard did not depend on socio-
demographic factors (p = a, assumed level o = 0.05).

Respondents are familiar with the effects caffeine has on the human body, indi-
cating that caffeine does not lower blood pressure (94% of correct answers) but it
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increases concentration and lowers the feeling of fatigue (76% of correct answers)
(Fig. 3).

Lowers blood pressure | 6 94

Increases concentration,
lowers the feeling of fatigue

The withdrawal effect ma.nifested_
by headaches, fatigue

Lowers the risk of occurrence of Alzheimer’s
and Parkinson’s diseases

Substance physiologically neutral

for human body 10 0

0 10 20 30 40 50 60 70 80 90 100
%
O True [ False

Fig. 3. The Knowledge of Respondents about the Influence of Caffeine on Health

Source: own study.

The study also analysed the factors determining the choice of CCBs. Main
factors influencing the choice of products containing caffeine were taste and smell
values, along with the brand and price (Fig. 4).

The third factor which can be listed is the content of caffeine in CCBs. Respond-
ents also indicated the packaging type and pro-health properties of products
containing caffeine. (Fig. 4). The research also demonstrates that advertisement
and consumer references do not significantly influence their choice of products
containing caffeine.

5. Conclusions

Literature data proved that caffeine consumption mostly from such sources as
CCBs has an upward trend (McLellan & Lieberman, 2012). Coffee and tea are the
products which have the biggest share in caffeine consumption all over the world,
with the significant advantage of coffee over tea (Reyes & Cornelis, 2018).

Presented study confirmed that CCBs, such as coffee and tea, are the most
frequently selected caffeine sources, whereby coffee is mostly preferred, which is
confirmed by 70% of respondents. It also shows that there are significant differences
in preferences for caffeine coming from coffee, tea, yerba mate or energy drinks, as
well as significant associations between these preferences and respondents’ age and
gender.
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Consumer preferences when it comes to coffee vary with age of respondents and
demonstrate an upward trend from 57% for the youngest group of respondents to
78% for respondents aged 41 and over.

The consumption of tested coffee types (ground, instant and bean) is signifi-
cantly related to the age and education of respondents. The most frequently preferred
type is bean coffee, the consumption of which was declared mainly by respond-
ents with higher education, whereas the consumption of ground and instant coffee
was declared by respondents with secondary education. The consumers of instant
coffee are mainly young people under 20 years old, while in other age groups most
frequently selected type is bean coffee.

The frequency of CCBs consumption in particular age groups, which demon-
strates an upward trend with the age of respondents, whereas for the remaining
beverages under study a downward trend with increasing age, regardless of respond-
ents’ gender, is very interesting. Respondents, along with increasing age, consume
more coffee, declaring its consumption a few times a day. Consumers declared that
they consume coffee most frequently once a day.

By contrast, the frequency of consumption of less popular CCBs, such as yerba
mate and energy drinks, is generally dependant on the majority of analysed socio-
demographic factors.

In the case of pro-health properties of CCBs, the respondents despite declaring
the most frequent consumption of coffee, recognised tea as the healthiest, followed
by yerba mate and, finally, coffee. Energy drinks were recognised as lacking
pro-health properties. The issues concerning pro-health properties of caffeine,
such as its psychostimulants and negative effects of consumption cessation, called
withdrawal effect, are well known to the respondents, whereas its preventive
properties against Alzheimer’s and Parkinson’s diseases are known to only 40%
of respondents.

In purchasing decisions related to CCBs, consumers value the organoleptic qual-
ities (taste and smell) of these products most highly, but the brand and price also
seem to be crucial.

The study provides the following recommendations for both consumers and
manufacturers:

— Due to the increasing consumption of coffee, preference for high-waste bean
and ground coffees and the associated increase in caffeine emissions to the environ-
ment, an increase in market share and marketing activities popularising low-caffeine
and low-waste coffees and the inclusion of information when it comes to caffeine
content on labels is required.

— It may be convenient for consumers to include information on the health-
-promoting properties of CCBs and their environmental impact, which could
make it easier for buyers to decide whether to purchase the product. The consumer
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decision-making process related to the purchase and consumption of food involves
a search for information by the consumer. The point that should guide the retailer
should be the content and the reliability of the information, as well as the user-
friendly way in which it is communicated on the product labels.

— Information on the effects of caffeine on the human body should be taken into
account when creating coffee package labels, promotional materials and advertise-
ments. The content provided must be understandable to the potential recipient. This
is all the more important as the majority of respondents declare low relevance of
caffeine content in the choice of products containing it and have insufficient knowl-
edge when it comes to its pro-health and negative effects.

— Consumers should rationalise their coffee consumption (other sources of CCBs
as well) by limiting the consumption of highly caffeinated coffees, i.e., espresso
or Turkish-brewed, and use decaffeinated and low-caffeinated coffee varieties for
frequent consumption.

— The common point, however, should be the content and reliability of the infor-
mation, as well as the accessible way of conveying it. With regard to the composition
and content of information materials, the assumptions underlying the labels can be
implemented.
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