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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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