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Abstract

Beekeeping plays a fundamental and irreplaceable role in the conservation of
biodiversity and the sustainability of agricultural systems in the Mediterranean
region. While in other climatic regions this activity shows a low degree of pro-
fessionalization, in southeastern Spain, around 80% of beekeeping farms are
managed by professional beekeepers. However, the economic viability of these
farms is becoming increasingly threatened due to rising production costs, cli-
mate change, and growing market pressure. In this context, the present study
aims to technically and economically characterize the three most representa-
tive beekeeping production systems in the Region of Murcia: non-transhumant
systems, local transhumant systems, and long-distance transhumant systems.
To this end, an economic and financial analysis was carried out using a cost
accounting approach, establishing the production cost structure for a repre-
sentative annual production cycle. The results show that transhumant systems
require greater investment, mainly as a consequence of the operating expenses
associated with hive mobility and supplementary feeding. Nevertheless, their
higher productivity allows them to achieve lower unit production costs while
generating higher employment levels and greater labor productivity. Overall,
the results show that, in semi-arid Mediterranean regions, transhumance con-
stitutes an essential adaptation strategy. This practice increases productivity,
reduces dependence on supplementary feeding, lowers unit production costs
and, ultimately, strengthens the economic viability and competitiveness of bee-
keeping farms.
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1. Introduction

The Spanish beekeeping sector accounts for approximately 0.44% of total national
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livestock production and 0.17% of overall agricultural production, with an esti-
mated annual output value—derived from honey, wax, and pollen—of approxi-
mately €62 million (Ministerio de Agricultura, Pesca y Alimentacion, 2025). At
the European Union level, Spain stands out not only for its large number of bee-
hives, but also because nearly 80% are managed by professional beekeepers, de-
fined as those operating more than 150 hives. However, the significance of this
sector cannot be assessed solely in economic terms. The contribution of beekeep-
ers extends far beyond the production of honey, pollen, and wax; most im-
portantly, bees play an essential and irreplaceable role in the pollination of both
wild flora and agricultural crops, thereby contributing to the preservation of bio-
diversity and the sustainability of agricultural production systems (Calderone,
2012; Feketéné Ferenczi et al., 2023; Gallai et al., 2009).

Beekeeping in southeastern Spain, particularly in the Region of Murcia, pre-
sents distinctive characteristics that clearly differentiate it from practices observed
in other Spanish areas. One of its defining features is the semi-arid climate, char-
acterized by prolonged periods of drought, which directly affects flowering cycles
and hinders the permanent establishment of hives in the same location. As a re-
sult, seasonal hive transhumance to northern regions with more favorable envi-
ronmental conditions is a widespread practice (Ferreira-Golpe et al., 2021). This
includes both internal transhumance within the region itself—commonly referred
to as local transhumance—and long-distance transhumance to other Spanish
provinces such as Soria, Burgos, Palencia, and Albacete.

According to Ministerio de Agricultura, Pesca y Alimentaciéon (MAPA) (2025),
two main beekeeping systems can be identified in Spain. The first predominates
in the north and northwest and is characterized by a high proportion of hobbyist
and small-scale non-professional beekeepers, most of whom do not practice trans-
humance. The second, prevalent in the central and southern/southeastern regions
of the Iberian Peninsula, is marked by a higher degree of professionalization and
a predominantly transhumant production model. Indeed, Extremadura, Andalu-
sia, and the Region of Murcia exhibit the highest relative proportion of profes-
sional beekeeping operations within their respective territories.

The sector currently faces a range of structural weaknesses and external threats.
These include adverse climatic conditions—such as extreme temperatures, pro-
longed droughts, or excessive rainfall—which directly affect floral availability; ris-
ing production costs combined with low market prices received for honey and
pollen; and substantial imports of honey and other apicultural products from
third countries at prices significantly below domestic production costs (Aydin et
al., 2019). In addition, sanitary challenges, including Varroa destructorinfestation
(varroosis) and other biological threats such as Vespa velutina, continue to un-
dermine colony health and reduce bee populations (Feketéné Ferenczi et al., 2023;
Gregorc & Sampson, 2019).

In response to these challenges, European Union Member States, within the

framework of the Common Agricultural Policy (CAP), are redefining interven-

DOI: 10.4236/0jacct.2026.154020

421 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2026.154020

J. Garcia Garcia et al.

tion strategies and allocating financial support aimed at improving the production
and marketing conditions of apicultural products. This renewed CAP vision seeks
to strengthen food security, enhance environmental sustainability, and promote
the socioeconomic development of rural areas by equipping Member States with
the flexibility to design sector-specific interventions tailored to identified needs
and priorities, while maintaining the economic viability of agricultural activity as
a central principle (Feketéné Ferenczi et al., 2023).

Within this framework, particular emphasis is placed on improving commer-
cialization through producer associations (Aydin et al., 2019) and encouraging
generational renewal, given that the aging farming population remains one of the
major structural challenges facing European agriculture (Makri et al., 2015).

Economic and production cost analyses constitute essential tools for agricul-
tural decision-making, investment planning, and the establishment of prices that
adequately reflect real production costs. In Spain, Law 16/2021 on the Food Chain
reinforces this principle by requiring that contractual prices cover, at a minimum,
the effective costs incurred at each stage of the food supply chain, thereby foster-
ing more balanced and transparent commercial relationships (Egea Clemente et
al., 2025). Despite this regulatory framework, there remains a notable scarcity of
both official technical reports and peer-reviewed scientific studies addressing pro-
duction costs in the agricultural sector in general, and more specifically in the
beekeeping sector (Sturiale et al., 2024), which limits evidence-based policymak-
ing and strategic planning. In this context, studies assessing production costs and
economic viability are essential for guiding decision-making processes, enhancing
the competitiveness and resilience of the agri-food chain, and providing reliable
reference data for both policymakers and private stakeholders. The present study
stems from a technical-economic assessment commissioned by the Regional Gov-
ernment of Murcia to support the justification of eligible beekeeping-related ex-
penditures under tab-funded support schemes.

The socioeconomic relevance of the beekeeping sector in southeastern Spain,
together with the urgent need for rigorous cost analyses within the framework of
agricultural policy design and the limited availability of detailed scientific evi-
dence, provides the rationale for this study. Consequently, the objective of this
research is to provide a technical characterization and analysis of representative

beekeeping production systems in southeastern Spain.

2. Materials and Methodology
2.1. Description of the Study Area and Production Systems

The study area considered in this research is southeastern Spain, specifically the
Region of Murcia. According to livestock registry data published by Ministerio de
Agricultura, Pesca y Alimentacion (MAPA) (2025), the Region of Murcia has 508
registered transhumant beekeeping farms, representing slightly more than 88% of

the total number of operations in the region. These farms account for 98.4% of
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the total number of beehives and reflect a highly professionalized sector charac-
terized predominantly by transhumant production systems.

The appropriate adaptation of economic and financial analysis methodologies
to local production systems requires a prior understanding of the structural char-
acteristics of production and marketing within the sector under study (Garcia
Garcia, 2023; Garcia Garcia & Garcia Brunton, 2013). The estimation of produc-
tion costs depends not only on the productive orientation of the activity, but also
on the specific characteristics of the farming system, including farm size, produc-
tion practices, technological level, and the origin and composition of production
inputs, particularly feed-related resources. Likewise, farm income is strongly in-
fluenced by commercialization channels, which are often specific to each geo-
graphical area. Consequently, it is essential to define production systems that are
representative of the study area in order to ensure the validity and applicability of
the economic analysis.

For this purpose, a farm size considered sufficient to ensure both technical and
economic viability was established, corresponding to an operation of 750 Layens-
type hives. Based on this representative scale, three production systems were de-
fined: local transhumance, long-distance transhumance, and the minority fixed-
location system without transhumance. By standardizing production capacity
across all systems (750 hives), the study ensures that comparisons between alter-
native production models can be performed under equivalent technical condi-

tions.

Table 1. Technical and economic data from the baseline information.

Description Data (unit)
Layens-type hive €38.50/unit

Initial swarm establishment €72/unit

Storage and honey-processing facility €215/m?
Average gross honey production without transhumance 16 kg/hive
Average gross honey production with local transhumance 20 kg/hive
Average gross honey production with long-distance transhumance 25 kg/hive
Average annual gross wax production 800 g/hive

Annual wax reuse rate 75%

Unit revenue from surplus wax €5.00/kg

Hives allocated to pollination services 75 hives
Revenue per hive from pollination services €40.00/hive
Annual supplemental feeding without transhumance 18 kg/hive
Annual supplemental feeding with local transhumance 12 kg/hive

Annual supplemental feeding with long-distance transhumance 8 kg/hive

Average price of supplemental feed €1.35/kg

Fixed land lease cost €254.00
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Land lease cost for local transhumance €386.00
Land lease cost for long-distance transhumance €548.00
Unit cost of sanitary treatment €2.50/hive
Unit cost of disinfection €2.50/hive
Annual LHPA veterinary service fee €365.00
Average duration of local transhumance (2 workers) 2 days
Average duration of long-distance transhumance (2 workers) 3.5 days
Liability, theft, and vandalism insurance €1.05/hive
Passenger car/van insurance €400
Open-bed truck insurance (3500 kg) €550
Truck insurance (8000 kg) €750
Truck insurance with crane (16,000 kg; 1500 kg crane capacity) €1050
Adjusted interest rate (opportunity cost) 1.50%

2.2. Data Collection

Data on production processes used to define the representative production mod-
els and their corresponding cost structures were collected in 2025 through field
surveys conducted with beekeepers, sector technicians, and representatives of
public institutions responsible for agricultural production in the Region of Mur-
cia. Specifically, 12 on-site surveys were conducted with professional beekeepers
selected by the Animal Production Service of the Directorate-General for Live-
stock, Fisheries and Aquaculture of the Autonomous Community of the Region
of Murcia. The surveys were distributed across the three farm typologies, with
four beekeepers surveyed for each type.

The survey covered all technical and economic variables required to define the
production cost structure, including production characteristics (productivity,
management practices, supplemental feeding, etc.), infrastructure (hive type, ve-
hicle characteristics, auxiliary buildings, etc.), production inputs, and labor and
equipment performance across the different production stages.

Data collection was carried out in three sequential phases. The first phase con-
sisted of open-ended interviews with respondents to identify the main technical
and management characteristics of the production systems. In the second phase,
a structured questionnaire specifically designed by the research team at the Mur-
cian Institute for Agricultural and Environmental Research and Development
(IMIDA) was administered. This instrument collected detailed information on
production systems, associated investments, production performance indicators,
labor requirements, and other relevant operating costs. Finally, once the repre-
sentative production models had been defined, the collected information was val-
idated through targeted follow-up interviews with respondents (Garcia Castella-
nos et al., 2025).
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Price data were updated using the internal database of IMIDA’s Bioeconomy
Research Team, which contains unit prices for production inputs, yields, technical
coefficients, and cost structures across a wide range of agricultural and livestock
sectors, and has served as the basis for several official technical publications (Gar-
cia Garcia, 2024; Garcia Garcia & Garcia Brunton, 2013).

2.3. Socioeconomic Analysis

To evaluate the production systems described above, an economic and financial
analysis was conducted using a cost-accounting approach, establishing the pro-
duction cost structure for a representative annual production cycle (Garcia Gar-
cia, 2023, 2024). The prices of inputs and productive resources used in the calcu-
lations were obtained from the database described above.

Costs were classified into fixed and variable components, and opportunity costs
were incorporated into the analysis (Egea Clemente et al., 2025; Garcia Castellanos
etal.,, 2024, 2025). Opportunity cost was estimated based on the return obtainable
from alternative low-risk financial investments, represented in this study by a
1.5% annual interest rate (Garcia Garcia, 2023).

This study has limitations as is based on a representative one-year production
cycle and average production yields, which may not capture interannual and
farm-level variability. Moreover, the analysis is specific to beekeeping systems in
the Region of Murcia and socioeconomic studies are subject to market variability.
Therefore, although the methodological approach is transferable, the quantitative
results should be generalized to other regions with caution.

1) Fixed costs

Fixed costs comprise expenditures associated with capital depreciation. Depre-
ciation was calculated using the straight-line method.

The initial investment considered for each production system included infra-
structure related to beekeeping operations (hives and initial swarms), vehicles
adapted to each production model, storage and honey-processing facilities, ex-
traction equipment, protective clothing, auxiliary materials, and legal registration
and administrative costs.

In all scenarios, the initial investment corresponding to 750 hives was consid-
ered. This size was established as the representative average of regional beekeeping
operations and was provided by the Animal Production Service of the Directorate-
General for Livestock, Fisheries and Aquaculture of the Autonomous Community
of the Region of Murcia. Additionally, an investment equivalent to 80% of the
total required swarms was included, reflecting the common practice of gradually
expanding the number of colonies over time in order to improve sanitary condi-
tions and facilitate the progressive establishment of bee populations.

Fixed-location operations and farms practicing local transhumance generally
require storage facilities of approximately 40 m”. By contrast, long-distance trans-
humant operations typically involve higher production volumes and larger infra-

structures, with an estimated storage requirement of approximately 50 m?, accord-
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ing to survey results.

Vehicle requirements also vary according to the production system, ranging

from smaller transport vehicles for fixed and local systems to larger-capacity

trucks for long-distance transhumance operations.

2) Variable Costs

Variable costs include all expenditures that may vary during the annual pro-

duction cycle and are associated with inputs, services, and operational activities

carried out throughout the fiscal year.

Supplemental feeding: Beekeepers commonly provide supplemental feed dur-
ing periods of limited floral availability, particularly in unfavorable seasons.
Feed requirements depend on the production system: non-transhumant sys-
tems show the highest consumption levels, which progressively decrease in lo-
cal and long-distance transhumant systems. Average annual feed consumption
values are presented in Table 1. Supplemental feeding generally consists of
sugar-based syrups or commercial feeding pastes, occasionally enriched with
vitamin supplements. Water consumption associated with feeding was consid-
ered negligible.

Land lease: This cost corresponds to the lease of the fixed land base used by
the operation and was estimated according to prevailing dryland rental values.
Administrative transhumance permits: Transhumant systems incur addi-
tional costs associated with temporary settlement in destination areas, gener-
ally in the form of land rental payments or municipal concession fees. These
costs are higher in long-distance transhumance systems due to longer average
stays.

Animal health treatments: At least one acaricide-insecticide treatment is le-
gally required each year; however, two treatments are common practice. Com-
mon active substances include amitraz, tau-fluvalinate, and oxalic acid. In ad-
dition, routine hive disinfection is performed using diluted caustic soda.
Livestock Health Protection Association (LHPA) veterinary services: Pro-
fessional beekeeping operations commonly belong to an LHPA associated with
their home territory. Membership involves an annual fixed fee covering veter-
inary supervision and advisory services, generally determined according to
farm size.

Hive transportation for transhumance: This cost includes transporting hives
to and from seasonal destinations and comprises fuel, lubricants, and driver-
related expenses. It varies according to both transport distance and vehicle
type. Vehicle depreciation is accounted for under fixed costs.

Travel and accommodation during transhumance: These costs correspond
to travel and accommodation expenses incurred by beekeeping workers during
transhumance operations. The analysis assumes two workers per transfer, with
average stays of 2 days for local transhumance and 3.5 days for long-distance
transhumance.

Maintenance: Annual maintenance costs for infrastructure—including vehi-
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cles and storage facilities—were estimated as 1.0% of the initial investment
value.
Insurance: Each hive is assumed to be covered by liability, theft, and vandalism
insurance. In addition, annual insurance premiums were included for the dif-
ferent vehicle types used in each production system (Table 1).
Labor: Labor costs include the value of the time devoted by the owner or farm
manager to production-related tasks, including hive management, loading and
unloading during transhumance, sanitary treatments, supplemental feeding,
resource management, and general administrative duties.
3) Unit cost and productivity
Interviews conducted with beekeepers and sector specialists revealed that, in
addition to income generated from the sale of the main product—honey—bee-
keeping operations typically obtain revenue from complementary products
and services.
In all production systems, beeswax is generated as a secondary product. Most
of this wax is reused internally in the form of foundation sheets for hive
maintenance and renewal; however, approximately 25% of total annual wax
production constitutes surplus output and can be marketed as a by-product
(Table 1).
An additional source of income derives from pollination services provided to
nearby agricultural holdings. These services are particularly relevant for crops
with high pollination requirements, including fruit trees (such as peach, apri-
cot, and almond) and horticultural crops (such as watermelon, melon, and
zucchini). In practice, this activity is usually carried out locally using a limited
proportion of the available hives; in the present study, this proportion was es-
tablished at 10% of the total number of hives (Table 1).
Based on the estimated cost structures and production levels of each system, a
comparative analysis of unit production costs was subsequently performed.

The results are expressed in terms of unit production cost considering two sce-

narios: 1) accounting only for revenues generated from honey sales, and 2) ac-
counting for revenues from both honey sales and by-products (wax and pollina-
tion services). In the second scenario, revenues from wax sales and pollination
services were treated as offsets to total production costs and were therefore de-
ducted from total costs before calculating the unit production cost. The unit costs

were calculated using the following equations:

Unit cost without by products:
TC/HP

Unit cost including by products:
(TC - Iw - Ip)/HP

where TC = Total Cost; Iw = Revenue from wax sales; Ip = Revenue from pollina-

tion services; and HP = Honey production.

4) Employment generated
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The estimation of labor requirements allows the quantification of direct em-
ployment generated by beekeeping activity, thereby providing an indicator of its
contribution to rural socioeconomic development.

Within the present socioeconomic analysis, employment generation was esti-
mated by calculating the total labor requirements associated with each production
system, including tasks specifically related to transhumance where applicable. The
labor hours assigned to each production system correspond to the average values
obtained from the surveys conducted across the different beekeeping farms.

To standardize labor measurement, employment was expressed in terms of Ag-
ricultural Work Units (AWU), with one AWU defined as 230 working days per
year, equivalent to 1840 annual working hours. This indicator is widely used in
agricultural and livestock economic analyses to assess labor demand and employ-

ment generation (Egea Clemente et al., 2025; Garcia Castellanos et al., 2026).

3. Results and Discussion

The investment requirements associated with each production system were esti-
mated using the baseline technical information obtained from field surveys and
complementary bibliographic sources. Tables 2-4 present the corresponding ini-
tial and long-term investment requirements by budget category, together with the
total investment associated with each farm type.

Depreciation was calculated on the basis of acquisition cost, residual value
(where applicable), and the estimated useful life of each asset; these parameters
are detailed in the corresponding tables.

Table 5 presents the cost structure of the three beekeeping systems analyzed in
this study. For each production model, costs are reported in both absolute and
relative terms, allowing an assessment of the proportional contribution of each

cost component to the overall production cost.

Table 2. Investment and Amortization: Non-transhumance system.

Initial Investment Useful Life Residual Value Amortization

© (years) © (Eyear™)

Layens-type hives 28,875 12 0 2436

Initial swarms 43,200 25 0 1750

3500 kg cargo vehicle 38,000 18 7600 1710

Van-type vehicle 20,000 8 4000 2025
Warehouse/handling shed 8600 30 0 290
On-site extraction equipment 5525 10 0 559
Honey shipment 1710 2 0 866
Clothing and accessories 925 4 0 234
Legalization, fees, signage 750 25 0 30

147,585 9901

The fixed cost of each item, expressed in €-year~, includes the opportunity cost.

DOI: 10.4236/0jacct.2026.154020

428 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2026.154020

J. Garcia Garcia et al.

Table 3. Investment and amortization: local transhumance system.

Initial Investment Useful Life Residual Value Amortization

(€) (years) (€) (E-year™)

Layens-type hives 28,875 12 0 2436

Initial swarms 43,200 25 0 1750

3500 kg cargo vehicle 68,000 15 7600 3672

Van-type vehicle 20,000 8 4000 2025
Warehouse/handling shed 8600 30 0 290
On-site extraction equipment 5525 10 0 559

Honey shipment 2025 2 0 1025
Clothing and accessories 1028 4 0 260
Legalization, fees, signage 750 25 0 30

178,003 12,048

The fixed cost of each item, expressed in €-year™, includes the opportunity cost.

Table 4. Investment and amortization: long distance transhumance system.

Initial Investment Useful Life Residual Value Amortization

€) (years) €) (€-year™)

Layens-type hives 28,875 12 0 2436

Initial swarms 43,200 25 0 1750

3500 kg cargo vehicle 118,000 15 7600 6372

Van-type vehicle 20,000 8 4000 2025
Warehouse/handling shed 10,750 30 0 363
On-site extraction equipment 6464 10 0 655

Honey shipment 2835 2 0 1435
Clothing and accessories 1203 4 0 304
Legalization, fees, signage 793 25 0 32

232,120 15,372

The fixed cost of each item, expressed in €-year™, includes the opportunity cost.

Table 5. Cost structure of the three beekeeping system analyzed.

No transhumance Local transhumance Long-distance transhumance
Concept Absolute Cost Relative Cost Absolute Cost Relative Cost Absolute Cost Relative Cost
© (%) € (%) © (%)

Fixed costs (FC)

Layens-type hives 2436 3.85% 2436 3.71% 2436 3.29%
Initial swarms 1750 2.77% 1750 2.66% 1750 2.36%
Freight vehicle 1710 2.71% 3672 5.59% 6372 8.60%

Van-type vehicle 2025 3.20% 2025 3.08% 2025 2.73%
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Warehouse/handling shed
On-site extraction equipment
Honey shipment
Uniforms and auxiliary supplies
Legalization, fees, signage
Total fixed costs
Variable costs (VC)
Supplemental feeding
Land-based lease

Administrative concession for
transhumance

Animal health
ADSG veterinary expenses

Transportation of beehives for
transhumance

Migrations/transhumance stays
Maintenance
Insurance
Labor
Total variable costs
Total costs (TC)

Unit cost including by-products
(€/kg)

Unit cost without by-products
(€/kg)

290 0.46% 290 0.44% 363 0.49%
559 0.89% 559 0.85% 655 0.88%
866 1.37% 1025 1.56% 1435 1.94%
234 0.37% 260 0.40% 304 0.41%
30 0.05% 30 0.05% 32 0.04%
9901 15.66% 12,048 18.34% 15,372 20.74%
16,649 26.34% 12,949 19.71% 7399 9.99%
254 0.40% 254 0.39% 254 0.34%
- - 386 0.59% 548 0.74%
4187 6.62% 4187 6.37% 4187 5.65%
365 0.58% 365 0.56% 609 0.82%
- - 1269 1.93% 2233 3.01%
- - 1880 2.86% 5400 7.29%
676 1.07% 980 1.49% 1510 2.04%
1764 2.79% 1967 2.99% 2271 3.06%
29,415 46.54% 29,415 44.77% 34,317 46.31%
53,309 84.34% 53,651 81.66% 58,728 79.26%
63,210 100.00% 65,699 100.00% 74,100 100.00%
4.95 4.13 3.74
5.27 4.38 3.95

Within the initial investment structure, two major components stand out: phys-
ical infrastructure—primarily hives and initial swarms—and transport vehicles.
Together, these two categories account for between 88.0% and 90.5% of total in-
vestment in the non-transhumant and long-distance transhumance systems, re-
spectively. However, the relative contribution of hives and swarms declines pro-
gressively from the non-transhumant system (48.8%) to the long-distance trans-
humance system (31.0%), while the opposite trend is observed for vehicle-related
investment. Transhumant production systems require substantially higher invest-
ment in transport equipment, both in absolute and relative terms. In the case of
long-distance transhumance, vehicles represent up to 59.5% of total initial invest-
ment (Tables 2-4). Storage facilities and extraction equipment rank next in im-
portance, although their contribution remains considerably lower.

The investment-per-hive indicator, used here as a proxy for production capac-

ity, ranges from €197 per hive in non-transhumant systems to €309 per hive in
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long-distance transhumance systems, with local transhumance occupying an in-
termediate position at €237 per hive. The cost structure reveals an activity char-
acterized by a relatively high proportion of fixed costs (FC), ranging from 15.66%
in the non-transhumant system to 18.34% in local transhumance and 20.74% in
long-distance transhumance (Table 5). These results confirm that more produc-
tive systems, particularly those involving transhumance, require greater capital
investment and consequently exhibit higher relative fixed costs, largely associated
with the need for larger and more specialized transport vehicles.

Production systems differ substantially depending on the technological level
adopted, the combination of production factors employed, and whether transhu-
mance is practiced, resulting in distinct fixed-cost structures. Similar variability
has been reported in other Mediterranean regions, where fixed costs range from
8.8% in Tirkiye (Dogan & Adanacioglu, 2021) to 10% in Greece (Makri et al.,
2015) and 20.3% in Egypt (Alropy et al., 2019).

By comparison, in other Mediterranean livestock systems such as dairy sheep
and goat farming, fixed costs generally account for slightly more than 5% of total
costs (Garcia Garcia, 2024). These intensive indoor systems require high initial
investment; however, much of that investment—particularly in buildings, facili-
ties, permits, and breeding stock—has a long useful life, resulting in relatively low
annual depreciation costs.

Among variable costs, labor is the dominant component, accounting for be-
tween 44.8% and 46.5% of total production costs. This finding is consistent with
previous studies reporting labor as the largest cost component in other beekeeping
systems, including Bosnia and Herzegovina (41%) (Nikoli¢ et al., 2022) and Ti-
rkiye (48%) (Aydin et al., 2019). Moreover, absolute labor costs tend to increase
in transhumant systems, as also reported by Dogan & Adanacioglu (2021). Similar
patterns have been identified by Feketéné Ferenczi et al. (2023) and Tubene et al.
(2023). Given its structural nature, labor costs offer limited scope for reduction;
improvements in economic efficiency therefore depend primarily on increasing
productivity through economies of scale (Alropy et al., 2019; Tubene et al., 2023)
and through greater technological efficiency in transport and honey extraction
equipment.

Supplemental feeding constitutes the second most important cost component,
representing 26.3% of total costs in non-transhumant systems. However, its rela-
tive importance decreases markedly in transhumant systems, particularly in long-
distance transhumance, where it accounts for only 10.0% of total costs, despite the
additional expenses associated with transport, travel, and temporary stays at des-
tination sites (Table 5). When these transhumance-related expenses are combined
with feeding costs, the resulting share reaches 24.5% in local transhumance and
20.3% in long-distance transhumance. This indicates that, although transhu-
mance reduces feeding costs, the overall reduction is only partially offset by new
logistical expenditures. Therefore, the economic viability of transhumance de-

pends fundamentally on the productivity gains achieved through increased honey
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yields per hive. Other studies have similarly identified feeding as a major variable
cost component, accounting for approximately 25% - 30% of total production
costs (Aydin et al., 2019; Dogan & Adanacioglu, 2021; Feketéné Ferenczi et al.,
2023; Makri et al., 2015). In this regard, Aydin et al. (2019) emphasized the stra-
tegic importance of selecting suitable locations for transhumant apiaries.

Together, labor and supplementary feeding costs account for as much as 72.9%
of total production costs in non-transhumant systems. In transhumant systems,
however, the greater weight of vehicle-related fixed costs reduces the relative im-
portance of this combined category, lowering it to 64.5% in local transhumance
and 56.3% in long-distance transhumance. Comparable proportions have been
reported in other livestock sectors, such as intensive dairy goat systems in south-
eastern Spain, where labor and feeding jointly account for between 76% and 80%
of total production costs (Garcia Garcia, 2024).

Animal health treatment represents another relevant cost component, amount-
ing to €4187 annually and accounting for approximately 6% of total costs across
all production systems. Insurance costs—including both hive and vehicle cover-
age—also increase with the scale and technical complexity of the operation, reach-
ing 3% of total costs in long-distance transhumance systems. Similarly, mainte-
nance costs are primarily influenced by vehicle type and account for up to 2% of
total costs in long-distance transhumance systems (Table 5). These findings fur-
ther illustrate the additional cost burden associated with transhumant manage-
ment systems.

As reported in other European regions, honey remains the principal product
and primary source of income for beekeeping operations (Dogan & Adanacioglu,
2021; Feketéné Ferenczi et al., 2023; Ferreira-Golpe et al., 2021; Makri et al., 2015).
Nevertheless, by-products and complementary services—such as surplus wax
sales and pollination services—provide additional income that, although mod-
est, is not economically negligible (Makri et al., 2015). Table 5 shows that unit
production costs are sensitive to this supplementary income. In the present
study, the difference ranges from €0.21/kg in long-distance transhumance sys-
tems to €0.32/kg in non-transhumant systems. Although relatively small, these
margins may determine the economic viability of an operation; notably, more
productive and transhumant systems appear less dependent on supplementary
revenues.

The results clearly indicate that transhumance systems achieve lower unit pro-
duction costs, primarily because increased productivity more than compensates
for the additional operational expenses associated with mobility. In semi-arid
Mediterranean conditions, the unit cost of honey production in non-transhumant
systems (€4.95/kg) is considerably higher than in local (€4.13/kg) and long-dis-
tance transhumance systems (€3.74/kg) (Table 5). From the perspective of cost
analysis and cost accounting adopted in this study, the long-distance transhu-
mance system exhibits the lowest unit production cost and is therefore the most

economically competitive. After accounting for recent increases in input prices,
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these results remain consistent with those reported in previous studies (Aydin et
al., 2019; Dogan & Adanacioglu, 2021; Tosun & Oguz, 2021).

These findings suggest that transhumance is an essential adaptive strategy in
semi-arid Mediterranean regions, as it improves productivity, reduces depend-
ence on supplemental feeding, lowers unit production costs, and ultimately en-
hances economic viability and competitiveness. As noted by Ferreira-Golpe et al.
(2021), transhumance is much less common in northern Spain, where climatic
conditions and floral resources are more favorable, than in southern and south-
eastern regions such as Murcia, where professionalized and larger-scale transhu-
mant operations predominate (Ministerio de Agricultura, Pesca y Alimentacion,
2025).

The production systems analyzed generate between 1.51 Agricultural Work
Units (AWU) in local transhumance and non-transhumant systems and 1.77
AWU in long-distance transhumance systems. These jobs are directly linked to
rural areas, highlighting the social importance of beekeeping activity. Labor re-
quirements per hive are higher in the long-distance transhumance system (425
hives/AWU) than in the local transhumance and non-transhumant systems (497
hives/AWU). Nevertheless, these values are relatively high and reflect the high
level of professionalization and the operational scale of the regional beekeeping
sector (Ministerio de Agricultura, Pesca y Alimentacion, 2025).

As previously noted by Makri et al. (2015), the aging rural population and the
lack of generational renewal remain major structural challenges for the sector. In
this context, ensuring the economic viability of beekeeping—given its recognized
socioeconomic and environmental importance—should constitute a strategic pol-
icy priority (Ferreira-Golpe et al., 2021).

Finally, several authors have emphasized the importance of strengthening co-
operation among professional beekeepers, particularly in the marketing of bee
products and in strategic collective actions such as the development of quality la-
bels, technical training, and joint access to financial support (Aydin et al., 2019;
Ceyhan et al., 2017). Producer associations and interprofessional organizations
can play a decisive role in promoting more balanced and transparent commercial
relationships across the value chain, in line with the objectives of regulatory
frameworks such as Spain’s Law 16/2021 on the Food Chain (Egea Clemente et
al., 2025), which transposes Directive (EU) 2019/633 of the European Parliament

and of the Council.

Acknowledgements

This work has been funded by the Rural Development Program (FEADER) within
the framework of the project “Socio-economic Analysis of the CAP in the Region

of Murcia”.

Author Contributions

Conceptualization, methodology, formal analysis, investigation, resources, B.G.G,

DOI: 10.4236/0jacct.2026.154020

433 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2026.154020

J. Garcia Garcia et al.

J.G.G. and I.G.M.; writing—original draft preparation, writing—review and edit-
ing, B.G.G, ].G.G., .G.M and F.C.L,; funding acquisition J.G.G. All authors have
read and agreed to the published version of the manuscript.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

Alropy, E. T., Desouki, N. E., & Alnafissa, M. A. (2019). Economics of Technical Efficiency
in White Honey Production: Using Stochastic Frontier Production Function. Saudi Jour-
nal of Biological Sciences, 26, 1478-1484. https://doi.org/10.1016/j.sjbs.2019.09.029

Aydin, B., Aktiirk, D., & Arsoy, D. (2019). Economic and Efficiency Analysis of Beekeeping
Activity in Turkey: Case of Canakkale Province. Ankara Universitesi Veteriner Fakiiltesi
Dergisi, 67, 23-32. https://doi.org/10.33988/auvfd.571371

Calderone, N. W. (2012). Insect Pollinated Crops, Insect Pollinators and US Agriculture:
Trend Analysis of Aggregate Data for the Period 1992-2009. PLoS ONE, 7, €37235.
https://doi.org/10.1371/journal.pone.0037235

Ceyhan, V., Canan, S., Yildirim, C., & Tiirkten, H. (2017). Economic Structure and Services
Efficiency of Turkish Beekeepers’ Association. European Journal of Sustainable Devel-
opment, 6, 53-64. https://doi.org/10.14207/ejsd.2017.v6n4p53

Dogan, N., & Adanacioglu, H. (2021). Performance Evaluation of Beekeeping Farms: A
Case Study from Giimiishane, Turkey. Pakistan Journal of Zoology, 53, 1603-2000.

https://doi.org/10.17582/journal.pjz/20201217151232

Egea Clemente, F., Garcia Castellanos, B., Garcia Garcia, J., & Fuster Villa, P. E. (2025).
Economic Assessment of Conventional Broccoli Cultivation in Southeastern Spain. Ag-
riculture, 15, Article 2446. https://doi.org/10.3390/agriculture15232446

Feketéné Ferenczi, A., Sziics, I., & Bauerné Gathy, A. (2023). Economic Sustainability As-
sessment of a Beekeeping Farm in Hungary. Agriculture, 13, Article 1262.
https://doi.org/10.3390/agriculture13061262

Ferreira-Golpe, M. A., Garcia-Arias, A. 1., Pérez-Fra, M. d. M., & Véazquez-Gonzailez, I.
(2021). Impacto socioeconémico de la actividad apicola y caracteristicas productivas del
sector en la provincia de A Corufa. Informacion Tecnica Economica Agraria, 117, 295-
310. https://doi.org/10.12706/itea.2020.031

Gallai, N., Salles, J., Settele, J., & Vaissiére, B. E. (2009). Economic Valuation of the Vul-
nerability of World Agriculture Confronted with Pollinator Decline. Ecological
Economics, 68, 810-821. https://doi.org/10.1016/j.ecolecon.2008.06.014

Garcia Castellanos, B., Garcia Garcia, B., & Garcia Garcia, J. (2024). Economic and Envi-
ronmental Assessment of Conventional Lemon Cultivation: The Case of Southeastern
Spain. Agronomy, 14, Article 1842. https://doi.org/10.3390/agronomy14081842

Garcia Castellanos, B., Garcia Garcia, B., & Garcia Garcia, J. (2025). Economic and Envi-
ronmental Assessment of Organic Lemon Cultivation: The Case of Southeastern Spain.
Agronomy, 15, Article 1372. https://doi.org/10.3390/agronomy15061372

Garcia Castellanos, B., Villa, P. E. F., Garcia, J. G., & Egea Clemente, F. (2026). Comparative
Economic Evaluation of Greenhouse Pepper Cultivation under Conventional and Or-

ganic Management. Agriculture, 16, Article 889.
https://doi.org/10.3390/agriculture16080889

Garcia Garcia, J. (2023). Estructura de costes de los principales cultivos en agricultura

DOI: 10.4236/0jacct.2026.154020

434 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2026.154020
https://doi.org/10.1016/j.sjbs.2019.09.029
https://doi.org/10.33988/auvfd.571371
https://doi.org/10.1371/journal.pone.0037235
https://doi.org/10.14207/ejsd.2017.v6n4p53
https://doi.org/10.17582/journal.pjz/20201217151232
https://doi.org/10.3390/agriculture15232446
https://doi.org/10.3390/agriculture13061262
https://doi.org/10.12706/itea.2020.031
https://doi.org/10.1016/j.ecolecon.2008.06.014
https://doi.org/10.3390/agronomy14081842
https://doi.org/10.3390/agronomy15061372
https://doi.org/10.3390/agriculture16080889

J. Garcia Garcia et al.

ecoldgica de la Region de Murcia. Consejeria de Agua, Agricultura, Ganaderia y Pesca
de la Regi6én de Murcia.

Garcia Garcia, J. (2024). Estructura Productiva y de costes de las orientaciones ldcteas de la
Region de Murcia.

https://www.mapa.gob.es/dam/mapa/contenido/alimentacion/servicios/observatorio-
de-precios-de-los-alimentos/nueva-estructura-oca-2024/estudios-de-costes-y-otros-es-

tudios-de-interes/estudios-regionales/murcia/estructuraproductivaydecostesdelasori-
entacioneslacteasdelaregiondemurcia.pdf

Garcia Garcia, J., & Garcia Brunton, J. (2013). Economic Evaluation of Early Peach (Prunus

persicaL. Batsch) Commercial Orchard under Different Irrigation Strategies. Open Jour-
nal of Accounting, 2, 99-106. https://doi.org/10.4236/0jacct.2013.24014

Gregorg, A., & Sampson, B. (2019). Diagnosis of Varroa Mite ( Varroa destructor) and Sus-
tainable Control in Honey Bee (Apis mellifera) Colonies—A Review. Diversity, 11,
Article 243. https://doi.org/10.3390/d11120243

Makri, P., Papanagiotou, P., & Papanagiotou, E. (2015). Efficiency and Economic Analysis
of Greek Beekeeping Farms. Bulgarian Journal of Agricultural Science, 21, 479-484.

Ministerio de Agricultura, Pesca y Alimentaciéon (MAPA) (2025). Anuario de Estadistica.
https://www.mapa.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/

Nikoli¢, M., Nedi¢, N., & Pordevi¢-Milosevi, S. (2022). Cost-Effectiveness Analysis of Or-
ganic Honey Production in Serbia. Ekonomika Poljoprivrede, 69, 533-547.
https://doi.org/10.5937/ekopolj2202533n

Sturiale, S., Gava, O., Gallardo, M., Buendia Guerrero, D., Buyuktas, D., Aslan, G. E. et al.
(2024). Environmental and Economic Performance of Greenhouse Cropping in the
Mediterranean Basin: Lessons Learnt from a Cross-Country Comparison. Sustainability,
16, Article 4491. https://doi.org/10.3390/su16114491

Tosun, C., & Oguz, C. (2021). Determining the Lowest Cost of Production Capacity in the
Beekeeping Enterprises. Preslia Journal, 93, 1-22.

Tubene, S., Kulhanek, K., Rennich, K., & vanEngelsdorp, D. (2023). Best Management
Practices Increase Profitability of Small-Scale US Beekeeping Operations. Journal of Eco-
nomic Entomology, 116, 47-55. https://doi.org/10.1093/jee/toacl74

DOI: 10.4236/0jacct.2026.154020

435 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2026.154020
https://www.mapa.gob.es/dam/mapa/contenido/alimentacion/servicios/observatorio-de-precios-de-los-alimentos/nueva-estructura-oca-2024/estudios-de-costes-y-otros-estudios-de-interes/estudios-regionales/murcia/estructuraproductivaydecostesdelasorientacioneslacteasdelaregiondemurcia.pdf
https://www.mapa.gob.es/dam/mapa/contenido/alimentacion/servicios/observatorio-de-precios-de-los-alimentos/nueva-estructura-oca-2024/estudios-de-costes-y-otros-estudios-de-interes/estudios-regionales/murcia/estructuraproductivaydecostesdelasorientacioneslacteasdelaregiondemurcia.pdf
https://www.mapa.gob.es/dam/mapa/contenido/alimentacion/servicios/observatorio-de-precios-de-los-alimentos/nueva-estructura-oca-2024/estudios-de-costes-y-otros-estudios-de-interes/estudios-regionales/murcia/estructuraproductivaydecostesdelasorientacioneslacteasdelaregiondemurcia.pdf
https://www.mapa.gob.es/dam/mapa/contenido/alimentacion/servicios/observatorio-de-precios-de-los-alimentos/nueva-estructura-oca-2024/estudios-de-costes-y-otros-estudios-de-interes/estudios-regionales/murcia/estructuraproductivaydecostesdelasorientacioneslacteasdelaregiondemurcia.pdf
https://doi.org/10.4236/ojacct.2013.24014
https://doi.org/10.3390/d11120243
https://www.mapa.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/
https://doi.org/10.5937/ekopolj2202533n
https://doi.org/10.3390/su16114491
https://doi.org/10.1093/jee/toac174

	Socioeconomic Assessment of the Beekeeping Sector in the Region of Murcia (Spain)
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methodology
	2.1. Description of the Study Area and Production Systems
	2.2. Data Collection
	2.3. Socioeconomic Analysis

	3. Results and Discussion
	Acknowledgements
	Author Contributions
	Conflicts of Interest
	References

