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Abstract—There are approximately 3,400 beekeeping
farms in Latvia with more than 100,000 registered bee
colonies. Most of them are family businesses and are not
united in cooperatives, organizations or producer groups.
This study analyzes the operation of beekeeping farms in
Latgale, evaluating the factors that affect their productivity
and development. The aim of the study is to determine the
relationship between beekeeping practices, farm size,
education level, marketing strategies, bee diseases, climate
conditions and other factors, and how they affect honey yields
and farm openness in Latgale (Latvia). The study used
correlation analysis between different factors. The results
showed that professional beekeepers, for whom beekeeping
is the main source of income, are more open to tourism, have
registered with the Food and Veterinary Service (PVD),
change queen bees in a controlled manner, sow nectar plants,
have developed product identification marks, have a higher
number of honey extractions per season, and on average
collect more than 50 kg of honey from one colony per season.
It was also found that the beekeeper's level of education and
the farm's visibility have a positive impact on honey yield and
sales price. For example, more educated beekeepers produce
15% more honey per colony on average, and their honey sales
price is 10% higher. In addition, it was found that beekeepers
who have fewer problems with neighbors using pesticides
tend to have higher honey yields. These findings could be
useful for developing recommendations for the sustainable
development of the beekeeping industry in Latgale.
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1. INTRODUCTION

Latvia is a country with a significant agricultural sector.
In 2020, farms managed 1.21 million hectares of owned
land, which is 61.7% of the total managed agricultural land.
The remaining areas were leased from other farmers. In the
same year, there were 69 thousand economically active
farms registered in Latvia, which managed 1.97 million
hectares of agricultural land, which is 30.5% of the
country's territory [1]. Agriculture and food production are
important components of the national economy, accounting
for 1 to 60% of the GDP of different countries [2]. This
depends on the geographical location of the country,
traditions, etc. factors. Beekeeping is one of the most
important agricultural sectors in Latvia, which provides not
only a valuable food product - honey, but also promotes the
pollination of agricultural crops and biodiversity.
Beekeeping traditions in Latvia are centuries old, and
beekeeping is an important source of income for many rural
residents. However, the beekeeping industry faces various
challenges, such as climate change, bee diseases, pesticide
use, competition from other countries and adulteration of
beeswax and honey. Therefore, it is important to study the
factors that influence beekeepers' activities and honey
productivity in order to provide recommendations for the
sustainable development of the sector.

In parallel, beekeeping also has other agricultural
functions, such as seed production, organic farming. The
main competitiveness factors in beekeeping are formed at
the regional level, therefore a marketing strategy is needed
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to develop the potential and competitiveness of beekeeping
in the local region [3]. Competition is one of the
components of the marketing system that affects the
company in choosing the market, selecting marketing
intermediaries and suppliers, forming the product range
and the entire complex of marketing activities. Beekeeping
could be a sector that stimulates economic and social
development, as in the long term competitiveness will be
improved and the number of beekeeping products with high
added value will increase [4] - [5]. Latvia does not have
traditionally developed beekeeping regions [6]. In 2021,
there were almost 3.4 thousand beekeeping farms in Latvia
with more than 100 thousand registered bee colonies [7].
Honey farms are mostly family businesses/hobby and
small, and they are not united in cooperatives,
organizations and producer groups [3], [8]. Honey from
various flowers is most widely available in Latvia,
however, nectar from a specific plant is becoming
increasingly popular [9].

This study analyzes the operation of beekeeping farms
in Latgale, evaluating the factors that influence their
productivity and development. The aim of the study is to
determine the relationship between beekeeping practices,
farm size, education level, marketing strategies and other
factors, and how they affect honey yields and farm
openness in Latgale (Latvia).

II. MATERIALS AND METHODS

Research  location: Latvia: Latgale: R&zekne
municipality and Ludza municipality. Time of conducting
the study: 2024.

In Latvia, the Agricultural Data Center has registered
approximately 3,400 beekeeping farms and more than
3,000 beekeepers, which means that there can be several
beekeepers on one farm, and beekeeping is often a family
occupation (Table 1).

TABLE 1 NUMBER OF INHABITANTS AND BEEKEEPERS IN LATVIA IN
2024 [10]-[12]

Number of Number of
Ariel Population registered beekeepers
beekeepers surveyed
Latvia 1 839 766 >3000
Latgale 381283 -
Rezekne 30051 -
municipality
Ludza 23522 - 26
municipality

Table 2 describes the criteria used in the study, their
designation, explanation, and the extreme limits of the
studied criterion.

The study used correlation analysis, which is a bivariate
analysis that measures the strength of the relationship
between two variables and the direction of the relationship.
The Pearson correlation coefficient is used to measure the
strength of the correlation, which shows the linear
relationship between two data sets. In terms of the strength

of the linear relationship, the value of the correlation
coefficient ranges from +1 to -1, where a value of + 1
indicates a perfect relationship between the two variables
[13].

TABLE 2 TYPE STYLES DESIGNATION AND EXPLANATION OF THE
CRITERIA USED IN THE STUDY

De§1g Explanation of the criterion and its extreme limits

nation

A beekeeping as a way of generating income (main
activity - other)

B degree of public openness of the farm (tourist attraction
- none)

C apiary registration with the Food and Veterinary
Service (PVD) (yes — no)

D nectar extraction site (sowing on the farm - I don't
know)

E type of design for beekeeping product presentation
(designed for each product - not available)

F beekeeping product design author (himself — none)

G number of honey extractions per season (1 —4< times)

H honey yield from one colony per season (not counting -
100< kg)

I number of beehives in the apiary (1 - 31< hives)
beekeeper's educational level in beekeeping (self-study

Y . O .
— higher education in beekeeping)

J choice of beekeeping type (mobile — all types)

K self-consumption of cosmetics from beekeeping
products (yes - no)

L processing of bee products on the farm (yes — no)
self-consumption of beekeeping products on the farm

M
(only for bees — no)

N type of wax used on the farm (own wax — only
purchased wax)

(6] pesticide use by surrounding residents (yes — no)

P apiary enclosure (yes — no)

Q number of wild bee swarms received in the apiary (yes
—no)

R obtaining organic farming status (yes — no)

S frequency of queen bee replacement in a bee colony
(every year - I don't know)

T honey without additives for personal consumption (yes
—1no)

U honey sales price (<3.99 EUR. kg-1 - 11<EUR. kg-1)

A% type of bee treatment (organic acids - I did not treat)

w beekeeper's age (20 years — 61 < years)

X production of cosmetics from honey (yes — no)

III. RESULTS AND DISCUSSION

Beekeeping is a traditional industry in rural Latvia. It
is engaged in by many homesteads, private and large farms.
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The number of colonies in farms varies: small ones from a
few colonies and large ones — from 50-300 colonies (LR
ZM, 2006). In Latvia, as in other countries, there are three
categories of beekeepers [14]:
e Where are the professional beekeepers for
whom beekeeping is the main source of income,
e  Where beekeeping provides additional income
and the main occupation is agriculture, crafts,
pond farming, sawmills, farms where bees are
needed for pollination of field crops (primarily
clover) and gardens.
e  Where beekeeping is a hobby, it gives the house
a special atmosphere, the song of the bees, stings
to strengthen health, and, of course, honey for
yourself and your loved ones.

Looking at the categories of beckeepers, we can
conclude that in Latvia, practically anyone who has the
interest and opportunities can become a beekeeper. It just
depends on what the main goal is — making a profit,
expanding their business or as a hobby. This is also
confirmed by the fact that 39% of beekeepers have
beekeeping at the hobby level, and they distort the local
honey market by selling honey below the cost price [15].
The results of the study also show a negative correlation
between factors [ and A (r=-0.7) (Fig. 1). This means that
in Rézekne and Ludza counties, beekeeping with 1-3 bee
colonies is more of a hobby than a way of earning income
(A). This also means that beekeeping is also an
environmentally friendly lifestyle, not just a way of
making a living and earning income.

Professional beekeepers (Fig. 1), who have a large
number of bee colonies (I), have registered with the PVD
(C), sow nectar plants or take bees to “pastures” (D), have
developed a design for their products (E), sell honey, not
just give it to friends (M), process the products on their
farm (L). Packaging, label and its design are part of the
marketing complex element — the product (Fig. 1).
Nowadays, it is often observed that people choose to
purchase a product based on the manufacturer whose
product is advertised the most. Another important factor is
the type of packaging, labels, overall appearance, and
design. To promote awareness and brand development,
companies often attract influencers [16], social media and
the online market also play a major role, and it is important
to use various tools, especially if sales take place via the
Internet [16] - [17]. Both the product packaging and the
label design, the color combination on it, and the presence
of symbols or logos are important for promoting
awareness.

Honey contains practically all chemical micro- and
macroelements important for human health [18].
Monoculture fields are increasingly appearing in Latvia
[19] —[21]. Consequently, taking bees out to pasture (D) is
becoming popular, which increases the honey yield from
the colony. Although honey contains sugars and water, the
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uniqueness of the product is determined by substances that
are less than 1%, such as proteins, polyphenols [9].
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Fig. 1. Correlation coefficient values (n=26) for correlations between
the number of beehives in an apiary (I) and various factors, where A —
beekeeping as a way of generating income, B — degree of public
openness of the farm, C — registration of the apiary with the Food and
Veterinary Service, D — place of nectar extraction, E — type of design of
beekeeping product presentation, F — author of beekeeping product
presentation, G — number of times of honey extraction per season, H —
honey yield from one colony per season, L — processing of bee products
on the farm, M — self-consumption of beekeeping products on the farm,
N — type of wax use on the farm.

Note: ** — the influence of the studied factors is reliable at the 95%
significance level (Fpe>Foos); *** — the influence of the studied factors
is reliable at the 99% significance level (Fy.™>Fo.001)

The most wild bee swarms are received (Q) by those
beekeepers (Fig. 2) for whom beekeeping is more of a
hobby (A), whose apiary is not registered with the PVD
(C), whose queen bee change in the hive occurs
uncontrolled (naturally) (S), whose apiary territory is not
fenced (P), who are not engaged in the production of
cosmetics from beekeeping products (K). Therefore, there
is a tendency that the more bee swarms they receive (Q),
the fewer times they extract honey per season (G), and the
more natural meadows and forests they use for their bees

D).
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Figure 2. Correlation coefficient values (n=26) for correlations between
the number of wild bee swarms received in the apiary (Q) and various
factors, where A — beekeeping as a form of income generation, B —
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degree of public openness of the farm, R — acquisition of organic
farming status, C — apiary registration with the Food and Veterinary
Service, S — frequency of queen bee replacement in the bee colony, D —
place of nectar extraction, F — author of the design of the beekeeping
product presentation, G — number of times honey is poured out per
season, M — self-consumption of beekeeping products on the farm, K —
self-consumption of cosmetics from beekeeping products, P — apiary
enclosure.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fre>Fy01); ** — the influence of the studied factors is
reliable at the 95% significance level (Fp..>Fos5); *** — the influence
of the studied factors is reliable at the 99% significance level
(Frae>Fo.001); ns — the influence of the studied factors is insignificant at
the 95% confidence level (Fpe<Fys).

Beekeepers who wuse stationary and traveling
beekeeping (J) (Fig. 3), are open as tourist and sightseeing
attractions (B), have created labels and logos for their
products (E), carry out bee product processing on their farm
(L), sell most of their production (M), use organic acids in
bee treatment (V) and have received education in the field
of beekeeping (at least 2-year courses in beekeeping) (Y).
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Fig. 3. Correlation coefficient values (n=26) for correlations between
the choice of beekeeping type (J) and various factors, where A —
beekeeping as a type of income generation, B — degree of public

openness of the farm, E — type of beekeeping product presentation
design, L — processing of bee products on the farm, M — self-

consumption of beekeeping products on the farm, V — type of bee
treatment, Y — beekeeper's level of education in beekeeping.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fre>Fy01); ** — the influence of the studied factors is
reliable at the 95% significance level (Fpe™>Fos5); ns — the influence of
the studied factors is insignificant at the 95% confidence level
(Fracr<Fo.03).

Ensuring customer satisfaction is the key to a successful
retail business [22]. Every type of business is associated
with risk [23] - [24], including the production and sale of
honey, therefore market research questions and objectives
are important. Agriculture and food processing make up a
significant part of the economy. In Latvia, agriculture and
food processing make up 4.75% of the country's gross
domestic product [2]. Beekeeping farms (Fig. 4) for which
beekeeping is the main activity, not a secondary occupation
or hobby (A), are open as a tourist attraction (B), have
registered with the PVD (C) as home producers, change
queen bees in a controlled manner (S), sow nectar plants
(D), have developed product identification

signs/logs/labels, social networks, etc. (E, F), and have a
higher number of honey extractions per season (G). As a
result, these farms have a higher honey yield from one
colony per season (H), as well as processing of bee
products (L) and wax (N), thought has been given to
protecting the apiary from various animals and other
uninvited visitors to the apiary, i.e. by fencing the apiary
(P), and the age of the beekeepers themselves is mostly up
to 40 years (W). The honey season in Latvia traditionally
begins in April and lasts until the end of July, but for
beekeepers who move their bees to heather, the season can
also last until the first half of September. This is observed
by beekeepers who use mobile apiaries. By sowing nectar
plants and using a mobile apiary, beekeepers diversify the
honey offer, i.e. offer more monofloral honey.
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Fig. 4. Correlation coefficient values (n=26) for correlations between
beekeeping as a type of income generation (A) and various factors,
where B — degree of public openness of the farm, C — registration of the
apiary with the Food and Veterinary Service, S — frequency of queen
bee change in the bee colony, D — place of nectar extraction, E — type of
beekeeping product presentation design, F — author of beekeeping
product presentation design, G — number of honey extractions per
season, H — honey yield from one colony per season, L — processing of
bee products on the farm, N — type of wax use on the farm, P — apiary
enclosure, W — age of the beekeeper.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fp.>Fpo1); ** — the influence of the studied factors
is reliable at the 95% significance level (Fpe™>Fys); *** — the influence

of the studied factors is reliable at the 99% significance level
(Fpact™Fo.001).

In professional beekeeping, it is assumed that a single
bee colony should produce more than 50 kilograms of
honey, which most beekeepers, especially those who move
their bee colonies to follow flowering plants, will have met
and exceeded. This is also observed in their activities by
beekeepers of open farms (B) (Fig. 5). The more
recognizable the farm is (F), the higher the price at which
honey is sold (U), the more often honey is extracted (G),
and the greater the honey yield from the colony (H), the
more educated the beekeeper is (Y), the fewer problems
there have been with neighbors who use pesticides in their
economic activities (O). After the privatization of land,
which took place in Latvia in 1990-1995, there are many
small farms in one parish or region, located next to each
other, with different farming practices regarding the use of
herbicides and pesticides that are harmful to bees [25].
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The food chain system consists of two basic elements:
the economy, which is formed by production and
consumption, and the cultural elements in the use of a
particular product [26]. It is important to create direct
marketing activities so that organic products reach
consumers as quickly as possible [8]. On the other hand,
households can become more efficient both in domestic
food use and in planning food purchases, as even those least
inclined to change have to use alternative sales methods
and marketing of their products [27]. Supermarkets are less
involved in honey promotion, more standard operations are
performed. In turn, beckeepers and farmers are more
involved in various activities, for example, in 2022, 190
educational institutions and 73 beekeepers from all over
Latvia participated in the campaign “European Honey
Breakfast” [28], as well as every year on the second
Saturday of September, the Latvian Beckeeping
Association offers all interested parties to visit apiaries,
where they can taste and buy honey, learn useful
information about honey, from beekeepers who work in the
association [29]. Such events are usually attended by
beekeepers, for whom beekeeping is their main occupation.
Many visitors to farms have indicated that this helps them
choose products from a certain manufacturer [4]. Home-
grown products attract buyers with their naturalness, as
they are usually made without preservatives, artificial
colors, etc. food additives, so buyers are willing to pay a
higher price than for industrially produced products.
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Fig. 5. Correlation coefficient values (n=26) for correlations between
the degree of public openness of the farm (B) and various factors, where
F — the designer of the presentation of beekeeping products, U — the
selling price of honey, G — the number of times honey is extracted per
season, H — honey yield from one colony per season, L — processing of
bee products on the farm, N — the type of wax used on the farm, K —
self-consumption of cosmetics from beekeeping products, O — pesticide
use by the surrounding population, P — apiary enclosure, Y — the
beekeeper's level of education in beekeeping.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fye™>Fo.01); ** — the influence of the studied factors is
reliable at the 95% significance level (Fpe™>Fos5); ns — the influence of
the studied factors is insignificant at the 95% confidence level
(Fraer<F.03)-

If a beekeeper (Fig. 6) has registered with the PVD (C),
has created a design for the products he produces himself
or has used free templates (F), he extracts honey more often
(G), has a higher yield from 1 colony per season (H),
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processes more products on his farm (L), produces more
cosmetics from honey (X), and also uses his own products
(K), and takes care of the safety of the apiary (P).
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Fig. 6. Correlation coefficient values (n=26) for correlations between
apiary registration with the Food and Veterinary Service (C) and
various factors, where F — author of the design of the beekeeping

product presentation, G — number of honey extractions per season, H —
honey yield from one colony per season, L — processing of bee products
on the farm, M — self-consumption of beekeeping products on the farm,
N — type of wax use on the farm, X — production of cosmetics from
honey, K — self-consumption of cosmetics from beekeeping products, O
— use of pesticides by the surrounding population, P — apiary enclosure,
W — age of the beekeeper.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fye™>Fo01); ** — the influence of the studied factors is
reliable at the 95% significance level (Fp.>Foos5); *** — the influence
of the studied factors is reliable at the 99% significance level
(Fraee>Fo.001); ns — the influence of the studied factors is insignificant at
the 95% confidence level (Fu<Fyos).

The more a beekeeper (Fig. 7) is interested in the design
of beekeeping products (E), the more he thinks up and
creates the design of his own products (F). They calculate
the cost of their own products more accurately and
determine the appropriate selling price of honey (U), and*
they use their own products more, both by testing different
taste nuances, and by trying out new types of products, such
as cosmetics, and prepare bees for hibernation themselves
(organic farming).

1.0
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Fig. 7. Correlation coefficient values (n=26) for correlations between
the type of beekeeping product presentation design (E) and various
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factors, where F — author of the beekeeping product presentation design,
U — selling price of honey, T — honey without additives for own
consumption, G — number of honey extractions per season, H — honey
yield from one colony per season, L — processing of bee products on the
farm, M — self-consumption of beekeeping products on the farm, N —
type of wax use on the farm, K — self-consumption of cosmetics from
beekeeping products, W — beekeeper's age.

Note: * — the influence of the studied factors is reliable at the 90%
significance level (Fre>Fy.91); ** — the influence of the studied factors
is reliable at the 95% significance level (Fp.>Fps); *** — the influence
of the studied factors is reliable at the 99% significance level
(Frac>Fo.001); ns — the influence of the studied factors is insignificant at
the 95% confidence level (Fpa<Fys).

Beekeeping is mainly carried out by small family
businesses in rural Latvia. Often, beekeeping is the only
source of income for these people. In order to preserve
beekeeping businesses in the country and rural residents,
the state urgently needs to find a solution to protect the
internal market for honey in Latvia and activate and support
a solution to the problem at the EU level.

IV. CONCLUSIONS

Beekeeping in Latvia is diverse, encompassing both
professional and hobby-level beekeepers. However,
professional beekeepers who focus on beekeeping as their
main source of income are more productive and open to
development.

Farm size, beekeeper education level and marketing
strategies are important factors that affect honey yields and
farm openness. Professional beekeepers are more likely to
use modern methods, are registered with the PVD, actively
participate in market development and achieve better
results.

A beekeeper's interest in product presentation design
significantly influences his ability to create attractive and
recognizable product packaging. This approach contributes
to more accurate cost calculation and determination of an
appropriate honey sales price, which in turn can improve
farm income.

To preserve the beekeeping industry in Latvia, it is
important to support beekeepers, promote their education
and ensure a favorable environment for business. The state
must find a solution to protect the internal market for honey
and promote the sustainable development of the industry.
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