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In Ethiopia, traditional beekeeping systems with low productivity and quality predominate in the
beekeeping industry, which contributes only less than 1.3% of Ethiopia's agricultural GDP.
Despite government extension services, farmers resist adapting to the improved technology
due to high prices and accessibility. Hence, this study was conducted to estimate the amount of
economic loss due to the use of traditional technology using 165 randomly selected
beekeepers in three purposefully selected zones in the Oromia regional state in Ethiopia. The
study found that about 83% of the respondents have been relying on traditional beehives for
both honey and colony survival. However, the traditional beehive production system is
associated with lower productivity, lower quality, higher post-harvest losses, and lower income
rewards. In practice, most MFH [1] and KTB [2] hives are managed nearby homes, whereas
63% of traditional hives are fixed on trees in the forest or nearby homes. This causes the
beekeepers to harvest only once from traditional beehives, which also contributes to colony
loss and a lower honey harvest. With this practice, the beekeepers in regions, in general, lose
about 15 billion ETB [3] annually due to lower productivity of the technologies, traditional
beehives, and colony losses. Thus, the region can recover these losses through better
management and less reliance on conventional beehives.
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INTRODUCTION

Ethiopia leads honey production in Africa (Sahle et al., 2018), but the country is not generally benefiting from the
sector (Nega and Eshete, 2018). Even though it is one of the export commodities of Ethiopia (NBE, 2017), the share of the
sub-sector in the GDP has hardly been commensurate (Tesema, 2016). The beekeeping sector accounts for only 1.3% of
agricultural GDP, though over a million households keep honeybees (Ababor and Tekle, 2018). Regardless of past
interventions, more than 95% of the sectors are dominated by traditional production systems (Legesse, 2015) with low
productivity and quality (Bekena , 2016). As a result, the supply of honey to the world market remains very low (Shiferaw
and Gebremedhin, 2015), regardless of the growing world’s demand for quality honey (Norman, 2018). Though Ethiopia
was listed as a third country permitted to export honey by the Europeans, its export status was not more than 2% of the
total production (Nega and Eshete, 2018). The larger share (>85%) of honey has been consumed largely for making mead
(Desalegne, 2011), regardless of the potential for certified natural organic honey production (Bekena , 2016). Generally,
honey value chains are characterised by weak (Jagiso et al., 2017) and long local value chains (Trienekens, 2011).

However, the traditional production system was characterised by limited access to and use of new technologies
(David and Rui, 2016), which led to low productivity and quality (Bekena , 2016). This limits the beekeeping sector to a
traditional food value chain in agricultural transformation (Reardon and Minten, 2018). However, still, the sectors support
the 2013-2025 Industrial Development Roadmap to build diversified (Tesema, 2016) and globally competitive with
environmentally friendly industrial sectors (Stephen et al., 2017). Beekeeping is an investment option in Ethiopia that
needs little investment (ITO, 2014) with no harmful effect on the environment (Partap et al., 2017).

Moreover, regardless of government extension services and the introduction of improved beekeeping technologies
(Haftu et al., 2015) farmers have continued to resist adapting to modern beehives due to their high price and accessibility
(Tsehaye, 2018). This process has been continuing to cost the countries in different directions, though it has huge
potential to supply the world with organic honey at a better premium price. However, these events should not continue in
such a manner, as the country has been suffering from higher unemployment graduate, shortages of foreign currency,
food insecurity, and poverty. Thus, the main target of this study was to indicate the gross economic losses from the
traditional production system and technologies in Oromia, with a great implication for Ethiopia.

METHODOLOGY

This study was conducted in three potential zones of Oromia regional state in Ethiopia, where the number of districts
and the number of PAs were selected purposefully based on the number of honey hone producers and the number of
beehives. With this aim, two districts per zone with two PAs per district were selected. Finally, 165 sample households
were selected at the precision level to be used (5%). The primary data was collected from beekeepers using semi-
structured questionnaires, in addition to key informant interviews and focus group discussions with beekeepers of different
social and age groups. Finally, secondary data was used from different data sources, such as Ethiopian Statistical
Services (ESS) and administrative data from the Oromia Bureau of Agriculture.

In the data analysis, descriptive and gross revenue comparisons were conducted. Additionally, to estimate the
amount of gross economic losses (loss index), a ratio of expected marginal analysis was used. Accordingly, the
comparison was made with the current practices of farmers obtained from field surveys against average technology
potential conducted in a similar environment.

Rtp, —R

Where,
ELmg = Economic loss index (productivity decline due to management gap)
R, = Technolgy potential in a similar environment
Rgp, = Productivirty of beehives on beekeepers'management
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To calculate the value of economic loss, we need to calculate the gross revenues under both beekeepers’ practices
and technology potential, which helps to compute the technology gap. In this case, higher gross revenue can be achieved
by improving management. Additionally, the loss due to the use of traditional beehives could be calculated using the
productivity gaps between MFH and traditional hives, which helps to indicate the benefit of transforming the production
system from traditional to modern technology. In this case, the productivity of the hive was based on farmer practices,
which makes the comparison very practical. Accordingly;

Ryrx — R
ELpg = %* 100%

Where,
ELymg = Economic loss index (productivity shortfall due to use of traditional hive)
Rpp = Estimated revenue for using MFH

Rgp = Estimated revenue for using traditional hives

RESULT AND DISCUSSION

Overview of honey production practices

On average, the beekeepers have about 21 beehives, with a range of 1-225 beehives. From the total colony, 88%,
63%, and 35% of the households have traditional, MFH and KTB hives, respectively (Table 1). Generally, the households
have about 10, 7, 14, MFH, KTB, and traditional hives, respectively, with a total of 21 hives. From the total beehives, 55%,
28%, and 17% are traditional, MFH, and KTB, respectively. The beekeeping practices are dominated by traditional hives,
where 63% of traditional beehives are fixed on a tree either nearby home or in a forest. The dangerous part of forest
beekeeping is that it is hardily possible to harvest honey from the beehive as many as possible due to partially or complete
removed combs from beehives. Dominantly, it is only possible to harvest once from traditional hives fixed in the forest due
to the partial or complete removal of combs from the hives. Additionally, at least the colony will be lost to traditional
beehives once a year if fixed in the forest. In modern and transitional beehives, the possibility of inspecting colonies can
also ease multiple honey harvests, unlike in traditional colonies.

Generally, about 98% and 88% of the MFH and KTB, respectively, are managed nearby, either under shade (inside
the house) or in the backyard, which makes beekeeping management very easy with lower risks of theft and security
(Table 2). However, only 37% of the traditional hives are managed nearby, whereas 63% of the traditional hives are fixed
on a tree, either nearby or in the forest. The implication is that most of the colony managed on the tree is harvested once a
year, and at least the colony is lost once a year. Within the existing potential, more than half the beekeepers were
harvesting at least twice a year. However, while a larger proportion of traditional hives are harvested once, a larger
proportion of MFH and KTBs are harvested twice a year. From this field data, 34% of all hives were harvested once years,
of which 66% were shared by traditional hives (Table 3).

The average honey yield in the study is not harsh due to the good potential of the study site. On average, households
harvested 142 kg of honey from 12 beehives, with an average productivity of 18 kg per hive yield (Table 4). In farmer
practices, the modern beehive can yield three folds of traditional beehives and twice as many traditional beehives. The
implication is that the farmers strongly know why they could not transform the traditional hives into modern hives. Among
the major reasons the farmer seeks a challenge are:

= High relative prices of modern technology

= Lack of local supplies

=  Poor access to modern beehive accessories

As stated above, about 83% of the beekeepers are dependent on traditional beehives as both a source of honey and
a colony. Most dominantly, the traditional colonies are destroyed during honey harvest as well as when a condition is not
in a good position. The chance of survival for a traditional colony is hardly expected unless the colony is fixed in the
backyard or inside the house.

287
Res. Agric. Livest. Fish. Vol. 10, No. 3, December 2023: 285-292.



Mengistu D Economic Losses in Honey Production System in Ethiopia

Economic losses in honey production

Indirect economic losses

In Ethiopia, the importance of honeybees is associated with honey and wax, though the pollination role of honeybees
is immeasurable. In the world, studies indicated that there is a need to increase understanding of pollination as a critical
element in the world’s food supply (Klein et al., 2003). In the world, 87 crops—that is, 70% of the 124 main crops used
directly for human consumption—are dependent on pollinators (Klein et al., 2007). The study conducted in different
countries shows that the pollination of honey bees increased the yield of cotton and sesame in Faso by 37% and 59%,
respectively (Stein et al., 2017), the yield of Coffee arabica by 50% in Panama (Roubik, 2002), cotton yield by 62% in sub-
Saharan Africa (Stein et al., 2017), the yield of green gramme, beans, cowpea, sunflower, tomato, Bambara, groundnut,
passion fruit, and capsicum by 40% in Kenya (Kasina et al., 2009), and coffee by 50% in South India (Khalifa et al., 2021).
Similarly, in Ethiopia, 33 (62.2%) out of 54 crops produced are dependent on biological pollinators (Alebachew, 2018),
where honeybees contribute 80% of pollination services. The studies conducted in Ethiopia show that the pollination of
honey bees increased the seed yield of Niger (Guizotia abyssinica) by about 43% (Admassu & Nuru, 2000) and Apple
(Malus sylvestris) by 50% (Tura et al., 2021). However, the significance of honeybee pollination was hardily accepted in
Ethiopia though the demand for animal pollination service is rising simultaneous with the decline in pollinator abundance
and diversity in the world (Altieri et al., 2015).
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Figure 1. Multiple role of honeybee

Generally, honeybees are considered significant pollinators due to the mutualistic relationship between plants and
honeybees in exchange for nectar and pollen (Hung, 2018). However, its role in agricultural production was hardily
communicated in Ethiopia beyond its direct product, honey, and wax (Figure 1). As a result, the loss of honeybees has
escalated due to the expansionary use of agrochemicals among the major.

Direct economic loss

In Ethiopia, particularly in Oromia, the share of traditional colony from the total colony is higher, reaching 96% (ESS,
2022). However, traditional hives are associated with lower honey vyields, colony losses, poor honey quality, and lower
harvesting frequencies. With current practices, however, Oromia is not able to fruitage rational economic incentives from
beekeeping, which is far below its potential. The data from the Ethiopian Statistics Service (ESS) Agricultural Sample
Survey shows that the Oromia region shares about 57%, 65%, and 36% of the traditional KTB and MFH of the country,
respectively. Yield-wise, the region shares 53%, 63%, and 63% of the traditional KTB and MFH of the country,
respectively. On average, the region shares 57% of the total beehive and 53% of the total yield of the country, with 3.3
million, 65 thousand, and 44 thousand traditional, KTB, and MFH, respectively, of beehives in Oromia. Using these
numbers of beehives, the total gross revenue was calculated using the average productivity of both the technology
potential found in experiments in similar environments and the farmers’ productivity average obtained from field surveys.
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In revenue computation, the average farmgate price was used from a field survey conducted in 2023. In this analysis, the
economic losses associated with honey production in the region were classified as losses associated with technology
gaps, the use of traditional hives, and colony losses.

Income loss due yield gap

With the current honey prices, the farmers lost about 32%, 17%, and 395% of the honey yield harvested from MFH,
KTB, and traditional, respectively, with an average loss of 119% from the technology potential (Table 5). This loss was
associated with poor technology management, lower harvesting frequency, and intensive use of traditional technologies.
From the field survey, the average farmgate honey price from MFH, KTB, and traditional hives was 235, 188, and 219,
respectively, with an average farmgate price of 212 ETB per kg (Table 6).

In this situation, thinking of global competition is a dream without a complete transformation of the sector into a
market-oriented quality production system. With the current production practices, the region lost about 9.4 billion ETB due
to the lower productivity of the existing technology (Figure 2). Within the existing technology in production, the region can
recover this amount of income by improving the management of the beekeeping system to harvest the amount of honey
above its potential.

1,400,000.0 100,000,000.0
: 19%,
17% 0,000,000.0
1,200,000.0 s 2050,
1,000,000.0 60,000,000 .0 ¥
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Figure 2. Yield disparity of farmers practices Vs technology potential (in tons)

Source: Own computation from own survey, literature and ESS data

Income loss due technology gap

In the region, the traditional colony shares about 97% of the colony, with a 92% share of honey production (ESS,
2022). However, the productivity of traditional hives is less than 14% of the yield of MFH. Hence, the region can boost
honey production by transforming the traditional hives into MFH by more than 395%, which can be equated to 9.4 billion
ETB, whereas on average, the beekeepers in the region can increase the honey yield by more than 119%. However, the
transformation of beehives to MFH could not transform the production of honey unless otherwise supported by the
technical capacity development of the beekeeper.

In monetary terms, the region could increase its regional income from honey production by more than 500% on
average by changing to MFH (Figure 3). In terms of monitoring value, the region could gain more than 15 billion ETB by
transforming the sector where it was a loss in current practice. With these facts, the contribution of beekeeping was
undermined. Additionally, even though the country could generate a huge amount of foreign currency from honey, its
export capacity remains very minimal due to fragmented traditional practices and poor quality honey product management.
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Possibility of increasing production
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Figure 3. Potential gain of transforming from traditional to MFH

Income loss due colony loss

Forest beekeeping is commonly a kind of modernized hunting where the hunters have no idea about the sustainable
uses of the colony. Ruther, the field survey shows that bee hunters completely or partially destroy the comb in the
traditional hives which could enforce the colony to move after harvesting honey. With this fact, 16.78% of the hives are
fixed on trees in the forest, which equates to about 547,847 colonies. During harvesting, almost all these colonies would
be destroyed. Using 722 ETB average prices of colony, annually the beekeepers lost a colony worth about 395 million
ETB. The colony loss, on the other hand, has implications for honey production loss, which again is a loss to the country in
terms of unproduced honey.
Generally, the monetary and non-monetary losses due to the traditional production system and traditional hive are
implications for the country to rebuild a better beekeeping extension system. In the current production practices, the losses
have become very severe, besides the augmented use of agrochemicals.

CONCLUSION

The dominance of the traditional beekeeping system has been costing the beekeepers in the Oromia region more
than 119% of their income from beekeeping practices. Moreover, due to the uses of tradition beehives, the countries has
lost more than 15 billion ETB though there was a possibility of improving honey production by more than 500% by using
MFH. This implies that the beekeepers in the region can at least double their production by using technology to their
potential or changing the traditional technology to MFH. Moreover, the loss can also increase as the use of agrochemicals
expands in the region if honeybees are not protected. Hence, it needs an extension system to focus on market-oriented
beekeeping development. Additionally, intensive intervention to boost productivity and transform beekeeping is very
important. However, to boost the productivity of all beehives, the technology needs a value chain approach for more
intensive operations.
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