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Abstract

Beekeeping contributes to poverty reduction in many developing countries, and in addition, provides polli-
nation services for sustainable crop production. In Nepal, management practices associated with beekeeping
are poorly characterized, and so the potential for this sector to further contribute to livelihood development
remains unclear. This study sought to examine and identify factors associated with production ef ciency
and nancial pro tability of beekeeping with the aim of enhancing economic gains for Nepali beekeepers.
Our study included a sample of 150 respondents from more than twenty commercial beekeeping districts
across the Terai and mountainous regions of Nepal. Pro tability of beekeeping with the European honeybee
(Apis mellifera) Linnaeus, 1758 (Hymenoptera: Apidae) and the Asian honeybee Apis cerana Fabricius, 1793
(Hymenoptera: Apidae) was quanti ed and disaggregated according to several variables, including hive-
derived products produced, marketing strategy employed, humber of beehives managed, and postharvest
management practices. Our results showed that the different types of management practices adopted (such as
number of beehives kept, colony multiplication, supplementary feeding, month of honey harvesting, and mar-
keting approach) signi cantly in uenced the productivity and economic pro tability of beekeeping. Our results
also revealed that professional supports, such as the availability of subsidies and training, were key factors
to enhance productivity. As a whole, this study provides insight into the biological factors and management
practices associated with higher economic returns from beekeeping. This work can help guide policymakers
and professional support agencies to expand commercial beekeeping for sustainable livelihood development
in Nepal and beyond.
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Beekeeping is an important source of income in rural and urban
areas across the globe (Formato and Smulders 2011, Mizrahi and
Lensky 2013, Rollin et al. 2016, Devkota 2020). Furthermore, it
is fundamental for the maintenance of pollination services within
crop elds (Potts et al. 2010, Bommarco et al. 2012), and global
food security (Tscharntke et al. 2012, Rollin et al. 2016). It is well
recognized that beekeeping can assist in the sustainable development
and resilient farmer livelihoods (Devkota et al. 2016, Devkota 2020),
providing a source of commercialized bee products such as honey,
pollen grains, propolis, royal jelly, and beeswax (Ismail 2016). In
particular, beekeeping has been shown to promote self-reliance and
novel employment generation prospects for rural and marginalized

farmers in developing countries, where often beekeeping livelihoods
require relatively little capital investment (Bradbear 2009, Carroll
and Kinsella 2013, Deloitte 2013).

In many regions, environmental stressors associated with
global change (e.g., agrochemical poisoning, land use change, cli-
mate change, disease, and parasites) and suboptimal management
conditions pose important challenges to the development and long-
term sustainability of beekeeping (Vanbergen et al. 2013, Henry
et al. 2014, Odoux et al. 2014, B hme et al. 2017, Jacques et al.
2017). The combined effects of these variables are considered to
be responsible for observed declines in the number of beehives and
total honey yield in many places in the world, e.g., 2005 2009 (FAO
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2016). These declines in particular can have serious consequences
for the income of beekeepers in developing countries. Furthermore,

uctuations in honey yield and price associated with the effects of
global change and suboptimal management generally increase the
risk and uncertainty of beekeeping as a livelihood strategy. These

uctuations and risks ultimately affect the economic inputs and
outputs associated with beekeeping, which can greatly affect the
pro t margins of already vulnerable commercial beekeeping farmers
(Shiferaw and Gebremedhin 2015).

Currently, Nepal possesses ca. 1 million beehives, which have an
estimated total annual honey production of 10,000 tons (Pokhrel et
al. 2014). This considerable quantity of highly productive beehives
appears to be favored by the wide topographical and environmental
variety of the country, as well as by the large oral diversity avail-
able to bees (Adhikari and Ranabhat 2011, Aryal et al. 2015), (Fig.
1). Moreover, even though the beekeeping sector has a small contri-
bution (< 1%) to Agricultural Gross Domestic Product (AGDP), it
has recently received relevant political encouragement. For example,
it has been considered in the Agricultural Perspective Plan (APP)
as a valuable agriculture activity with high potential for income
generation (Pokhrel et al. 2014). Likewise, the National Planning
Commission has also mentioned it in the Tenth Plan (Pokhrel et al.
2014).

Five of the world s ten species of honeybees (Apis laboriosa S.,
Apis dorsata F., Apis orae F., and Apis cerana F., and one exaotic,
but well-established and managed honeybee Apis mellifera L.) are
distributed in Nepal from the Himalayan region in the north to
the subtropical Terai region in the south. These bee species play
a crucial role in the conservation of Himalayan ecosystems by
pollinating wild owers, and in some cases, are important species
for ecotourism since tourists are invited to traditional local cere-
monies that precede the honey harvesting (Thapa 2001). However,
to be successful and pro table, local beekeeping is dependent on
several key factors and considerations, including: (i) the type of
the beehives used, in conjunction with the total number of hives,

(i) year-round provision of bee forage, (iii) a reduced incidence
of absconding, (iv) membership to local beekeeping cooperatives,
(v) training provided to beekeepers, (vi) proximity and access to
market, and (vii) household wealth (Al-Ghamdi et al. 2017, Amulen
et al. 2019).

In this context, there exists an urgent need to better under-
stand the nancial bene ts associated with different management
practices, as well as the professional support and management
options available to enhance pro tability, which can contribute to
beekeeping livelihood development in Nepal. Our main goals were
to investigate four relevant questions concerning to value-added
opportunities and professional support needs of beekeepers: (1)
which management practices increase the pro t margin of bee-
keeping; (2) which socioeconomic factors (e.g., main occupation,
number of hives, beekeeping experience) are associated with a high

nancial reliance on beekeeping i.e., where beekeeping provides a
high percentage of total income; (3) do more reliant individuals re-
ceive appropriate professional and nancial support; and (4) which
biological factors can be managed in order to increase the yield of
honey production?

Materials and Methods

Study Area and Data Collection

The study was carried out in the primary honey-producing districts
of Nepal. This includes commercial beekeeping districts identi ed
and recognized by the Federation of Nepal Beekeepers Associations
(FNBK, http://www.fnbk.org.np/), Nepal.

Sampling Procedure

A multistage sampling technique was used to select participant
beekeepers. From the list of the districts identi ed by the FNBK, 22
districts were selected using a random strati ed technique that incor-
porated districts from almost all agroecological zones in Nepal. This

Fig. 1. Pictures depicting some beekeeping s activities in Nepal, Asia. (A) Beehives for the distribution to the farmers through the Global Pollination Project, Nepal
(GPP) (B) Beehives in the mustard crops eld (Brassica sp.). (C) Traditional methods of keeping beehive in the home garden.
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