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Tolay area, Oromia Regional state. It consideredolectives the comparative
analyses of the contribution of modern bee hivasesthe traditional one towards

improving the income of beekeepers.

84 bee keepers 37 modern, 29 traditionall8 botdemoand traditional bee hives
owners were involved in the study. Data were ctdigaising structured questionnaire
and oral interview. Beekeeping activity in the stadea is highly dominated by men
(89.3%) as compared to women (10.7 %).The reswhvel that the average honey
production from modern hives per hive per year W93 kg while the traditional

hive was 5.15 kg. The average annual income fromemobeehives was estimated to
be Birr 9346.45. This was significantly (198.3%ylner than the estimated average

annual income from traditional beehives.

Investment in modern bee keeping has increasedfisagtly in the study area. The
government, ICIPE and Biovision were contributieghnical and financial support
for the improvement of income for Tolay communitieShus, it is highly

recommended that bee keepers should be encourageddtice modern beekeeping
technology by providing financial and technical gags in order to boost their

income at household level.
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CHAPTER ONE:

lintroduction

e Background
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1.1.1 Beekeeping Genesis

Beekeeping was founded as one of the most primatiens of early human beings.It
was their lust for adventure, sweetness and suntivat drove the origins of

beekeeping. hitp://www.beeologics.co Currently, there are more than 20,000

species of bees in the world. Many of them areoiitssy (e.g., Mason bees), and

otherslive in colony and rear their young in bursol®.g., bumblebees).

In Europe, Americaand Africa the spséipis melliferais widely found. This species
has several sub-species or regional varieties, aacthe Italian beeApis mellifera
ligustica), European dark bedé\gis mellifera mellifera), and the Carniola honey bee
(Apis mellifera carnica). In the tropics, there are also other speciesoofal bee that

are managed for honey production, includims cerana.

In Ethiopia, currently, the available bee coloniese grouped into five different
honeybee species occupying different ecologicahsiApis mellifera jemenitica in
the northwest and eastern arid and semi-arid |adgliahpis mellifera scutellata in the
west, south and southwest humid midlandigis mellifera bandasii, in the central
moist highlandsApis mellifera monticolain the northern mountainous highlands; and
Apis mellifera woyi-gambella in south western semi-arid to sub-humid lowlandga
of the country (Amssalu et al 2004).

Apiculture in Ethiopia has been an old practicehds been known even during the
rule of king Ezana in the third century AD (Melakag 2008). The honey production
in Ethiopia is dominantly a traditional one amsdbiased on indigenous knowledge

that is passing over from one generation to the. nex

Ethiopia has the largest bee population in Afriagthvever 10 million bee colonies,
out of which about 4.6 million are confined in hévand the remaining exist in the
forest (CSA 2007).1t is also the fourth largestdvesx (3200 tons per year)producer
after China, Mexico and Turkey (Aby 2009). About 95%6 honey production is
harvested by means of indigenous methods fromtimadi hives (CSA 2007)

1.1.2 Production of honey bee
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The production, productivity and quality of honey&thiopia are very poor in general
the production is below the national potential (&en, 2001).Currently it is
produced mainly by the smallholders who have lithigecess to market due to low
level of productivity; poor product quality and rkat barriers, such as poor
infrastructure, lack of favorable trade policy asldortage of finance and lack of

collective bargaining power (Melakuet al, 2008).

In 1960’s, the government of Ethiopia started arcwdjure development program
centered on improved hives (Kerealem, 2005).These did not only increase the
quality and quantity of honey to be harvested fiecolony, but it also offered easily
inspection opportunity of the hives to determine tioney maturity and carry out
harvesting accordingly .For instandée national average honey produced for the year
1997 to 2004 was estimated 30 thousand metric t@hsh accounted over 23 per cent
of the total African production and about 2 pertagrworld honey production (MOARD,
2005). Production of beeswax was three thousans pen annum placing the country

among the four largest world beeswax producers (RIDA2005).

In terms of volumes of honey and beeswax harvedtti@te in Ethiopia exceed far
other African countries. According to CSA (2013)lstock data indicated total honey
production in the countr$5,905,20kg per year, of whici1,742,9031,086,990kg,
and3,075,308&gis from traditional, transitional and modern lgygespectively.
Beekeeping in Ethiopia is a reliable revenue gemgyaector to complement income
of poor households of the urban and rural of th@roanities. It is also playing very
significant roles in maintaining the natural enwmintent and bio-diversity in a

sustainable manner.

Honeybees are also playing a crucial role as inaporpollinators for many plant

species including food crops to and conserving the bioedity through pollination.

Forest beekeeping has important economic, sonilcaltural roles in the lives of
many local communities of Ethiopia. Honey and ofige products do not only meet
basic substantial needs, they also provide incopp®runities contributing up to 95

%of a household annual cash income (SNV, 2011)
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1.1.3Beekeeping in Oromia region

Oromia region has an area of 36.7million hectarats ad which 7.9% (3 million
hectares) is covered by forest. It is rich in bimdsity owing diversified agro-
ecological zones with altitude, rainfall, and temgpere ranges from 500 to 4570m
a.s.l,, 200 to 2500mm/year and 10 td3@espectively(Debissa Ebissa 2D0This
makes Oromia as one of the major honey producigigmes in Ethiopia.

Oromia region is having a large share of honey prodn that amounts to 41% of
total country’s production (Debissa Ebissa 2007%.part of the effort to encourage
and increase honey production the regional govembrdesseminates considerable

number of modern (box) hives to farmers.

Beekeeping is also an old aged traditional agucaltsystem practiced in Oromoia
region. According to OESPO (2000), 6.7 million hptee colonies are found in this
region. But, the communities are not using theepil because of; lack of
awareness, little knowledge on modern beekeepiofgntdogy, variations in hive

productivity, destructive harvesting practiceskla€ knowledge in queen rearing and

colony-split, diseases and pests like wax mothd,use of agro-chemicals.

Tolay is a locality situated along the Gibe rivasim at Choraboter woreda in Jima
Zone, Oromia Regional State. This is the reseaitehtlsat has been identified and
potentially fit as to be the target site for thisdy.

In this woreda, the communities working with modéxee hives introduced from
different organizations have considerably helped maximize the income of
beekeepers. To achieve this, the traditional bgeksenere given training on modern
beekeeping technologies and able to substitutar#uitional hives by the modern

ones.

Modern beekeeping is an alternative technology iahnvironmentally friendly and

cost effective community based forest conservatgtnategy for sustainable
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development. This ecology helped to produce quaitgd good volume of honey
which provides healthful food commodity and incofoe urban and rural resource

poor community members.

Therefore, the importance of this study assessed dbntribution of modern
beekeeping technology to improved production adnme of the rural community in

the target area.

1.2 Statement of the problem

Ethiopia has an estimated ten million bee colonfe&pis mellifera (CSA 2007).Most

of these bee colonies are kept in locally madeitioadl hives without using
appropriate technologies. In addition to that, thiecies are very aggressive to
domesticate at bee yard level to be utilized fondyoproduction/Amssalu200Iin
addition those who are hunting honey in the foddh’t managed properly. They
obliterate the development of honey bee and homeglugtion in the country. All
these factors are major constraints for the devedsy of honey bees in Ethiopia.
Inability to produce quality honey, lack of marletcess, lack of skilled man power
and inadequate technology are some of the bottt&sn® the development of the
sector.

However, the practice of beekeeping is deeply watéhin the Ethiopian farming
community. The use of honey as food and medicirenj@nin and McCallum 2008),
and that of wax for candle lighting in churches adsng history in Ethiopia (Ayalew
2006). At present, beekeeping is largely an incgmeerating activity that fits well
into the concept of smallholder agricultural deypat@nt in rural Ethiopia. It can also
be easily integrated into on-going resources ceasen and rehabilitation of
development activities in the intervention woretlais is because honey is high value
commodity and a non-perishable product if storemperly (Robinson 1980; Gentry
1982; MAAREC 2004; Somerville 2007). Furthermasmallholder farmers usually
consider honey as cash crop, rather than a subsesstemmaodity (IPMS 2005). These
characteristics make honey an attractive produat dommercially oriented

smallholder beekeepers.
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The Boterbecho forest is one of the mid land trapmain forest found along the
Ghibe river basin this forests has a great potefurabeekeeping since it comprises
diversified bee flora from which the local commigst derive their livelihoods.

Beekeeping is one of the main sources of incomergéing activities next to coffee.

In this Woreda, many honey hunters destroy the cdrand combs during honey
harvest due to lack of skill and knowledge. Thisoaklows regeneration of bee
population and impedes the sustainable developofahie sector. In addition to this
forests are also destroyed during the honey hutitimg by bush fire, which as a result
causes degradation of forest which has its own radveffect on the biodiversity of

the area and the environment in general.

To bridge at these challenges, the introduced nmodeekeeping technology conserve
the environment and improve the income of Tolay camity. However there had not
been an adequate study to assess the contributiorodern bee hives to improved

income within the Tolay community.
1.3Basic research gquestions

In this study it is aimed at to generate evidernmedssessing the income from modern

bee hives. The following research questions wilatddressed.
* Does the contribution of modern beehives increaseey production

compared to the traditional?

» Is there any change in the income by beekeepearng nsdodern beehives?

* Objective of the study

General objectives

The overall objective of the study was to assessctintribution of modern beehives
verses the traditional one towards improving theome of beekeepers in the rural

community in Tolay area.
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Specific objectives
* Is to compare the production of honey between modad traditional
bee hives.

* Is to assess the contribution of modern beekeepmnthe income of

owners.

« Research hypothesis

e The community produces quality and quantity of horierough

modern beekeeping technology.

* Modern beekeeping technology improves the incoméedkeepers

compared to the traditional beekeeping

e Significance of the study

The result of this study has been helpful for polimakers and development
professionals by providing woreda level informati@garding the impact of modern
beekeeping technology on honey and wax productiohh@use hold livelihoods .The
findings of the study also has been used for furtim@estigation by various

researchers on the subject area.
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CHAPTER TWO: REVIEW LITERITUE

2.1 General concept of Apiculture (Beekeeping)

Apiculture (beekeeping) is the keeping and managéroé honeybees for various

products: honey, beeswax, royal jelly, propolisg Ipellen and brood, as well as for
pollinating flowering agronomic or tree crops (Ayet992).

Qaiser et.al. (2013) defined beekeeping or apioeilisi an applied science of rearing
honey bees man’s economic benefits and it's thentea@nce of honey bee colonies,
commonly in hives, by humans. A beekeeper keeps ipeerder to collect honey and

bee wax to pollinate crops, or to produce beesdte to other beekeepers .A location

where bees are kept is called an apiary or ‘be# yar

Apiculture (Beekeeping) is a promising non-farmiagt for the rural households. It

directly and indirectly contributes to the inconmashouseholds and the economy of
the nation. The direct contribution of beekeepingludes the value of the outputs
produced such as honey, beeswax, queen and begespland other products such as

pollen, royal jelly, bee venom, and Propolis inroetics and medicine (ARSD, 2000;
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Gezahegn, 2001). It also provides an employmenbmppity in the sector. The
indirect, but very important contribution of beegew®y is through plant pollination
and conservation of natural environment. Accorditty Gemechiset al,(2012)
Apiculture is one of the agricultural subsectorat tnost suits the rural poor and also
contributes significantly to income diversificatidor those who are better off. It is
simple and relatively cheap to start, as it requiaevery low level of inputs (land,
labor, capital and knowledge in its simplest foithe bee products and byproducts
supply income that contributes to the improvementhe livelihood of the rural

people

Apiculture is a positive program that not only adnites to the uplifting of the rural

communities but also protecting the trees therafiyaecing the protection of our
planet earth through conservation of the natursbueces. It has a long tradition in
Africa dating back several centuries when beehiwvese first used for producing

honey in ancient Egypt. It promotes economic saiince and has become a life
sustaining source of income and livelihoods paldidy for the poor. Beekeeping is
an ecologically and traditionally appropriate forof income generation for

communities in some of the poorest areas in Africamntries such as Mozambique,
Malawi, Kenya and Zimbabwe just to mention a fewerfiard, 2012).

Beekeeping is an aerial agricultural activity tllmtes not occupy cultivated land,
requires less investment and benefits can be amtaquickly, besides it being a
nonpolluting intensive agriculture (Conrad, 2007)his means that there is
sustainability and availability of beekeeping regments as it is based on locally
available resources which utilize both the tradiéloand modern hives. Apiculture or
beekeeping has to do with the preservation of hdmsss’ colonies in hives by

humans. The collection of honey products and tladsiéne hive such as bees wax,
propalis, pollen and royal jelly is central to beeging. This type of farming is also
crucial for the pollination of crops as well as gwoing bees for sell to other

beekeepers, (Kerealem, Ejigu, & Preston, 2009).

Beekeeping is a long-standing practice in the ra@hmunities of Ethiopia and
appears as ancient history of the country (Ayalevd &ezahegn, 1991). It is
environmentally sustainable activity that can begnated with agricultural practices
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like crop production, animal husbandry, horticidlucrops and conservation of
natural resources. Thus, it would be one of thetnmogortant intervention areas for

sustainable development of poor countries likedftia (Gibbon, 2001).

Beekeeping is a useful means of strengtheningtivetls because it uses and creates
a range of assets. According to Meaza (2010), thssets include natural (bees, a
place to keep them, water, sunshine, biodiversity anvironmental resources);
human (skills, knowledge, good health and strengthgd marketing expertise);
physical (tools, equipment, transport, roads, cleater, energy and buildings);
Social (help from families, friends and networkembership of groups and access to
a wider society, market information and reseangtifigs; and financial (cash, savings
and access to credit or grants).

Through its role as a source of supplementary egshifood, and employment,
beekeeping could be linked to the livelihood of plecaround the world. Pete et al.,
(2998) highlighted the following key points regarglithe arguments that beekeeping
is a key element in promoting rural self-reliancé\frican countries:

» Beekeeping promotes rural diversification and hascan alternate source of
income and employment. This is especially trueargas where arable land is
restricted and demographic growth is resulting nsufficiently profitable
landholdings;

* Beekeeping is an activity that has successfullynbadopted by women in
many parts of the continent;

* Beekeeping allows for a degree of risk avoidancprbyiding a reliable, high-
value product including beeswax that enables ffarahers to survive in times
of economic crisis;

» Beekeeping clearly is a low-cost, sustainable ua#lerg with a low
environmental impact. The spin-off of enhanced plaollination is an
invaluable one; and

* Honey can be used as a dietary supplement.

According to Mehari (2007), beekeeping is an imgatt activity for rural
communities in Ethiopia. It was reported that eveayionality in Ethiopia does have

beekeepers and beekeeping, and the collection ehdgsof honey and other bee
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products, is a major economic activity. A studySNV (2011) indicated that honey
and other hive products help households meet thessic needs and provide cash

income opportunities.

2.2 Concept of modern and traditional beekeeping tnology

Based on the level of technological advancemerggthypes of beehives are used for
honey production in Ethiopia. These are traditipnaermediate, and modern hives.
A total of about 4,601,806 hives exist in the coyf which about 95.5 per cent are
traditional, 4.3 per cent transitional and 0.20 pent modern hives (Beyene and
David, 2007). Traditional beekeeping accounts forarthan 95 per cent of the honey
and beeswax produced in the country (Beyene an@P207). The national average
honey produced between the years 1997 and 2004estanated at 30 thousand

metric tons, which accounted for over 23 per cérihe total African production and

about 2 per cent of world honey production (MoOARDQ5).( Table 1)

Table 1Type of bee hives

Type of beehives Number %

All bee hives 4601806 100

Traditional bee hives 4394725 95.5

Intermediate bee hives | 197878 4.3

Modern bee hives 9204 0.20
Source CSA 2007

According to CSA 2012/2013 data the number of enndbee hives increasing by 2.7
percent and traditional hives 0.4 percent is compatata from (Beyene and Devid,
2007) ,but the number of transitional hives areiogty by 3.2 percent. Generally the
number of bee hives is increasing by 8.8 percemh f2007(see Table 2)
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Table 2 Ethiopian bee hives distribution

Type of beehive Number %

All bee hives 5,207,300 100
Traditional beehives 4,996,933 95.96
Intermediate beehives 54,991 1.06
Modern beehives 155,376 2.98

Source. CSA2012/2013

Ethiopia, having the highest number of bee colomied surplus honey sources of
flora, is the leading producer of honey and beeswmaAfrica. On a world level,
Ethiopia is fourth in beeswax and tenth in honeydpction (Ayalew, 2001).

2.3 Traditional beekeeping and honey production

Ethiopia has a huge natural resource base for hpregjuction and beekeeping is
traditionally a well-established household activityalmost all parts of the country
(Admasu 1996; Fitchel and Admasu 1994; Gezahegrv;2@ddey and Mekonen
2010; Gidey et al 2011). Beekeeping is one of tlstnmportant income-generating
activities in the rural communities and it providas employment opportunity for
many Ethiopians (Ejigu et al., 2009; Gidey et al1P).

Traditional Beekeeping also contributes to the tgtsr economy through foreign
exchange earnings. Yet, about 97% of the produslysiem is traditional beekeeping
system using basket hives made from different logcalerials in various shapes and
volumes (CSA, 2008; 2009). While the CSA (2013)adadicated honey harvested
from traditional hives is 41,742,933 kg it is ab8t% from the total production.

Fig 1 Honey production and types of hives

Source CSA 2013
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Traditional hive is used only for one harvest ifecgs not taken while taking it down
from the tree in which it hangs for harvesting. Boany farmers practice careful
handling of hives during harvest. In this case, taditional hive could be used for
more than one time. However, it is not possiblggbmore than one harvest per year
from traditional hives because of time requireddee colony to set foundation. This
is one of the important factors that caused thentgunot to exploit the enormous
potential it has in beekeeping.

Farmers produce crude honey only from traditionaé$ which is mixed with wax

and the largest buyers are local “Tej” makers.

Fig.2 Traditional hives

2.4 Modern Beekeeping and honey production

The design of all modern beehives is based onidwavkery, by the father of modern
beekeeping, Lorenzo Lorraine Langstroth, that whees build their combs they
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always leave exactly the same amount of space Ilfee space) between them
(Stephen, 1990). On the basis of this finding, Istrggh invented a hive with frames
separated by this bee space, in which the beed baould their comb. The frames are
so arranged that they can be removed individuaillgout disturbing other combs and
without crushing bees, and the sides and bottonthefframe provide very good

support for the comb.

Langstroth also found that several communicatinge thoxes can be stacked one
above another, and that the queen can be confindtetlowest, or brood, chamber,
by means of a queen excluder. In this way, the uppambers (called supers) can be
reached only by the workers, and therefore cordalp honey-comb. This made hive
inspection and many other management practicesibpmssand turned the art of
beekeeping into a full-scale industry (Stephen0}99

Almost all commercial hives in use today operatdat@nlLangstroth pattern, although
they may contain from 10 to 13 frames. Other babusmasts have given their names
to similar hives that are essentially modificatiaighe original Langstroth, and these
frame hives are in general use throughout EuropethNAmerica, Australia, and parts
of South America and Asia, as well as in some morthand southern African

countrieqFAO, 1990).

Improved box hives have been introduced and pradnimieEthiopia for the last 40
years yet adoption rate is low (Kerealem, 2005)d&fta beehives allow honeybee
colony management and use of a higher-level tedgyolwith larger colonies, and
can give higher yield and quality honey (Crane,@9%oreover, improved box hive
has advantages over the others in that it givel higney yield in quality and in
guantity. High yield, quality honey, ease for insfi@n and harvesting of products are
the major relative advantages of modern beehivespaced to the traditional one.
The probability of adoption of a new technologylvdepend on the difference in
profitability between the new and old technolog{@hultz, 1995).Although the
annual production of both honey and wax in Ethiogidarge compared to other
African countries, the system of production comrgoakercised in the country is

traditional. Productivity of honeybees is very lanwd only an average of 8-15 kg of
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honey could be cropped per hive per year. Howewerareas where improved
technology has been introduced, an average of Kg2lve/year has been recorded.

Generally modern beekeeping practices using frameshave:
* Produced wax, royal jelly, pollen, bee- venom amapplis which are highly
marketable products.
* Increase the yield through bee mediated pollinagienvice

* Provided the small holder especially women, witprafitable and nutrition

Fig.3 Modern beekeeping apiary site

2.5Honey production, productivity and income

Honey is the natural sweet substance produced tgirtespecies of bees, from the
nectar of plants, from secretion of living part g&int. The bee collect this sugary
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substance of their own, deposit, reduce the wateteat, store and leave it in honey
combs or honey pots to ripen and mature for them consumption (Alimentarius,
1989).

Honey is composed primarily of the sugars, glucasd fructose while its third
greatest component is water. It also contains nonseother types of sugars, acids
and minerals. The sugars found in honey can besifitd as monosaccharide

(glucose, fructose), sucrose and oligosaccharldést¢, 1980).

Honey is a semi liquid product, which contains anptex mixture of carbohydrates,
mainly glucose and fructose. Other sugars are presetraces, depending on floral
origin. Moreover, organic acids, lactones, aminmscminerals, vitamins, enzymes,
pollen, wax, and pigments are present which areortapt properties used to
determine quality of the honey (Crane, 1990, 197&niv and Rudich, 1996; Silici,

2002). Honey having high water content is more lyiki® ferment. The mineral

content indicates botanical origin of honey; thessbm honey has lower mineral

content than dew honey (Vorwohl et al., 1989).

Honey hunting has been a very common practice epeto present generation in
many parts of Africa, including Ethiopia. In souttstern parts of Ethiopia, some
households entirely depend on honey hunting anestdseekeeping for their entire
livelihood (Tessega Belie, 2009)

Honey is produced mainly as a cash crop, whictergiisg as a source of additional

cash income for hundreds of thousands of farmekdsgeers. Honey is mainly

produced for market in Ethiopia. More than 95% lué total produce is marketed,

while the remaining is used for home consumptiaraddition, a significant number

of people are engaged in production and tradindgnafey at different levels and

selling of honey wines (local beveratg) which create job and self-employment
opportunities for large number of citizens. Expafrhoney and beeswax is estimated
to contribute an average of 1.6 million USD to #rmnual national export earnings
(Ethiopian Customs Authority and Export Promotiogefcy, 2006).
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Honey production and beekeeping are environmentéilgndly practices and
relatively easy to engage in. These non-farmingness activities have the potential
to provide a wide range of economic contributiohnso main economic values could
be derived from engaging in beekeeping: income igaiod from marketing honey
and its by-products (beeswax, royal jelly, pollgmppolis, bee colonies, and bee
venom) and the creation of non-gender-based emg@oiopportunities.

Additional benefits from beekeeping are associatgd the purely biological nature
of bees’ activities, such as plant pollination @odservation of natural flora. Because
of its relatively low labor requirements, when pedy handled, beekeeping can
coexist almost effortlessly with regular farmingtigeities, such as growing crops,

horticulture production, and animal husbandry.

The central Statistical agency 2011 data indic#ted the total production of honey
from 2007- 2011 produced 163,257,420. And the ®@tabrt and conception of honey
was 1,297,717 and 161,959,703 kg respectively.

Table 3. Honey production and exports versus dameshsumption, 2007-2011

Year Total Total export Total domestic
production volume (in kg) | consumption (in kg)
volume (in kg)

2007-2008 42,180,346 219,889 41,960,457

2008-2009 39,660,647 143,412 39,517,235

2009-2010 41,524,967 414,115 41,110,852

2010-2011 39,891,460 520,301 39,371,159

Total 2007-2011 | 163,257,420 1297717 161,959,703

Source, CSA 2007-2011

Ethiopia has strong historical links with traditednbeekeeping practices. Oromia,
Amahara, Southern Nation and Nationalities Peopte digray regions were
represented by small-scale honey producers andecatyges as well as large
cooperatives and private producers. Ethiopia fadhthe world's ninth largest honey-
producing nation and Africa's biggest, and yetEti@opian Apiculture Board reveals

the national annual capacity is 500,000 tons ofelgazompared to the 459,052 tons
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2013 produced. As one of the world's poorest cesjtrthis represents a great
potential to increase the livelihood of small-sgaeducers, but many need assistance
in increasing product quality and marketing for kbeal and international market. As
FAO statically data 2012 indicates Ethiopia hagemagpotential produce honey and
first in Africa.

Table 4.Production of honey (tons) in Africa

Rank Country Honey
1 Ethiopia 45,300
2 Kenya 24,000
3 Angola 22,900
4 Central Africa Republic 15,974
> Egypt 7,455
6 Madagascar 4,479
7 Cameroon 4,200
8 Tunisia 4,000
9 Morocco 3,500
10 Algeria 3,300

Source, FAOSTAT data, 2012

These all imply that the contribution of beekeepingthe country particularly in
drought prune areas has paramount importance incirggl vulnerability and

improving livelihood of the farming community. Etigia is the seventh top world
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honey producer. (Table 4)

Table 5Top world honey production countries in 2012

Rank Country Production (tons)
1 China 398000
2 Turkey 81,115
3 United State of America 79,788
4 Ukraine 70,900
5 Argentina 59,000
6 Mexico 55,684
7 Russian Federation 54,000
8 Iran (Islamic Republic) 47,000
9 Ethiopia 45,300
10 Brazil 44,600

Source.FAOSTAT data, 2012
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CHAPTER THREE: RESEARCH DESIGN AND METHODOGY

3.1 Description of research area
Tolay is a locality situated along the Gibe rivasim at Choraboter woreda in Jima
Zone, Oromia Regional State. This is the reseaitehtlsat has been identified and

potentially fit as to be the target site for thisdy.

In this woreda, the communities working with modéxee hives introduced from
different organizations have considerably helped maximize the income of
beekeepers. To achieve this, the traditional bgeksenere given training on modern
beekeeping technologies and able to substitutar#uitional hives by the modern

ones.

It is located at a greed reference of (Easf@37512’ North 08018.051") and it is 243
km South-West part of Addis Ababa. The altitudegrag from 1100 to 2500 meters
above sea level (m.a.s.l.) the mean annual temyereanges from 2C to sometimes
greater than 30C. The mean annual rainfall varies from 400 to @@/ year. The
dominant soil type of the sub zone is black cotind clay loam. In general the soil is

fertile and potential to grow various crops, coféeal different types of trespecies.

The woreda has potential for mixed agriculturepmestation, agro forestry, livestock
production and mechanized irrigation. Rain fed @agdtiure is the major activity in the

area. Some field crops such as sorghum, maizemsgedaff, pepper and niger seed
are cultivating in the area and at the end of raegson the farmers also grow

chickpea.

Tolay
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Ethiopia

Fig.4 Map showing Tolay

The research was carried out starting from Febrteaiay, 2014 and survey method
to determine the real difference between traditiana modern beehives and compare
the benefits gained from those hives by the tdvgekeeping communities.

e Sample size and Sampling method
The purposive sampling technique was used to sifledieekeepers in Tolay area due
to the intensity of modern beekeeping technology laaney producers relevant to the
study. A total of eighty four respondents werkeced randomly from five hundred
respondents of which twenty nine respondents Were those that were using only
traditional hives and produced crashed honeytytseven respondents were from
that were using only modern bee hives produgedgssed honey and the other
eighteen respondents were using both traditional emodern hives produced
processed and crashed honey in Tolay villages.
Sampling methods were used for the purpose of atewand detailed comparative
analysis by selecting villages where apiaries @cated.
Colony and honey production potential as well asketaaccess and capacity building
were considered. The selected individual beekeepers interviewed and the pretest

and group discussion were also done. The sampé& datermined the following
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formulas.
n= N/1+N@&
n- Sample size =84
N- Total population = 500
e — Confidence level 90% margin error = 0.1

e Method of data collection

Structured questionnaires and personal interview wused to collect data for the
study. The questionnaires were designed to obtaformation on: the socio-
demographic characteristics of the beekeepersansthdy area, their level of crop
production and economic contribution in terms ohdfés that accrue to honey

producers and source of income.

Secondary data were taken from Choraboter Agdceilbffice, international research
organization and NGOs engaged in beekeepingityativTolay area.

Primary data were collected from randomly seletteekeepers that used traditional
and modern bee hives. The beekeepers those who rhadern hives and using
modern beekeeping technology enlisted for the coisga of quality honey

production in the study area. During data collettithe individual beekeepers were

interviewed and group discussion also conducted

* Methods of Data Analysis

Descriptive statistical analysis was employed talyme the role of modern
beekeeping technology on the income, production pratluctivity of rural
communities in Tolay area of Ormoia region. Thelemiéd data was analyzed
using the SPSS software and statistical measuobsasumean, ratio or percentage
and standard deviation were generated. Also, qtiakt analysis was employed to
identify constraints and opportunities with respdot modern beekeeping

technology.
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CHAPTER FOUR: RESULTS & DISCUSSION

» Demographic Characteristics of Respondents
4.1.1 Respondents’ Gender
Of the total 84 beekeepers interviewed, 75 (89.3wi)e male headed and the
remaining 9 (10.7%) were female. The total numlzérf&amily members of the
sampled households were 523, out of which 47.6 %& weale and 52.4 % were
female. This suggests that the beekeeping activds dominated by male

respondents. (Table 6)

Table6: Respondents’ gender

Gender No. of respondents Total (%)

Female 9 10.7

Male 75 89.3
Total 84 100

4.1.2 Age Distribution
Age distribution is an important indicator of thendographic characteristics of the
respondents. Survey result in Fig 5 indicated tfighe total sampled beekeepers in
Tolay area the majority of them (48.8%) were betwek8 to30 age groups.
Additionally these age groups are using modernhdee Also, the adult populations
in the age group of 31-50 accounted for 40.5% efréspondents’ whiles the elderly
are less than 10.7% fig 5. This indicates thatyineh groups are more involved in
beekeeping as one of the income generation aesvd@ompared to the adult and the
elderly. The minimum, maximum and average age efrédspondent was 18, 68 and

30 years, respectively.
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Fig 5: Age structure of sampled household

4.1.3 Education Background of the Respondents
Concerning educational backgrounds, 33.3% of tepardents were higher primary
(grades 5-8) followed by high school complete whacdtount for 29.8 %.llliterate,
and read and write category account 11.9% and 10r@8pectively (Table 7). The
highest share accounted by higher primary and Bigfool complete reflects the
increased recognition of the income generation ri@e of modern beekeeping in
Tolay area. The increased involvement of the edudcat modern beekeeping is also

quite important from technology adoption perspetiv

Table 7: Educational Background of the Respondents

Educational status No. of Respondents| Percent from total
% respondents
llliterate 10 11.9
Reade and write only 9 10.7
Grade 1-4 12 14.3
Grade 5-8 28 33.3
High school complete 25 29.8
Total 84 100

4.1.4. Marital Status
The survey revealed that the majority of the reslents (79.8%) were married and

the single account for 16.7% of respondents. (T8ple

Table8: Marital Status the Respondents
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Marital Status No. of respondents Percent from  total
respondents

Married 71 84.5

Single 13 155

Total 84 100

4.1.5 Family Size

Most of the respondents (51.2%) have a small faside (1-4). The dominance of

low family size may signal relatively lower dependg ratio in the sample

households and followed by a family size of 5-8.%40 ) (Table 9).From the total

respondent big family size (9-11) account for 8.3Plae minimum, maximum and

average family size of the respondents stood A1 hnd 3.96 respectively.

Table 9.Family Size of respondents

Family size No. of respondents Percent  from total
respondents
1-4 43 51.2
5-8 34 40.5
9-11 7 8.3
Total 84 100

4.2. Economic Characteristics of Respondents

4.2.1 Occupation

Of the total respondents 85.7%of them were farmgns highlights the importance

of beekeeping in income generation of the farmingmunity. Limited number of

sample respondents (7.1%) reported that their atoupis traders whereas (2.4%)

were employees in different public and private aigations and (1.2%) laborers and

(3.6%) students. (Fig 6)

Fig 6. Occupation of the respondents
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4.2.2 Land Holdings

Most of the respondents 57.1% have their own laviike13.1% use leased land for
their agricultural activities and 7.1%of the respents use leased and owned land.
The rest 22.6 % of the respondents have not laeek&eping is one of the main

incomes of for these landless and unemployed psofftey 7)

Fig7. Land Holding of the Respondents

The total cultivable land owned by respondents estsmated to be 111ha with an
average land holding size of 2ha. The minimum #red maximum land holdings

were0 ha and 4 ha, respectively. 23.8 % of theoradgnts owned a land between 0.5-
1 ha, and those households who owned a land sizeée 1.5 and 2 ha accounted for
29.8 % of the total sampled households. Those wited land size between 2.5 - 3
ha account for 11.9 % while the remaining 9.5 % edva land size between 3.5- 4 ha

the remain 25% of the respondents have no lanid 8)F

Fig8. Land holding size

4.2.3 Ownership of Beehives

Almost all (91.7%) of the beekeepers have theim oapiaries. Most of the

respondents who are using traditional bee hiveskeeping bees at the backyard.
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Some of them (8.3%) are hanging the hives on thaeas fig 9

A closer examination of ownership revealed thatr@jpondents use modern hives
while 29 respondents use traditional hives. Thageirng both modern and traditional

hives accounted for 18 respondents. (Fig 9)

Fig 9.0wnership of hives

4.2.4 Traditional hives
48 respondents owned tradition hives. Of this, tnabshem (43.8%) own 1-5 hives
followed by those who own 6-10 hives (20.8%). Tiemd indicated that the number
of modern hive users increased than the numbeaditional hive user’s (Table 10).
4.2.5 Modern hives
53 respondents owned modern beehives. From tluse ttwho have 1-5 hives account
for 86.8% of the respondents followed by 11.3% wihm 6-10 hives. The remaining
1.9% owned 16-30 hives.(Table 10)

Table: 10 Number of traditional and modern hivesiedvin Tolay

Ownership of | Number of | Number of | Percent of Percent of
hives respondents respondent | traditional modern hive
owned s owned hive
traditional Modern
hive hive
1-5 21 46 43.8 86.8
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6-10 10 6 20.8 11.3
11-15 7 0 14.6 0
16-30 8 1 16.7 1.9
31-45 2 0 4.2 0
Total 48 53 100 100

e Contribution of Modern Beekeeping , Production andincome in Tolay

4.3.1 Honey Production

Modern beekeeping is expected to increase yield @mdluction of honey and

improve quality. This in turn will lead to bettancome to the beekeepers as it will
fetch better prices in the market. The result medi an outcome in line with this
argument. Average honey yield for modern beehitesds more than double (18.03
kg/hive) to that of traditional beehives (5.15 kgé). The average number of modern
beehives was 5.28, which was quite lower comparekBt38 for traditional beehives.
Given this, the average honey production using motéeres stood at a level which
was much higher than the traditional ones, i.e¥g3rom 5.28 modern beehives
compared to 68.23 kg from 13.38 traditional beehivehis signified the increased
contribution of modern beekeeping technology to dyorproduction vis-a-vis

traditional practices. (Table 11)

Table 11: Comparison of honey Yield and ProductiddnModern and Traditional

Beehives
Modern Traditional
Particular Beehives Beehives
Average number of hives (No.) 5.28 13.38
Average honey production per hive per
year (kg) 18.03 5.15
Average honey production per year (kg) 95.1 68.23

4.3.2 Honey Consumption and Sales
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Since most of the honey production in traditionalel have low quality (crushed
honey), market demand is normally lower comparechdoey produced through
modern hives. So, producers consume the honeyrat ho the absence of better
market opportunity and attractive prices. The ayergearly home consumption of
honey from traditional hives is higher (14.23 kgmpared to modern beehives (6.88
kg).As a result, the average sales of honey pratibgeowners of modern beehives
were higher (93.84 kg) than that of traditional 8v(63.82 kg.). Reflecting the
relatively better quality, the average price fonéy produced from modern beehives
was more than double (Birr 99.60 per kg) of thedyoproduced using traditional
hives (Birr 49.10 per kg) Accordingly, the averagmual income for people engaged
in modern beehives was about Birr 9346.45. This svgsificantly (198.3%) higher
than the estimated average annual income from hpregjuced through traditional
beehives (Table 11).

Figl0. Honey from traditional hives 50 birr/kg
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Figll. Honey from modern hives 100 birr/kg
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Tablel2: Household honey consumption, sales arwhie of the respondents

Particular Modern Beehives Traditional Beehives
Average househol( 6.88 14.23

Honey consumption (kg)

Average honey sales (kg| 93.84 63.82

Average honey price/kg | 99.60 49.10

Average annual incom 9346.45 3133.55

from honey sales (birr)

Modern beekeeping management training had been givécipe /Biovisoin
organization for both traditional and modern higens. But the training doesn’t have
an effect on the honey sale in the local marketeftends of the quality both hives
users have an access to sale their honey forriag m the market. (Table 13)

Table 13 Effect of training on the amount of incofmem honey harvested from
modern and traditional hives

Hive type | Amount sold | Received Chi-square
in the market| training (%)
Modern <1000 17.9 2.424 ns

1100-1500 | 7.1
1600-3000 |21.4

43



3001-6000 | 32.1

6001-17000 | 21.4

Traditiona | <1000 42.9 2.657 ns
[ 1100-1500 28.6
1600-3000 14.3
3001-6000 14.3
6001-12000 | -

Key: ns: not significant

4.3.3 Household income

Beekeeping is playing a crucial role in improviig income of the rural community.

As indicated in Fig 12 income obtained from ho(Ex0) is next to crop (70%) but

much higher than other income source including naild milk products, poultry

sales, fruit and vegetables animals (Fig 12)

Figl2: Household income

The training on beekeeping has a significant efé@cthe income from bee products
than other incomes from crops, fruits, and animatipction (Table 14)
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Table 14 Effect of bee keeping trainiog farm incomes

Enterprise Amount(Birr) Received training | Chi-square
sold in the (%)
market

Crops products <1000 48.0 2.176 ns

11000-30000 | 40.0
31000-50000 | 8.0

>50000 4.0
Live animals | <1000 63.6 3.426 ns
1100-5000 18.2
5500-10000 18.2
>11000 -
Bee products | <1000 8.3 6.569*

1100-5000 66.7
5500-1000 13.9
11000-17000 |11.1

Milk products | <200 - 1.524 ns
300-500 -
600-1000 25.0
1100-2400 75.0
Fruits and <500 66.7 2.361 ns
Vegetables 600-1000 16.7
1100-2000

2100-3500 16.7
Key: ns: not significant; *significant: 10%

4.3.4 Household expenditure

The total annual household expenditure of the mreatimated at Birr 589720. Given
that the income from Honey is estimated at Birr ,88%, we could consider that
income from honey is enough to cover 47% of thal tbusehold expenditure in the
study area. Of the total household expenditure8£286 was used for cloth and foot
wear purchase and 23.96 %for household expensesd®g on school fee, health,
fertilizer and herbicide expenses account for 3.71%98% and 30.45% of total

spending, respectively.

Fig 13.Household’s expenditure(in thousand birr)
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CHAPTER FIVE: CONCLUSION &RECOMMENDATIONS

5.1 Conclusions

Both traditional and modern beekeeping methodsbaneg practiced in Tolay area.
For quite a while, traditional beekeeping has endominant practice compared to
that of the modern one, however, currently bseaof the involvement of an
international organization, icipe/Biovision beekegpproject, the number of modern
beekeeping technology users is increasing in thenoanity. This is because it results
in higher amount and quality of honey productiorghkr income, and the better

management of bees compared with the traditional.

Married men between 18-30 years of age were magdgonsible in beekeeping and

honey production than women; however, the studyshasved that there is a growing
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trend in women involvement in bee keeping. Moghefbeekeepers at Tolay are with
smaller family size (1-4). This has implications dme dependency ratio in the
household is lower than to the high family sizee Tieekeepers in the study area have

small family size and better education.

According to the survey, the average number of modeehives was 5.28, which
was quite lower compared to 13.38 for traditioneéluves. Given this, the average
honey production using modern hives stood at d lgkiech was much higher than the
traditional ones, i.€95.5 kg from 5.28 modern beehicompared to 68.23 kg from
13.38 traditional beehives. This signifies the @ased contribution of modern

beekeeping technology to honey production vis-araiditional practices.

As revealed in the survey, the average yearly ownsemption of honey from
traditional hives is higher (14.23 kg) comparedrtodern beehives (6.88 kg) (Table
12). As a result, the average sales of honey pemtiby modern hives were higher
(93.84 kg) than that of traditional hives (63.82)kdreflecting the relatively better
guality, the average price for honey produced froodern beehives was more than
double (Birr 99.60 per kg) of the honey producemgisraditional hives (Birr 49.10

per kq).

The findings of the study revealed that income ioleth from honey produced by
modern bee hives is greater (over 198% ) thanr#itlitional bee hives suggesting that
the modern bee hives are by far advantageous tauta community than the

traditional ones.

Beekeeping in Tolay as an income generation agtivit% of the income gained from
the sale of honey production this is contributaniprove the livelihood of rural
community. At Tolay over 47 % of the household exgiture is covered from income

generated from sale of honey alone.

5.2 Recommendation

The findings of the study revealed that produgtivéind income from modern
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beekeeping is significantly higher than that ofditianal practices. So, the
Government should promote modern beekeeping byrpocating it as one of the

strategies for reducing poverty and ensuring feamisty.

During the sample survey we have observed thatlekel of innovation adoption
among the beekeepers is still low because of lomtamb with extension agents who
are skillful in the field. Therefore, it is recomnte assigning educated and

experienced personnel in the area to help promotiemn bee production practices.

Adequate supply of modern beehives, encouragingicgetion of households in
beekeeping and increasing their production throydgnting bee forage plants,
facilitating financial services and regular tragimre critically important to increase
production of honey and wax on a sustainable basi®lay area . So, local authorities
and NGOs should give attention towards the exparsiggply of modern beehives
together with innovative approach to enhance avem®rand supply of the required

facilities including finance.

In the study area, modern beekeeping is being ipeatty the youth. Given this and
considering the employment and income generationribation of modern beekeeping,
the Government should consider scaling-up of motleekeeping though out the country

to alleviate the problem of youth unemployment.

The survey revealed that women participation inkbeping in general and modern
beekeeping in particular is quite limited in thedst area. So, the government should

consider innovative approach to encourage womelicipation in modern beekeeping.

Modern beekeeping requires the promotion of impdolreney production technologies,
conservation of natural vegetation, introducing timulirpose trees and potential bee
forages. So, further training and technical assc#ashould be provided by the
Government and NGOs at grass root level on redndais to enable beekeepers benefit

from modern technology adoption.

As highlighted in Chapter 4 above, traditional esgkng is wide spread in the study

area. Yet, the level of production and productivgyquite limited compared to the
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number of hives. Hence, authorities should consmeasures targeted at improving

the honey yield in traditional beehives.
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