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Abstract:-Beekeeping is the maintenance of honey bee colonies in
hives. Beekeeping is a viable business that contributes income
significantly to many rural households in Marigat, Baringo
County. It provides a means of supplementary business and self
employment opportunities. Over the years, demand for honey
continued to increase while quantity of honey produced declined.
The study analyzed the effects of technological, economic, social
and institutional factors that influenced quantity of honey
produced. The theory of the firm was the theoretical framework
of the study. The study adopted a survey design. The research
was conducted in Marigat, Baringo County with various regions
being sampled to obtain reliable data. Target population of the
study was 1,500 bee farmers in the region and a sample size of
134 bee farmers were selected from three divisions. Data was
collected using structured interview schedule, group discussion,
key informant discussion and observations, analyzed using
descriptive statistics and regression. Multiple regression model
was estimated by Ordinary Least Squares technique. Results
indicated technological, economic, social and institutional factors
significantly determined honey production (p — values ranged
between from 0.000 — 0.0203 < 0.05). It was concluded that
technological, social, economic and institutional factors affected
honey production in Marigat, Baringo County. It is important to
encourage beekeepers to diversify income in the farm to include
other complimentary activities such as beekeeping and agro-
forestry. Farmer to farmer advisory services is strengthened in
response for services and collaboration with other partners in
promoting beekeeping. Enhance development of the subsector
through strong extension, research, conservation and
rehabilitation of vegetation with integration of beekeeping.
Organize beekeepers for efficient marketing of bee products,
establishment of colony multiplication center, distribution and
conservation of indigenous honeybee race. Women and youths
are encouraged to take up beekeeping enterprise. Develop
beekeepers skills and extension agents on bee management.
Utilize beeswax through intensive trainings, enhance bee forage
production and integrate beekeeping with water harvesting.
Modify traditional log hive to include queen excluder - section
for improved honey quality.

Keywords: Honey Production, Technology Adoption, Baringo,
Kenya

I. BACKGROUND INFORMATION

Beekeeping is one of the more universal agricultural
activity. Bees are found all over the world (Adjare,
1990). Bees work a dual agricultural role by both producing
honey and aiding in the pollination of flowering crops.
Although much work has focused on improving the practice
of beekeeping, it is still possible to manage beehives at a very
low level of technological and capital input. Their
cosmopolitan distribution, multipurpose nature and relative
simplicity in management combine to make bees a natural
agricultural supplement for many types of farm systems,
(Bradbear, Fisher and Jackson, 2002).

Beekeeping is thriving in cities across the world driven by
young hobbyists, commercial beekeepers, sideliners and green
entrepreneurs (Adjare, 1990). The People's Republic of China
is the world leader in honey production and by a significant
factor in 2008, with an estimated production of 257,800
metric tonnes (mt). Argentina is estimated to have produced
85,000 mt in 2008, up 6.25 percent from the 2007 volume of
80,000 mt (Tablel.1l). The majority of that country's
production is exported, with their key markets being the USA
and Germany, which accounted for 75 percent of Argentina's
total shipments. Canada is also among the largest honey
producers in the world with 5 percent of production. In 2005,
Germany was considered the largest honey importing country
in the world at 92,200 mt followed by the United States at
65,749 mt (Tablel.1). The rise in the price of honey from the
2002 production season has been a boon to beekeepers with
honey to sell, but drought has prevented many producers from
benefiting from the price rise. Antibiotics found in Chinese
honey in early 2006 have caused a world shortage of honey in
export markets with the resultant price rise and as a result
other world countries such as Canada have benefited (FAO,
2009; 2011). Production trends of honey globally indicated
that honey quantities varied significantly over the years as
illustrated in table 1.1.
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Table 1.1: Global Honey Production Trends (metric tons)

Year 2006 2007 2008 2009 2010 5/2131/5282

Argentina 75,000 98,000 93,000 80,000 85,000 6.25%
Canada 46,083 37,097 31,857 35,387 33,296 -5.91%
China, 210,691 236,283 251,839 254,758 257,800 1.19%

Germany 16,306 20,286 20,409 25,951 22,000 -15.22%
Mexico 55,297 55,323 58,935 59,069 55,189 -6.57%
us 99,930 94,000 99,945 84,335 90,000 6.72%
World 1,188,401 1,234,308 1,246,432 1,255,271 1,270,002 1.12%

Source: FAO (2011)

Desertification is a major problem facing many African
countries. The land degradation due to desertification has
resulted in poor yields and grazing capacity, loss of farmland
and rangeland, reduction or disappearance of forests and
serious economic difficulties for producers, herders, farmers,
beekeepers and the general population. A growing number of
amateur beekeepers are adopting various traditional log hives
similar to the type commonly found in Africa. Beekeeping can
work almost anywhere. It is multi-functional; bees provide
honey, a high energy food supplement that can be sold to
bring cash into a small farm. Bees also provide wax, which
has almost unlimited uses. Both honey and wax are valued for
their medicinal use in traditional cultures. Bees also provide a
valuable ecological service through their role as a pollinator
(Friedman, M. 2007).

Kenya is largely a traditional beekeeping country which is
mostly practiced in Arid and Semi-Arid areas with about 10

2005

2006

Source: GoK (2009)

million people (KNBS, 2009). With the Development of the
Kenya Top Bar Hive, by Kigatiira and Morse, (1979), there
was need for farmers to adopt movable Bar Technology as a
transition hive between the traditional log hive and the
Langstroth hive. Unfortunately, technology adoption has been
very slow among Kenyan beekeepers. In the past, farmers
kept their traditional beehives (log hives), on trees in
expansive areas, largely unsettled, tapping nectar and pollen
from the wild plant sources. With the farming and charcoal
burning system approach, this has been restricted. From the
census report (KNBS, 2009), the total hive population in
Kenya is slightly less than 2 million hives, irrespective of the
type of hive, with traditional log hives leading with over 1.3
million hives and 0.7 million is shared between Kenya Top
Bar Hive and Langstroth Hive. Table 1.1 shows that the
quantity of honey declined from 27,379,481 Kilogram’s in
2005 to 12,036,910 kilogram’s in 2008.

2007 2008

Figure 1.1 Honey Production Trends in Kenya (Kilogrammes)
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In Kenya, approximately 80 per cent of land is suitable for
beekeeping (GoK, 2008 and Hussein, 2001). Yet, the potential
of bee keeping and honey production has not been fully
tapped in areas where the agro-ecological and climatic
conditions as well as the land use patterns are near perfect.
Traditionally, lack of market knowledge and the poor quality
of honey from rudimentary hives meant that honey was used
to produce local liquor. Similarly, beekeepers were prone to
exploitation by more knowledgeable middlemen. With the
diffusion of its model of sustainable community- based
beekeeping, Honey Care Africa (HCA) has been able to
provide solutions to overcome these impediments (Najma,
2002).

Marigat in Baringo County is a key producer of honey in
Kenya and has enormous potential for beekeeping. Through
seminars, workshops, demonstrations and field days, farmers
are slowly adopting modern beekeeping practices. Most of the
honey produced in the County comes from the traditional
Tugen log hives. The area has, however, performed poorly
during unfavorable weather conditions. Some of the most well
known top-bar hives are the Kenyan Top Bar Hive (KTBH)
with sloping sides, the Tanzanian Top Bar Hive, which has
straight sides and the Vertical Top Bar Hives such as the
Warre or "People's Hive™" designed by Abbe Warre in the mid
1900's.

In order to promote diversification in agriculture and reduce
poverty in Kenya, beekeeping is one of the major agricultural
activities that people need to use as a tool. It offers a great
potential for income generation, poverty alleviation,
sustainable use of forest resources and diversifying the export
base. There is availability of market for bee products both
locally as well as internationally or those who wish to
continue and it is important to note that pharmaceutical and
cosmetic industries utilize bee products such as honey, royal
jelly, beeswax to produce cosmetics.
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Beekeeping is not an expensive agricultural venture and any
bee keeping farmer may save for a short time before investing
into beekeeping. Local breweries have high demand for honey
which is a significant input in making the local brews. Over
the past one decade, the government of Kenya has reduced the
number of agricultural extension officers who used to help the
farmers a great deal. The few that are remaining are not able
to visits most of the farmers on their farms and give personal
advice. Most of the bee farmers are also small scale dairy
farmers as well and are always busy on the dairy farming
activities.

The situation has changed over time and there has been a
general increase in both human and livestock populations in
the Kenyan rangelands. This has been occasioned by various
improvements in infrastructure, water resources and health
facilities. Most of the high potential rangelands have also been
alienated for other uses such as game parks and private land
leaving less land available for the growing human population.

Honey By-Products and Production Trend in Marigat

The honey by-products and production trend for the period
2005 — 2012 as shown in table 1.2. Between the year 2005 and
2008 there was only one larger Baringo District before it was
split into Baringo Central and Marigat in the year 2009. Hive
products and production trends showed a general decline in
the quantity of honey and the quantity of beeswax harvested
in kilograms despite the increase in per unit price per
kilogram of honey as shown in table 1.2. From table 1.2 it is
evident that honey production declined by 235,100 Kilograms
in 2008 compared with the production of 2005 (100 per cent)
a growth rate of -37.82 per cent to 62.18 per cent.

Further in the period 2009 - 2012 Marigat was a distinct sub
district on its own with hive products and production trends
showing a general increase of 12,325 kilograms (30000 —
17675) in the quantity of honey harvested, a 69.73 per cent
increase. This was attributed to increased unit price per
kilogram as shown in table 1.2.

Table 1.2: Honey by-products and production trends

Year Honey and By-Product (Kgs) Unit Price Per Kilogram Value (KES)
Honey Beeswax Honey Beeswax (000,000)
2005 378100 85 87 - 32.89
2006 320000 40 89 - 28.61
2007 220000 10 90 - 19.80
2008 143000 25 95 - 13.59
2009 17675 20 100 150 1.76
2010 17070 130 150 2.21
2011 16000 300 150 4.80
2012 30000 20 300 150 9.00

Production from 2005 to 2008 refers total output for the larger Baringo District and from 2009 to 2012 relates to production from Marigat Sub County

Source: GoK (2013)
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Il. MATERIALS AND METHODS
The General Objective of the Study

The general objective of the study was to analyze factors
determining honey production in Marigat, Baringo County

Specific Objectives

i.  To analyze the effects of technological factors such
as log hive, KTBH and Langstroth hive and
beekeeping equipment significantly determined
quantity of honey produced in Marigat.

ii. To determine if social factors such as age of the
farmer, gender, education level, occupation and
family size significantly determined honey
production in Marigat.

iii.  To determine if institutional factors such as access to
credit facilities, access to extension visits,
membership to group, type of market and Farmers’
Training Centre’s significantly determine honey
production in Marigat.

iv. To determine if economic factors such as land size,
land under forest cover, land under crop, price of
honey, labour cost and capital cost significantly
determine honey production in Marigat.

Research Hypotheses

H,, : Technological factors such as log hive, KTBH,

Langstroth hive and bee keeping equipment do not
significantly determine honey production in Marigat.

H,, : Social factors such as age of the farmer, gender,

marital status, family size, education level, and main
occupation do not significantly determine honey production in
Marigat.

H o3 - Institutional factors such as membership to farmer’s

group, access to credit facilities, type of market, access to
extension services and Farmer Training Centres do not
determine honey production in Marigat.

H,, : Economic factors such as land size, land under crop,

land under forest cover, price of honey, cost of labour cost and
capital cost do not significantly determine honey production
in Marigat.

The Study Area

Marigat is in Baringo County and was purposively selected
for this particular study because it is one of the favourable
areas for honey production in Kenya. Other areas that produce
honey include Kitui, Machakos and North Eastern. Honey
production is expected to have alleviated poverty levels
because of its favourable climatic condition, abundant natural
flora, non application of agro-chemicals, rich indigenous
knowledge of local people, huge honey market locally and
internationally.
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Marigat covers an area of 1,677.4 km? (KNBS, 2009). It
borders Baringo Central constituency to the west, Mogotio
constituency to the south, Laikipia and Nyahururu
constituencies to the east and east Pokot (Tiaty) constituency
to the north east.

Marigat’s estimated arable land is 215 km?% 140.5 km? surface
water for which lake Baringo covers 130 km?, Lake Bogoria
9.5 km? and “Lake’ 94” which formed itself in 1994 heavy
rains, cover 1 km?, forest cover is 29 km? (GoK, 2012). The
rest of the land is categorized as semi - arid and arid, very
hilly with steep slopes or rough rocky terrain. Its growth is
supported by the Perkerra irrigation scheme where onions,
pepper, papaws, rice seed and maize, among other crops are
grown. Administratively Marigat is divided into three
divisions, 18 locations and 37 sub- locations with a total
population of 73,177 and poverty level of 56 percent (GoK,
2010). It is inhabited by the Tugen (Samor) mainly from the
upper regions of south, southeast and southwest, the Njemps
(llchamus) mainly from the lowland regions northwards and
western region and the Pokot community living in the
lowlands of Baringo East (presently Tiaty Sub- County),
Baringo County.

The populations of livestock in Marigat are given in table 3.1;
Table 3.1 Population of Livestock in Marigat, Baringo County

Animal Type Number of Animals
Red Maasai 198,500
Goats .
Dairy 45
Dairy crosses 2,900
Cattle
Beef (Zebu) 60,400
Donkeys 4,100
Camels 17
Rabbits 10
Layers 800
Broilers 100
Ducks 100
Poultry
Turkeys 40
Geese 40
Indigenous 96,200
KTBH 650
Bee Hives Langstroth 930
Log hives 25,100

Source: GoK (2013).

The LMS5 is designated as the semi-arid climatic zone, while
the LM6 and IL6 is the arid one. The amount of rainfall is
quite inadequate especially for the arid zones. The LM5 is
suitable for only drought tolerant crops such as sorghum and
millet. The limiting factor to crop production in LM6 and IL6
zones is mainly inadequate rainfall. Therefore rain fed
agriculture is practiced in limited places where moisture is
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naturally available because of vicinity of Lake Baringo and
other natural springs (GoK, 2012).

The area is categorized as arid and semi-arid lands (ASAL)
which are ecologically marginal areas with a fragile natural
balance between elements of the environment (Gichoria,
2003). ASAL areas have low and variable precipitation, high
evaporation rates, sparse to dense vegetation, shallow to deep
soils and widely spaced rivers with seasonal flows (Gachimbi,
1995). The altitude of the study area ranges between 900 and
1200 meters above sea level. The soils in the area are mainly
moderately to poorly drained, very deep, strongly calcareous,
saline and sodic and the texture is fine sandy loam to clay
(Gichoria, 2003).

Marketing of local products such as honey (kumyante), goat's
meat (beny), and cultural artifacts is made effective by the
surging local and foreign tourists.

Research Design

Following Masuku, (2013) a descriptive cross-sectional
research design was employed in the study with the aim of
describing the farmers’ characteristics and identifying factors
that influenced honey production.

Target Population

That target population included the bee farmers in three
divisions (Marigat, Mukutani and Mochongoi). According to
Ministry of Livestock in Marigat, Baringo County the
estimated total number of bee farmers are 1,500 which
constituted target population. The target population is reported
in table 3.2.

Table 3.2: Target population

Division Number of Farmers
Marigat 800
Mochongoi 200
Mukutani 500
Total Target Population 1,500

Source: GoK 2012
Sampling Procedure

The target population is 1500 beekeepers in Marigat, Baringo
County based on a sample frame from the Ministry of
Agriculture, Apiculture Section. The study engaged 134
purposively selected beekeepers to capture geographical
topography and distribution of population. This helped in
ensuring that every member of the population had an equal
chance of being chosen in the study (Key, 1997).

Sample Size

The sample size is considered the major part of all statistical
analysis. The computation of appropriate sample size is
generally considered the most important and most difficult
step in statistical analysis. The sample size plays a crucial role
in survey, experiments and observations. The sample size
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employed for the identified target population was
scientifically computed using the approach based on precision
rate and confidence level (Kothari, 1990).

The formula used is as follows;
N= —= (3.1)

Where N was the sample size, Z Was standard normal

value of 1.96 for 5% significance level, Q =1 — P
proportion of population without characteristics of interest and

D was statistical 5% level of significance = 0.05 ~ estimated
error (4 ) term acceptable within, of true value. The number

of households in Marigat, Baringo County = 15,545. The
target population was therefore 1,500 bee farmers. Using the
above formula the sample size was therefore computed as
follows; P = 1,500/15,545 = 0.0965. Q = 1 — 0.0965 = 0.9035.

~(L96) x 0.0965 x 09035
(0.05)2

Therefore the sample size was 134 farmers.

N = 133976 ~ 134

I11. RESULT AND DISCUSSION
Regression Analysis and Statistical Inference

Regression results are presented in table 4.1. Results indicated

an R%of 0.818190 implying that the modeled variables
explained 81.8190 percent of the variation in honey
production. The durbin-Watson statistics was above 1.85
indicating no colleinearity in the variables. The overall model
was significant F — Statistic 7.470407 with (p — value 0.0000
<0.05).

The study sought to analyze the effects of different types of
bee hives on quantity of honey produced in Marigat. It was
hypothesized that different types of bee hives and beekeeping
equipment do not significantly determine honey production in
Marigat. Results indicated that traditional log hive had
negative and significant effect on quantity of honey produced
(p — value 0.0000 < 0.05). This implied that a unit increase in
the number of traditional log hives honey production will
decrease by -6.959027 units.

This is an indication that traditional log hive was associated
with high rate of occupation but the quantity of honey
harvested from these hives was very low compared with
output from other types of hives. KTBH had positive and
significant effect on honey production (p — value 0.0000 <
0.05). Therefore if the number of KTBH increases by one unit
honey production will increase by 6.551791 units.

There was also positive and significant relationship between
Langstroth hive and honey production (p — value 0.0000 <
0.05). This indicated that for a one unit increase in Langstroth
hives honey production was expected to increase by 5.237410
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units. Results also indicated a positive and significant
relationship between honey production and the type of
equipment used (p — value 0.0000 < 0.05). It can be inferred
that use of modern bee keeping equipments increases honey
production. Modern equipments do not destroy honey comb
during harvest. From these findings it was concluded that
different types of hives determined honey production in
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Marigat. Therefore based on this finding the first hypothesis
was rejected. It was concluded that the types of hives and bee
keeping equipment significantly determined honey production
in Marigat. These findings are consistent with Vural and
Karaman (2010) who found that different type of bee hives
and bee keeping equipment were significant determinants of
honey production in Saudi Arabia.

Table 4.1 Regression Results of Honey Production

Variable Coefficient Std. Error t-Statistic Prob.
Age of Household Head 0.509875 0.107596 4.738775 0.0000
Gender of Household Head -3.325614 0.513098 -6.481441 0.0000
Marital Status -0.271688 0.066292 -4.098357 0.0001
Family Size -0.565502 0.104624 -5.405067 0.0000
Education Level 0.175519 0.036640 4790411 0.0000
Main Occupation Household Head -0.722725 0.108336 -6.671113 0.0000
Land Size 1.365542 0.187170 7.295726 0.0000
Land under Crop -0.760038 0.132765 -5.724700 0.0000
Land under Forest Cover 0.918275 0.140332 6.543585 0.0000
Group Membership 4.424582 0.588111 7.523380 0.0000
Access to Credit 2.692430 0.366438 7.347573 0.0000
Type of Market -0.431300 0.107300 -4.019564 0.0001
Price of Honey 0.594120 0.144162 4.121206 0.0001
Access to Extension Service 2.146278 0.319943 6.708306 0.0000
Farmer Training Centre 11.72882 1.767008 6.637671 0.0000
Traditional Log Hive -2.454274 0.352675 -6.959027 0.0000
KTBH 1.906188 0.290941 6.551791 0.0000
Langstroth Hive 2137773 0.408174 5.237410 0.0000
Beekeeping Equipment 1.832384 0.230397 7.953163 0.0000
Labour Cost -1.735108 0.241716 -7.178297 0.0000
Capital Cost -1.115095 0.154023 -7.239773 0.0000
CONSTANT -14.89673 3.997168 -3.726821 0.0004
FITTED"2 -0.347329 0.049585 -7.004703 0.0000
R-squared 0.818190 Mean dependent var 5.111940
Adjusted R-squared 0.708666 S.D. dependent var 1.510168
S.E. of regression 0.815119 Akaike info criterion 2.711230
Sum squared resid 55.14679 Schwarz criterion 3.814139
Log likelihood -130.6524 Hannan-Quinn criter. 3.159417
F-statistic 7.470407 Durbin-Watson stat 1.850888
Prob (F-statistic) 0.000000

Source: Research Data, 2015

The study sought to determine if social factors such as age of
the farmer, gender, education level and family size
significantly determined honey production in Marigat. Age of
the household head was significant and positive (p — value
0.0000 < 0.05). This indicated that age was associated with
experience in bee keeping. Education had positive and
significant effect on honey production (p — value 0.0000 <
0.05). The possible reason for increased honey production
with higher education background could best be that
education increases access to information and their knowledge
to understand and utilize technology better. The results
support earlier studies (Abebe et al., 2008).

The study results shows gender role in beekeeping activities.
Results indicated that gender had negative and significant
effect on honey production (p — value 0.0000 < 0.05). Results
also showed variation in the role of gender. According to the
perception of respondents the tasks like colonies replacement
and queen rearing were done by males and supplement
feeding and pest management tasks were done by females.
Similarly colonies replacement and honey extraction were
male tasks whereas, supplement feeding, grading/packing and
marketing were done by females. A study done in Tanzania
showed that beekeeping activities involved both genders at
different stages of honey and beeswax processing and
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marketing. Traditionally, men were responsible for honey
harvesting which is normally carried out at night because they
are scared of honey bees during the day. Same situation was
observed by Qaiser, Ali, Taj and Akmal (2013) in an impact
assessment study in Pakistan. Qaiser et al., (2013) concluded
that bee keeping was totally gender based activity.

The second hypothesis stated that social factors such as age
of the farmer, gender, education level and family size do not
significantly determine honey production in Marigat. The
results indicated that age of the household head, gender,
education level and family size had significant effect on honey
production (p — values 0.0000, 0.0000, 0.0001 and 0.0195 <
0.05 respectively). Therefore based on these findings the
second hypothesis was rejected and concluded that social
factors such as age of the farmer, gender, education level and
family size significantly determined honey production in
Marigat.

The study determined if institutional factors such as access to
credit facilities, access to extension visits, type of market and
membership to farmer group significantly determined honey
production in Marigat. To achieve this, it was hypothesized
that institutional factors such as membership to farmer’s
group, access to credit facilities, type of market, access to
extension services and farmers training centres do not
determine honey production in Marigat. Results indicated that
access to credit facility had positive and significant effect on
honey production (p — value 0.0000 < 0.05). It was inferred
that for a unit increase in accessing credit increases honey
production by 7.347573 units. Access to extension visits was
positively and significantly associated with honey production
(p — value 0.0000 < 0.05). Results also indicated that for a unit
increase in access to extension services by farmer honey
production was expected to increase by 6.708306 times.
Therefore honey production can be increased by increasing
the number of extension personnel in the study area. Group
membership was positive and significant (p — value 0.0000 <
0.05) indicating that honey production was expected to
increase by 7.523380 times if group membership increases by
one unit. This is an indication that farmers who are members
of farmers’ group get useful information on honey production.
Farmers Training centre’s was also positive and significant (p
— value 0.0000 < 0.05). Type of market had negative and
significant effect on honey production (p — value 0.0000 <
0.05). The coefficient indicated that a unit increase in the type
of market honey production reduced by -4.019564. This was
because most of the farmers in the study area sold their honey
to middle men and brokers at low prices. Farmers therefore
lack incentives to produce more.

The study examined if institutional factors such as access to
credit facilities, access to extension services, group
membership, Farmers Training Centre’s and type of market
determined honey production in Marigat. Results indicated
that institutional factors significantly determined honey
production.
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The coefficient of type of market was negative and significant
(p — value 0.0000 < 0.05). Price of honey was however
positive and significant coefficient (p — value 0.0000 < 0.05).
Therefore it was inferred that better output price and market
information were key incentives for increased honey
production and sales. These findings demonstrate the urgent
need to strengthen market information delivery systems,
upgrade roads in rural areas, encourage market integration
initiatives, and establish more retail outlets with improved
market facilities in the remote rural villages in order to
promote honey production and trade in high value
commodities by rural farmers.

From the study findings areas for investment to improve bee-
keeping industry in Marigat include: First, provision of
improved infrastructure, second processing of honey and its
products, Third, Institutional support and technological
transfer, fourth, establishment of quality control inspectorate
services and finally value addition through processing and
packaging of honey before selling. Distance from farm to
point of sale is a major constraint to the intensity of market
participation.

The third hypothesis was rejected, therefore it was concluded
that institutional factors such as access to credit facilities,
access to extension visits, distance to nearest market and
membership to farmer group significantly determined honey
production in Marigat.

The study sought to determine if there was significant
relationship between different types of beehives and
equipment and the quantity of honey produced. Results
showed that the type of hive used and type of equipment
significantly determined the output of honey produced (p —
value 0.0000 < 0.05). The fourth hypothesis stated that the
type of bee hives did not significantly determine honey
production in Marigat. Based on the findings of regression
analysis this hypothesis was also rejected, therefore it was
concluded that different types of beehives and equipment
significantly determined honey production in Marigat.

The study also sought to determine if economic factors such
as land size, land under forest cover, and income from sale of
honey and off-farm income significantly determined honey
production in Marigat. Results indicated that land size, land
under forest cover and income from sale of honey
significantly determined honey production in Marigat (p —
values 0.0258, 0.000 < 0.05). Based on these results it was
concluded that economic factors such as land size, land under
forest cover, income from sale of honey and off-farm income
significantly determined honey production in Marigat.
According to regression analysis this hypothesis was also
rejected.

Result of the distribution of farmers according to family size
shows that the largest proportion (45 percent and 48 percent)
of traditional and modern bee keepers respectively had fairly
large families. The result also revealed that the size of family
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really determines participation in bee keeping both in the
modern or traditional technique.

The distribution of bee keepers according to farm size shows
that farmers having 5 — 9 hectares constitute the largest
proportion (57 percent and 56 percent) of traditional and
modern bee keepers respectively (compared to farmers having
10 ha and above). It can hence be deduced that majority of the
bee keepers have large land holdings. The reason may be
because returns from bee keeping can be used to buy more
land which in turn will be used as good site for bee keeping.

The results of regression analysis were consistent with the
results of Hetero-Ramsey Reset test jointly. Therefore it was
concluded that technological, economic, social and
institutional factors jointly determined honey production in
Marigat (p — value 0.0000 < 0.05).

IV. SUMMARY OF FINDINGS

Different types of hives were analyzed to determine their
effect on honey production. Regression results showed that
different types of bee hives such as KTBH, Langstroth and
Log hive significantly determined honey production. Social
factors such as age of the farmer, gender of the household
head, marital status, family size, level of education and main
occupation significantly determined honey production.
Institutional factors such as membership to farmers’ group,
access to credit facilities, type of market, access to extension
services, and training at farmer’s training centre’s determined
honey production. Economic factors such as land size, land
under crop, land under forest cover, price of honey, labour
cost and capital cost significantly determined honey
production.

Beekeepers also faced numerous constraints including
inadequate credit, pests and diseases, bee’s aggressiveness,
environmental degradation, bee absconding, theft, inadequate
technical assistance and poor marketing. Some problems in
the activities of beekeepers were stated as; deficiency of
qualified queen, lack of standards in beehives and materials,
using of pesticide, problems in choosing suitable place,
inadequate advertising of bee products to consumers and poor
marketing channels.

The study therefore calls for Government, NGOs, Commercial
Banks and other stakeholders to extend its credit facilities to
more beekeepers to increase loan sums and other financial
assistances disbursed to beekeepers. Bush clearing through
burning of charcoal by the hunters and other forest users
during dry season should be discouraged.

V. CONCLUSIONS

The objectives of this study were to identify determinants of
honey production in Marigat. Although involvement of small-
scale beekeepers in beekeeping is still at an infant stage, the
enterprise showed a great potential in improving livelihoods
of farmers. The favourable natural environment and low
disease incidence made farmers to be competitive in honey
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production. Most farmers in the study area used local
(Transitional) log hives and further enhanced honey
production by using Langstroth because of their high
productivity.

The most commonly accepted type of beehive in the region
was the traditional log hive. The log hive has been widely
accepted in Marigat, but is less productive as compared to the
Langstroth hive and Kenya Top Bar Hive (KTBH). It is said
to produce between 7 and 9 Kilograms of honey per season
which is lower than the Langstroth hive and KTBH which
produces over 20 Kilograms and 18 kilograms respectively
per season. Generally, the most expensive input in apiculture
was cost of hives; it consumed more than 50% of all capital
used both in apiculture farming.

The basic target of this study was to determine if there is a
connection between old and new types of hives and honey
production amount in Marigat and also the socio-economic
analysis of beekeeping in Marigat. According to the
econometric analysis results that have been done in this
context, while all other variables remain same, 1 percent
increase in old type hives will cause a decrease of 2.454274
percent in honey production and 1 percent increase in new
modern type of hive will cause a 2.137773 percent increase in
honey production. However there were other factors that
increased honey production besides from hive types; for
example, even though this study empirically determined
factors that determine honey production and identified socio-
economic factors that determine level of estimated honey
production of sampled respondents. The direct variables
(inputs), which increased production, were access to credit,
advice from extension personnel, age, capital cost, education
level, extension visits and membership to cooperative society,
land under forest cover and group membership. This implied
that the combined effects of the above stated direct variables
brought about a substantial increase in beekeeping output in
Marigat. This also meant that consistent availability of these
inputs will ensure commensurate bee-keeping products in the
study area.

Results from socio-economic characteristics of respondents in
the study area showed that married men currently dominate
honey production. Results also showed that bee-keepers who
were bee farmers were more productive than those who kept
bees as a secondary occupation. The implication of these
results is that increased and sustainable honey production
would be achieved through young producers who can devote
their full time to honey production since age was positive and
significant.

Recommendations

The following recommendations have been drawn from the
study: First there are opportunities to improve livelihoods of
smallholder farmers through beekeeping. Farmers need to
gain more knowledge in beekeeping in order to improve
honey production. This could be done through special
trainings by government extension officers. Training of
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farmers by Farmers Training centres also need to be
intensified. Farmers also need to increase colony size of their
beekeeping enterprise and use more of improved traditional
log hives, provide grass thatched shelters for Langstroth hive
and KTBH or researchers to look for bad conductors of heat
and replace the metallic casing used to cover top parts of
modern hive because they are not highly productive.

Second, the region should shift from establishing more
colonies to replacement of absconded colonies and
strengthening existing colonies so that they can yield better
results. Third, the beekeepers should be equipped with bee
management skills to enable them perform all management
activities through use of modern bee equipments.

Fourth, there should be improved extension programmes or
organization of co-operatives and training in the use of
modern hives and hiving techniques are also required. Fifth,
there is need to increase the number of extension personnel in
the region as number of beekeepers is high. Proper
management practices need to be enhanced and intensified to
facilitate production increase per unit; otherwise the viability
and potentiality of beekeeping will continue to be a long and
endless dream.

Sixth, Government and other stakeholders should consider
training bee farmers on personality trait enhancement so as to
give them an edge in marketing their products and
aggressively seek for financing options.

Seventh, residential training should consider age factors and
literacy levels when inviting people for residential training for
instance in artisan courses which involves carpentry, the
interest and experience of each beekeeper in that particular
subject to be trained must be considered. This will help bee
farmers to make improved beehives using available local
material.

Eighth farmer to farmer advisory services should be
strengthened through promotion of farmers’ groups in
response to demand for services. The extension personnel
should enhance collaborations and work with other
stakeholder partners to build their beekeeping capacity and to
improve reaching farmers.

Ninth Inter Governmental units should be established to
collect data from on-farm research into different aspects of
beekeeping in the Kenyan context and share this information
with others to fill knowledge gaps in Kenyan beekeeping.

Lastly, although bee-keepers were found to be generally fairly
productive, there is room for improvement in use of available
resources under a guaranteed and conducive environment.
This could be attained through contract production to
guarantee market and stabilize price of honey. The
environment in essence should guarantee availability of
resources (including productivity in increasing inputs),
product prices, which do not fluctuate and introduction of
modern bee-keeping equipments.
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