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By

IBRAHIM ALIYU ISAH

December 2018

Chairman . Professor Mohd Mansor Ismail, PhD
Faculty . Agriculture

In business start-up a feasibility study is necessary to determine the profitability of the
venture. Stingless beekeeping production has been found to be a profitable venture in
Malaysia and to boost the production to a profitable level, knowledge and skills of the
extension agents is very important for effective and efficient delivery of beekeeping
technology and human resource development. Despite various government support in
Malaysia, natural honey production is still insufficient to meet domestic demand. The
trend lead to huge importation to satisfy the increasing demand for consumption. The
study aimed at determining the profitability and level of stingless beekeeping
production through technology transfer, human resource development and extension
agents’ work performance, to examine relationship between technology transfer,
human resource development and work performance, and to identify the most
contributing factors to work performance of extension agents among stingless
beekeepers in Malaysia. This research used quantitative research method. The
questionnaires were analysed using capital budgeting analysis, descriptive statistics,
correlation and regression coefficient analysis. Slovin formula was used to determine
the sample size and Purposive sampling method was used to select 54 stingless
beekeepers from ten stingless beekeeping state in Malaysia. The findings of the study
indicate that the actual value of NPV in stingless bee project is positive, indicating the
project may generate lucrative earnings in terms of assessment and bring more yield
on investment when combined with the incentive schemes. In addition, the findings
revealed that internal rate return (IRR) values indicating efficient yield of investment.
Furthermore, the Profitability index revealed (PI) indicating the most profitable
investment as it carries higher PI values and profit of more than RM1 from a single
Ringgit invested in the stingless bee project. Also, the analysis on Pay Back Period
(PBP) revealed the possible period within which to recover the initial money invested.
Similarly, a sensitivity analysis was done to determine business risk analysis, the result



indicate that even if there is increase in the hive cost and labour cost by 10%, 20% and
30% the project would remain profitable for investment and on the other hand,
decrease in the selling price by 30% of the viability of stingless bee venture at the
marginal value and still remain a lucrative venture and a feasible project. Results
reveal two levels among stingless beekeepers on technology transfer, human resource
development and work performance of extension agents; moderate (technology of
stingless bee, dissemination of technology, evaluation of technology, leadership
development, decision making and) and high (social skill). However, the work
performance was at moderate level. The technology transfer and human resource
development competencies all have positive correlation with work performance. The
interpretation reads improvement in technology transfer and human resource
development competencies of extension agents will lead to better work performance
and will probably improve level of stingless beekeeping production and profitability
among stingless beekeepers. However, three level of strength of relationship,
dissemination, evaluation, decision making and leadership have strong positive
correlation, whilst, social skill and technology have very strong and moderate positive
correlation respectively. Respondents’ estimate coefficients performance model
highlighted the significance of three variable of human resource development on
extension agents’ work performance as shown by the score, Adj.R? of 57.5%. Social
skill was identified as the most contributing skill that influence extension agents’ work
performance. This study contributes to a better understanding of the relationship of
technology transfer and human resource development to work performance as they are
genuinely important for any meaningful improvement in stingless beekeeping
production in Malaysia.There is the need to create future development plan to improve
the competency of extension agent in the Department of Agriculture particularly in
the area of technology transfer and human resource development. Research institutes
and Universities should embark on more research in the area of stingless bee
technology and made available to farmers.

Key words: stingless beekeeping, beekeepers, extension agent, profitability, transfer
of technology, human resource development, Malaysia
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Disember 2018

Pengerusi . Profesor Mohd Mansor Ismail, PhD
Fakulti . Pertanian

Dalam permulaan perniagaan kajian kemungkinan diperlukan untuk menentukan
keuntungan bidangusaha. Pengeluaran madu kelulut telah terbukti sebagai bidang
usaha menguntungkan di Malaysia dan untuk meningkatkan pengeluaran ke tahap
yang menguntungkan, pengetahuan dan kemahiran egen pengembangan adalah sangat
penting untuk menyampaikan teknologi pemeliharaan kelulut dan pembangunan
sumber manusia yang berkesan dan efisien. Walaupun terdapat pelbagai sokongan
kerajaan di Malaysia, pengeluaran madu asli masih tidak mencukupi untuk memenuhi
permintaan domestik. Keadaan ini membawa kepada pengimportan madu asli yang
besar untuk memenuhi permintaan yang semakin meningkat untuk penggunaan
domestik. Kajian ini bertujuan untuk menentukan tahap keuntungan dan tahap
pengeluaran lebah melalui pemindahan teknologi, pembangunan sumber manusia dan
prestasi kerja egen pengembangan, untuk mengkaji hubungan antara pemindahan
teknologi, pembangunan sumber manusia dan prestasi kerja, dan untuk mengenal pasti
faktor yang paling menyumbang kepada prestasi kerja egen pengembngan di kalangan
pemelihara lebah kelulut di Malaysia. Kajian ini menggunakan kaedah penyelidikan
kuantitatif. Soal selidik dianalisis menggunakan analisis belanjawanmodal, analisis
deskriptif, analisis koefisien korelasi dan regresi. Rumusan Slovin digunakan untuk
menentukan saiz sampel dan kaedah pensampelan Purposif digunakan untuk memilih
54 penternak lebah dari sepuluh negeri di Malaysia. Penemuan kajian menunjukkan
bahawa nilai kini bersih (NPV) dalam projek lebah tanpa rangsangan kerajaan adalah
positif, menunjukkan projek itu boleh menjana pendapatan lumayan dari segi
penilaian projek dan membawa lebih banyak hasil pelaburan apabila digabungkan
dengan skim insentif kerajaan. Di samping itu, penemuan menunjukkan bahawa nilai
kadar pulangan dalaman (IRR) menunjukkan hasil pelaburan yang cekap. Di samping
itu, indeks keberuntungan (PI) menunjukkan pelaburan yang paling menguntungkan
kerana ia membawa nilai Pl yang lebih tinggi dari RM1 bagi tiap satu Ringgit



dilaburkan dalam projek ini. Juga, analisis mengenai Tempoh Bayar Balik (PBP)
mendedahkan tempoh yang pendek untuk mendapatkan balik pelaburan awal. Begitu
juga, analisis kepekaan dilakukan untuk menentukan analisis risiko perniagaan,
hasilnya menunjukkan walaupun terdapat kenaikan kos sarang dan biaya buruh
sebanyak 10%, 20% dan 30%, projek ini akan tetap menguntungkan untuk pelaburan
dan di sisi lain penurunan harga jualan sebanyak 30% masih lagi berdaya maju dan
masih lagi menjadi usaha yang menguntungkan. Hasil kajian juga mendapati
pemindahan teknologi, pembangunan sumber manusia dan prestasi kerja egen
pengembangan; adalah sederhana (teknologi pemeliharaan lebah, penyebaran
teknologi, penilaian teknologi, kepimpinan, membuat keputusan) dan kemahiran
sosial adalah tinggi. Walau bagaimanapun, prestasi kerja berada pada tahap sederhana.
Pemindahan teknologi dan pembangunan sumber manusia semuanya mempunyai
korelasi positif dengan prestasi kerja. Tafsiran ini menunjukkan peningkatan dalam
pemindahan teknologi dan kecekapan pembangunan sumber manusia bagi egen
pengembangan akan membawa kepada prestasi kerja yang lebih baik dan
berkemungkinan meningkatkan tahap pengeluaran dan seterusnya keuntungan
penternak lebah kelulut. Walau bagaimanapun, tiga tahap kekuatan hubungan,
penyebaran teknologi, penilaian teknologi, membuat keputusan dan kepimpinan
mempunyai korelasi positif yang kuat, manakala kemahiran sosial dan teknologi
masing-masing mempunyai korelasi positif yang sangat kuat dan sederhana. Model
prestasi koefisien anggaran responden menonjolkan kepentingan tiga pemboleh ubah
pembangunan sumber manusia dalam prestasi kerja egen pengembangan seperti yang
ditunjukkan oleh nilai Adj.R? sebanyak 57.5%. Kemahiran sosial dikenal pasti sebagai
kemahiran yang paling menyumbang yang mempengaruhi prestasi kerja agen
pengembangan. Kajian ini menyumbang kepada pemahaman yang lebih baik tentang
hubungan pemindahan teknologi dan pembangunan sumber manusia dengan prestasi
kerja kerana ianya benar benar penting untuk peningkatan yang bermakna dalam
pengeluaran madu kelulut di Malaysia. Terdapat keperluan untuk membuat pelan
pembangunan masa hadapan untuk meningkatkan kecekapan egen pengembangan di
Jabatan Pertanian terutamanya dalam bidang pemindahan teknologi dan pembangunan
sumber manusia. Institusi penyelidikan dan universiti harus memulakan lebih banyak
penyelidikan dalam bidang teknologi lebah kelulut dan menyebarkan maklumat
tersebut kepada petani.

Kata kunci: kelulut, peternak kelulut, egen pengembangan, keuntungan, pemindahan
teknologi, pembangunan sumber manusia, Malaysia.
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CHAPTER 1

INTRODUCTION

The study is aimed at determination, identification and correlate between Profitability
of stingless beekeeping, Transfer of technology, Human resource development and
the performance of extension agent in Peninsular Malaysia and Sarawak (East)
Malaysia. The chapter consists of different sections that include background of the
study, problem statement, objectives of the study, hypothesis, significance of study,
research questions, scope of the study, and definition of terms.

1.1 Background of the Study
1.1.1  Agriculture in Malaysia

Agriculture is the gate way to the economic development of Malaysia; the country is
the leading palm oil producer and the third largest exporter of natural rubber globally
(Wong, 2007). Therefore, the country’s economy is agriculturally based, hence
indicated growth of 5.5% in 2003 within the agricultural sector, that followed by
manufacturing, and services (Rahman, 2012). Malaysian government declared
agricultural sector as third indices of growth in the country in 2004. Food self-
sufficiency, food production, and exportation were the driving forces for most of the
government’s policy in the country (FAQO, 2004).

Abdul Hamid, A.S (2006) revealed that contribution of 9% to the GDP was recorded
from the agricultural sector, 4% on exports tax, 6% of export earnings, and the sector
employed 13% of total labour force in 2005. Rice production was a major food crop
enterprise; however, production of palm oil, rubber and coconut are the most preferred
around Sarawak and Sabah, Peninsular Malaysia for all seasons, which accountto 0.67
million hectares in the year 2001 (Ministry of Agriculture and Agro-Based Industry
Malaysia , 2003 ). However, coconut, durian and rubber were found to make up large
scale productivity for the country. Ministry of Agriculture and Agro-Based Industry,
Department of Agriculture, Malaysia, (2003) reported that, in the year 2001, there
were 3.63, 1.57, 0.15 and 0.12 million hectares of oil palm, rubber, coconut and durian
respectively under cultivation in 2001. Together with paddy, these crops constituted
97% of the cultivated agricultural land in Malaysia. These crops were complements to
beekeeping in providing pollen and nectar sources (Ismail, 2014). The two sub-
agricultural sectors in Malaysia are industrial commodities and food commodities
thus, industrial commodities include forestry and logging, palm oil, cocoa, and rubber
and food commodities includes livestock, fisheries, vegetables, pepper, fruits, and
tobacco. Chen, and Hasnah Mohd. Zain, (2006), reported that in 2005, food
commaodities represents about 16% of the total agricultural exportation in the country.
However, the agricultural land usage accumulates about 12.5% for food commaodities
while palm oil plantation covers 63.4%.



According to Department of statistics, Malaysia (2018), selected Agricultural
indicators in Malaysia 2017, are very clear, for example, in 2016, Agricultural sector
contributed 8.1% or RM89.5 bhillion to the Gross Domestic Product (GDP). In the
sector, oil palm was a major contributor to the GDP at 43.1%, followed by other
agricultural products (19.5%), livestock (11.6%), fishing (11.5, forestry and logging
(7.2%), and rubber (7.1). Moreso, in 2016, exports and import of agricultural sector
amounted to RM115, 844 million and RM84, 673 million respectively with a balance
of trade at RM31, 172 million. Exports and Imports increased by 5.4% and 0.9%
respectively as compared to 2015. This is further subdivided into: Crop, livestock and
fisheries sub-sectors. As with Crop sub-sector, the production of staple food namely
paddy increased by 768.9 thousand tonnes or 28.2% in 2016 as compared to 2015.
Similarly, the production of cocoa, beans and pepper also increase by 5.9% and 3.3%.
Meanwhile, fresh fruits bunches (oil palm), natural rubber and kenaf (dried stem)
showed declined. Similarly, with livestock sub-sector, the highest number of livestock
was chicken at 305.06 million, an increase of 6.4%. The number of duck, goat, cattle
and buffalo also increase while swine and sheep declined. Furthermore, as for fisheries
sub-sector, the total marines landings in 2016 was 1,583.8 thousand tonnes as
compared to 1,486.1 thousand tonnes in 2015, an increase of 6.6%. Meanwhile, the
production of freshwater aquaculture decrease by 4.8% to 106.7 thousand tonnes and
the production of brackish water aquaculture decreased by 2.7% to 383.7 thousand
tonnes.

As with the employment opportunities, the number of employed persons in the
agriculture sector was 1,609.9 thousand persons, a decrease of 8.2%. The number of
non-citizens employed in the agricultural sector was 600.4 thousand persons, a
decrease of 7.1% as compared to 2015. The percentage of males working in this sector
was 76.9% in 2016 while the remaining was females (Department of statistics
Malaysia, 2018).

Thus, the Malaysian government is trying to encourage production in the food sector
for export and to develop and expand the market for agricultural produce and agro-
based product globally in order to balance the trade, especially in agriculture by 2010.
For that purpose, the third National Agricultural Policy (NAP3) was launched on 22
February 1999. In this policy, agriculture is recognized as the third engine of growth,
after the manufacturing and service sectors and has been given more emphasis (Salleh,
M. M., 2007).

However, 90% of the farmers in the food sector are smallholders with uneconomic-
sized farms. The cost of production of these smallholders is high, with low yield and
poor quality produce. Thus, the government launched several good agricultural
practice (GAP) schemes in order to improve the quality of produce and income of
farmers. These smallholders are the target for the GAP schemes (Mohamed Mohd.
Salleh, 2007) and the mission statement of the Department of Agriculture currently
includes provision of consultancy services to these small holders (Farrington,
Christoplus, Kidd & Beckman, 2002), taking into cognizance the challenges and to



ensure that the new Agricultural Policy meets the guidelines of good agriculture. A
GAP approach to agricultural practices involves the establishment of guidelines or
standards for agricultural producers and post-farm handlers, the monitoring of these
standard, and the communication of these standards through credible quality signals
to downstream firms, consumers and the public in general (FAO, 2003). Normah
Othman (2006) defined the Good Agriculture Practice as an integrated system to
manage the harzards associated with the elements of land, input, processes and output
of agricultural production to achieve productivity, quality and safe produce.

As the focus of this study is on Determination of Profitability of Stingless Beekeeping
Production and the Beekeepers Perception on Extension Agents work performance
through transfer of technology and human resource development (Developing
capacity building and potentials among Stingless Beekeepers) or any new technology
needs motivation and encouragement. A series of training throughout the country were
held by the Department of Agriculture (DOA) to explain the nature and rationale for
beekeeping program to farmers with emphasis on the benefits it brings.

According to Normah Othman (2006) The Department of Agriculture plays a lead role
in the extension programme in Malaysia. In order to achieve the objective of the good
Agriculture and rural development, one of the major parts of the extension programme
is training the farmers or implementers. In essence, Agriculture remains an important
sector in Malaysia. The agricultural sector still plays an important role as food
providers, create employments and generate earnings from export products. The
development of the agricultural sector is generally governed by a comprehensive and
market driven agricultural policies. The formulation of agricultural policies has
enabled the agricultural sector to grow and contributed to economic development in
Malaysia. The agricultural policy set the direction for the agricultural sector, and as a
result, this sector has been transformed from a conventional and passive sector that
focused on single commodity to a dynamic, diversified and modern sector (Dardak,
2015).

Beekeeping is one of the significant area in the agricultural sector of Malaysia. For
Malaysia a food security objective is translated into a self-sufficiency target at 65%
under the Ninth Malaysia Plan (2006-2010) and 70% under Tenth Malaysia Plan
(2011- 2015), Agro-Food Policy (2011-2020). The inclusion of honey as a new Agro-
resource and service in RMK10 demonstrates the importance of beekeeping and its
related activities in Malaysia’s national agenda (Resnick and Mann, 2014). According
to Ismail, (2014), Malaysian beekeeping industry is an important and integral
component of the agricultural sector, providing additional income to farmers and
indirectly producing food for the population through pollination services. The
contribution of the beekeeping industry to regional development in Malaysia depends
to a considerable extent on its competitive potential in terms of producing and
marketing of bee products and by-products efficiently.



Beekeeping plays a major role in socio-economic development and environmental
conservation in Malaysia. It is an important income generating activity especially for
communities leaving close to the tropical forests and forest reserves (Acacia spp), and
coastal areas where gelam and mangroves are found. Beekeeping also plays a major
role in enhancing biodiversity and increasing crop production through pollination and
beekeeping became source of healthy food, such as, royal jelly, honey, pollen and
propolis, and some of the benefits of honey includes raw material to many industries
such as beeswax, candles and lubricants (Ismail, 2014).

The industry is not something recent in Malaysia as many farmers and individuals
have ventured into this lucrative project as early as in the 1980s. Already, the
Malaysian Beekeeping Research and Development Team (MBRDT) is promoting the
beekeeping industry in Malaysia since then. The industry can thrive well because
Malaysia not only has abundant species of nectar and pollen sources, but it also has
indigenous species of honey bees. The government of Malaysia has designated
apiculture as one of the promoted agriculture projects that qualify for existing
incentives and on a partial capital recovery program (MOA, 2005), the return on
investment for beekeeping projects under the incentive scheme is higher than the
independent project. With other incentives in the list, the potential investors could
realize a good return from beekeeping projects. Generally, honey production
enterprise attract the attention of a greater percentage of the populace these days
because of its profitability and it is a viable complementary activity for rural people
and requires very little investment and in addition, produces quick returns.

In terms of honey production in Malaysia, according to research conducted by Ismail,
(2014) reported that there was insufficient production of natural in Malaysia, right
from the year 2000 up to 2010, as compared to the level of consumption as indicated
in Table 1.1. However, by the year 2010 and beyond, Malaysia experienced a
significant increased on production level of local natural honey. In a similar findings
Ismail and Ismail (2016) reported that there was an increase of natural honey
production from 2011 to 2015 as shown in table 1.1, but it also showed a gradual
increase in importation of honey from the period under review but the overall
production level of natural honey was insufficient to meet up with domestic
requirements of natural honey in Malaysia. They concluded that there is the need to
continue to encourage more local production of natural honey to meet up with the
domestic demand. Stingless beekeeping production has been found to be a profitable
venture in Malaysia, therefore, boosting the output to a profitable level in stingless
beekeeping production requires, among others, the effective and efficient services of
extension agent through the dissemination of knowledge and skills in beekeeping
production.

For the farmers to venture in beekeeping and operate a good production systems, the
government assistance is vital. The Department of Agriculture (DOA) provides
extension services to transfer new technologies to participants. The role of extension
Agents is to ensure farmers follow the set standard operating procedure (SOP) in order



to maintain production. The farm SOP will set a good agriculture practices among
participants, and hence, producing high-quality honey that are safe for consumption
and fetches high market prices (Ismail, 2016).

1.1.2  Beekeeping

Beekeeping also known as Apiculture, is the acts or science and it is also referred as
management of honey bees business to produce honey products for both export and
domestic consumption and industrial use. The most important component in
beekeeping industry is the bee as it referred to as the primary source of all the honey
products. The four global honeybee species are namely: Apis Mellifera, Apis dorsata,
Apis cerana and Apis florae. Merti, (2003) urged that A. mellifera are found in Europe
and Africa, while the rest are natives of Asian continent. The honeybee A.mellifera is
one of the most successful specie in animal’s kingdom for its ability to adapt to wide
range of climatic conditions and highly productive. Although they are vicious and
aggressive bees, they are good producers (Matavele, 2007). Previous studies
postulated that beekeeping activity provides benefits of employment among youths
and adult, pollination of crops and conservation of biodiversity, (Didas, 2005).
Beekeeping also generates income through hive products and renting bee colonies to
pollinates crops (Gates, 2000). Ecological condition and floral composition, queen
quality and resource management were found to be influencing profitability of
beekeeping enterprises (de Jong 2000, Cobey 2001, Tucak, Periski¢ et al., 2004).
Generally, honey production enterprise attracts the attention of a greater percentage of
the populace these days because of its profitability. It is also a viable complementary
activity for rural people which requires very little investment and in addition,
produces quick returns, (Onyekuru, 2004).

Ayeni, (2003) pointed out that honey and beeswax are in high demand by households,
hospitals, commercial outlays, pharmaceuticals and cosmetic industries as a good
supplement, medicinal or complement in the production of other products. Honey can
be used for treatment of wounds, burns, cataracts, skin ulcer and scabies. Honey
production should be promoted as a component of integrated rural development
approach and its effectiveness should be elevated with a well-organized extension
service to act as a link between apiculture specialists and rural beekeepers (Onyekuru,
2004). The adoption of improved beekeeping technology by farmers as an aspect of
agricultural enterprise is essential and critical to meet the culinary and industrial
demands for bee honey and its products (Anyaegbunam, Emerole et al., 2006).

1.1.3  Beekeeping Industry in Malaysia

According to Ismail, (2014), Malaysian beekeeping industry is an important and
integral component of the agricultural sector, providing additional income to farmers
and indirectly producing food for the population through pollination services. The
contribution of the beekeeping industry to regional development in Malaysia depends



to considerable extent on its competitive potential in terms of producing and marketing
of bee products and by-products efficiently. Beekeeping plays a major role in socio-
economic development and environmental conservation in Malaysia. It is an important
income generating activity especially for communities leaving close to the tropical
forests and forest reserves (Acacia spp), and coastal areas where gelam and mangroves
are found. Beekeeping also plays a major role in enhancing biodiversity and increasing
crop production through pollination (Ismail, 2014).

Malaysia is the epicentre of biodiversity for bees and honeybees of the world.
Thousands of bee species, ranging from honeybee, carpenter bee, sweat bee, alkali
bee, orchid bee to stingless bee, and also their natural enemies, are aplenty and thrive
well in rainforest ecosystem. In the context of viable development, the rainforest
assumes a critical or important role in carbon sequestration or global carbon sink in
the Climate Change era. In that regard, we can consider that bees as important to the
conservation of genetic biodiversity of the rainforest flora species (Mardan et al.
1988). The ecosystem of the rainforest is teeming and well-endowed with great
diversity of flora-fauna interaction of species that it yields tremendous fractal niches
and habitats that enable five (A. dorsata, A. andreniformis, A. cerana, A.
koschevnikovi, and A. nuluensis) out of the eight the world’s honeybee species to co-
exist in the tropical rainforest of Malaysia (Mardan et al. 1988).

Natural Honey and other Bee By-products (beeswax, propolis, royal jelly, etc)

Surprisingly, Malaysia produces a paltry estimate of less than 5% (98mt /yr) of her
honey needs in 2000 but the country manage to increase its self-sufficiency level to
284% producing a total of 8548 mt in 2010 (Table 1.1). This is a great achievement
for the beekeeping industry and for Malaysia as a whole. The importing countries are
mainly from the temperate countries, such as Australia, New Zealand, China, Iran, etc.
In industry, honey is mainly used as ingredients or sweetener or additives in the
confectionary, bakery, medicinal and pharmaceutical industries. Tropical honeys are
by nature to contain high moisture (even up to 23%) and HMF contents
(Hydroxymethylfufuraldehyde), which can easily turns dark when exposed to sunlight
and easily ferments. Apart from honey, there are other bee by-products and bee related
services, such as, beeswax, propolis, royal jelly, pollination services, beverages, etc.
which are associated with the beekeeping and honey hunting industries.

The pollination services from honeybees in the USA is estimated to worth more than
USD $ 200 billion annually and it worth more than the honey production. No estimates
are available for Malaysia. The orchid industry is worth less than RM 50 million/yr to
Malaysia but more than RM 300 million to Singapore. However, the beekeeping
industry will complement well with the fruit and vegetable industries in Malaysia
(Ismail, 2014). Beekeeping became source of healthy food, such as, royal jelly, honey,
pollen and propolis, and some of the benefits of honey includes raw material to many
industries such as beeswax, candles and lubricants, It also act as a source of medicine
like bee venom, beeswax, propolis and honey (Gill, 1996) .



The honeybee colonies are either hunted or kept or raised in boxes mainly for natural
honey. There have been established, deep traditions and cultural relics associated with
the honey hunting tradition practised by the Malays in harvesting Tualang honey from
the colonies of Giant honeybees (A. dorsata) from bee trees in the tropical rainforest,
as evidenced from their beliefs, folklores and legends, mantra and incantations being
practised by the honey hunters (Mardan et al. 1988). This traditional art is deemed to
be viable in its practice, but this traditional activity is under threat due to deforestations
of the rainforest. Honey and beeswax are considered as the major by-product
potentials to be derived from honey hunting activities. Tourism activities (nature
tourism) can be package with honey expeditions to bring additional values to the
honey hunting activity. Honey from the rainforest can be best promoted as organic
honey by virtue of the non-chemicals being found or used during harvesting in the
rainforest. Promoting honey hunting will secure the rainforest biodiversity in that bees
promote genetic and biodiversity conservation through the cross-pollinating activities
of the bees (Ismail, 2014).

Outside the rainforest areas, modern beekeeping with A. cerana and the introduced A.
mellifera are currently being employed by beekeepers and farmers in the coconut,
pineapple and star fruit holdings in the fruit areas. The lack of development of the
orchard industry is equally linked to the non-growing beekeeping industry which
consequently affects the pollination services by the industry. Introduction of the
genetically-bred and improved A. mellifera honeybees into the Malaysian agriculture
serves well to the development of the beekeeping industry because the species is docile
and the associated technologies are easily available to any entrepreneur to begin with.
However, A. mellifera is susceptible to major pestilence from the indigenous natural
enemies, such as, mites (Varrao jacobsoni) and several bee eaters (Merops spp). The
use of chemicals to control the mites have become a major contentious trade issue of
honey to be exported into Europe and the US, and hence rendering the honey product
to become non-organic and subject to meet HACCP compliance for food health. It is
a monumental task to comply for A. mellifera honey for public consumption in
importing countries (Ismail and Mardan, 2010).

The industry is not something recent in Malaysia as many farmers and individuals
have ventured into this lucrative project as early as in the 1980s. Already, the
Malaysian Beekeeping Research and Development Team (MBRDT) is promoting the
beekeeping industry in Malaysia since then. The industry can thrive well because
Malaysia not only has abundant species of nectar and pollen sources, but it also has
indigenous species of honey bees. Colonies of indigenous species (Apis cerana, Apis
dorsata and Apis florea) multiply abundantly in Malaysia, and can easily be found in
coconut kilns and dwellings. The fact that they are there and can readily hived into
boxes without any cost make the industry more favourable (Ismail, 2014). In terms of
production, most of the honey produced in Malaysia is from Perak, Johor, Selangor,
Melaka, Sabah and Sarawak and the bees are from the species of Apis cerana (the
local bees) and, recently from Apis mellifera (the imported bees). The annual yield
from local bees is about 5-9 kg per colony and the imported bees is expected to
produce up to 15 kg per colony, the country imported honey from the temperate



countries, mainly from Australia, New Zealand, China, Iran, etc and more importantly,
beekeepers prefer to sell their honey from home, that is, direct selling because by doing
so they can ensure the honey quality. (Ismail, 2014).

In order to promote the industry, the government has designated apiculture as one of
the promoted agriculture projects that qualify for existing incentives. Based on a
partial capital recovery program (MOA, 2005), the return on investment for
beekeeping projects under the incentive scheme is higher than the independent project.
With other incentives in the list, the potential investors could realize a good return
from beekeeping projects. The return here was based on selling honey only. If other
benefits such as pollination services, bee venom and bees wax were included, the
returns would have been even greater. In order to promote beekeeping projects in
pineapple and other smallholdings, the government should provide specific incentives
targeting participants, especially smallholder pineapple farmers and potential
investors in other plantations (Ismail, 2014). The Malaysian government has
supported Beekeeping enterprise through seven ministries right from developing
appropriate technologies and its delivery, advisory services (developing capacity
building and potentials of the beekeepers), Good farm management aspects, Trade and
marketing, food safety and better use and conservation of natural resources.
Government supports towards encouraging and development of beekeeping Industry
in Malaysia is a step in the direction and seven ministries involved are as follows:

- Ministry of Agriculture & Agro based Industry - Department of Agriculture,
MARDI, and FAMA.

- Ministry of Technology & Innovation - SIRIM, INSTITUT GENOM
MALAYSIA, Nuklear Malaysia.

- Ministry of High Education — USM, UPM, UTM, UMP, UTHM, UMK, UiTM,
UKM, UMK

- Ministry of Domestic Trade Cooperatives & Consumerism, KPDNKK — MKM,
Enforcement Division,

- Ministry of Health — Food safety and Quality Division- Food Act 1983 Food Rule
1985

- Ministry of Rural & Regional Development — RISDA, FELCRA, FELDA,
JAKAO, KETENGAH

- Ministry of Natural Resources & Environment — Department of forestry.

All these parastatals are geared towards the development and enhancement of
beekeeping industry in Malaysia. The supports from the seven ministries was to assists
in research and development of beekeeping industry in Malaysia through transferring
appropriate technologies and developing capacity and potentials of stingless bee
farmers to improve the production level of natural honey (Mian, 2018).

However, the production of natural honey in Malaysia is insufficient to cater for
domestic requirements. The balance of trade for natural honey is always negative until



2008. In 2009 the country recorded its first trade surplus in natural honey. The
declining exports and the increasing imports from the period 2000 to 2009 reflects
increased in consumption of natural honey and thus, reflecting insufficient local
supply to meet the domestic demand for natural honey; therefore, the need to increase
local production to meet up the domestic demand is paramount (Ismail,2014). The
research conducted by Ismail, (2014) reported that there was insufficient production
of natural in Malaysia, right from the year 2000 up to 2010, as compared to the level
of consumption as indicated in Table 1.1. However, by the year 2010 and beyond,
Malaysia experienced a significant increased on production level of local natural
honey. Still one would argue that the production is not enough to cater for domestic
demand.

In a similar findings, Ismail and Ismail (2016) reported that there was an increase of
natural honey production from 2011 to 2015 as shown in Table 1.1, but it also showed
a gradual increase in importation of honey from the period under review, but the
overall production level was insufficient to meet up with domestic requirements of
natural honey in Malaysia. They concluded that there is the need to continue to
encourage local production of natural honey to meet up with the domestic demand.
Furthermore, Comtrade data of the United Nations (2016) reported Export and Import
of honey in Malaysia for a period of 2000 to 2015 as indicated in Table 1.2. In the
year 2000, Malaysia exported 108.53mt of honey with a Trade value of US$212.39.
This is significant. In the same year 2000, Malaysia imported 2,292.38mt with Trade
value of US$ 3,641.29. However, in 2010, the country manage to increase its
production level to 13,453.57mt with Trade value US$14,445.94 as shown in Table
1.2. This is significant and a great achievement for beekeeping industry and for
Malaysia as a whole. This implies that, with increasing total trade and the domestic
demand, the production of natural honey can contribute to the improvement of the
country food trade balance. Therefore, from the foregoing, one would argue that the
production level of natural honey was inadequate to cater for domestic
demand/requirements of Malaysia and therefore, there is the need to continue to
encourage and develop production of natural honey to cater for the increasing demand
for the country.



Table 1.1: Total Natural Honey Produced and Consumed in Malaysia, 2000-2015

Year Production Export Quantity Import Quantity = Quantity Consumed
(metric ton) (metric ton) (metric ton) (metric ton)

2000 98 109 2294 2283
2001 60 20 1940 1981
2002 60 1338 2432 1153
2003 60 3829 4940 1135
2004 60 322 2319 2057
2005 60 83 2194 2172
2006 63 239 2483 2307
2007 90 2182 4927 2835
2008 1228 4969 6749 3008
2009 2120 7383 8233 2970
2010 8548 13452 7915 3011
2011 9403 2509 3,160 10,054
2012 10343 1579 2,207 10,971
2013 11377 696 1,784 12,465
2014 12515 802 3,157 14,870
2015 13767 3521 4,913 15,159

Source: Ismail, (2014) and Ismail and Ismail, (2016)

Similarly, according to Comtrade report, which indicates exports and imports values
of natural honey in Malaysia from 2000 — 2015, the production was inadequate to cater
for domestic demand/requirements of Malaysia, therefore, call for increase in the level
of honey production to meet the demand of the product in Malaysia.

Table 1.2: Value of Exports and Imports, and Balance of Trade of Natural Honey
in Malaysia. (US$'000) 2000-2015

Export Import Balance of Trade

Year Quantity Tradevalue Quantit Tradevalue Quantity Trade value

(Ton) (US$'000) y(Ton) (US$'000) (Ton) (USS$ '000)
2000  108.53 212.39 2,292.38 3,641.29 2,183.85  3,428.90
2001  20.35 50.82 1,956.55 3,287.88 1,936.20  3,237.06
2002 1,338.37  1,382.03 2,421.08 4,252.87 1,082.71  2,870.84
2003  3,828.74  4,689.61 4,902.15 6,382.70 1,073.41  1,693.09
2004  321.69 638.51 2,318.58 4,647.05 1,996.89  4,008.54
2005  88.44 213.23 2,167.35 4,058.36 2,078.91  3,845.13
2006  238.72 486.03 2,482.82 4,246.53 2,244.10  3,760.50
2007  2,263.40  3,387.17 4,935.51 6,781.79 2,672.11  3,394.62
2008  4,572.63  7,223.92 6,744.85 8,016.33 2,172.22  792.41
2009 7,382.46  10,826.25 8,232.90 9,340.22 850.44 (1,486.03)
2010  13,453.57 14,445.94 7,913.57 9,491.50 (5,540.00) (4,954.44)
2011 2,508.56  6,934.71 3,159.62 13,672.35 651.06 6,737.64
2012 157891  4,946.04 2,207.09 14,319.65 628.18 9,373.61
2013  696.28 2,293.02 1,783.79 11,562.52 1,087.51  9,279.50
2014  801.88 3,199.47 3,156.85 11,810.79 2,354.97  8,611,32
2015 3,521.27  5,592.28 4,913.35 14,022.56 1,392.08  8,430.28

Source:(United Nations, 2016)
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Some of the challenges of beekeeping industry include among other things,
susceptibility of A. mellifera to major pestilence from the indigenous natural enemies,
such as, mites (Varrao jacobsoni) and several bee eaters (Merops spp). Similarly, the
use of chemicals to control the mites have become a major contentious trade issue of
honey to be exported into Europe and the US, and hence rendering the honey product
to become non-organic and subject to meet HACCP compliance for food health. For
A. mellifera honey, compliance to the best practices for public consumption in
importing countries is a monumental task (Ismail and Mardan, 2010). Furthermore,
others include insufficient knowledge in proper bee management; Low-use of
beneficial technology applications; inadequate support in terms of knowledge-transfer
from local research bodies to maintain the industry (Resnick and Mann, 2014).
Morever, Malaysian beekeepers are faced with myriads of challenges including the
absence of an umbrella body i.e. cooperatives to do business with ease, such as
purchase of inputs; insufficient organised marketing outlets; inadequate research on
new products and better quality products. Inadequate information on Contract farming
and contract marketing, good promotion, location, pricing and the traditional activity
of beekeeping is under threat due to deforestations of the rainforest, are among some
of the challenges facing the stingless beekeepers presently.

1.1.4  Meliponiculture or Stingless Beekeeping in Malaysia

The huge amount of imports suggests that local demand for honey is increasing. Since
Apis spp. cannot fulfil the local demand, in 2004/2005 stingless beekeeping was
introduced in Malaysia (Ismail 2014). Stingless bee beekeeping is known as
meliponiculture. This activity, which is generally undertaken by traditional
communities, has local characteristics according to regional and traditional
knowledge. In Australia, interest in the production and marketing of Australian honey
is expanding. Although the total annual honey production in Australia is currently
small (i.e., with probably less than 100kg), there is potential for rapid growth. At
present, the market wholesale price of honey is about AU $50 per kg (Kelly, et al.,
2014). In Asia, stingless bee beekeeping for pollination purpose is only beginning to
take root in southern Asia, India and in SE Asia including Malaysia, Indonesia,
Thailand and the Philippines (Cortopassi-Laurino et al. 2006).

Stingless bee farming has a high growth potential booming industry in Malaysia
especially in the state of Kelantan, which commercialized three types of stingless bee
products, namely honey, bee bread and propolis. The current market price for stingless
bee honey is RM35 per 300g, RM30 for 200g of bee bread and RM25 for 10ml of
propolis, depending upon consumers’ demands. At the moment, however, the stingless
bee species of economic value and its external nest characteristics in Malaysia remain
unexplored (Kelly, et al. 2014).

Prior to the introduction of stingless bee, local beekeepers already reared Apis spp.
such as A. cerana and A. mellifera for beekeeping activities. The problems of rearing
A. cerana and A. mellifera prompted the industry to search for new species, that is,
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Heterotrigona species (Ismail, 2016). The research and development on the technical,
financial and economic aspects of commercializing Heterotrigona species needed in
order to promote the project to potential beekeepers in Malaysia. Through research
and development, apiaries in Malaysia have room for improvement which can lead to
a higher yields and to a viable industry. There are about 50 species of stingless bees
in Malaysia. While addressing technical problems like better breed and queen rearing
and on a longer term objective, selections of new species like Heterotrigona species
need to be done to obtain good colony such as pest tolerant strains (Ismail 2016 ).

The five common species were Trigona (Geniotrigona) thoracica, Trigona
(Heterotrigona) itama, Trigona (Lepidotrigona) terminata, Trigona (Lisotrigona)
scintillans and Trigona (Tetragonula) laeviceps. In particular, T. itama were highly
preferred by bee farmers and this species contributed 83.2% of the total colonies in
the Malaysian farms. Bee farmers extracted wild colonies nesting in the tree trunks
before they transferred the colony into a bee box and subsequently sold (Kelly, et al.
2014).

A similar study conducted by Ab Hamid, S., Salleh, et al (2016) found out that the
Balik Pulau (forest) had the most diverse stingless bee species (5 species) compared
to other selected sites. They also found that there were significant difference for H.
itama body length and appendages between samples collected from urban and forest
areas. The result revealed that H. itama in forest areas have larger body size compared
to those in the urban area and they also found the stingless bees in urban areas was
less diverse compared to forest area.

Each species of the stingless bees has specific nest requirements according to their
sizes, population and habitat quality (Fonseca, 2012). Thus, the tree trunks represent
the preferences of the species towards specific nesting site. It was recorded that T.
thoracica and T. laeviceps preferred tree trunk circumferences ranging from 82 cm to
129 cm, whereas T. itama and T. terminata preferred tree trunk circumferences
ranging between 71 cm and to 164 cm. Majority of the tree trunks are of rubber trees
with a few forest hardwood trees; extraction of the wild colonies requires experience
and a good estimation of the location of the brood within the tree trunks to avoid
damages to the brood (Kelly, et al. 2014). The purpose of the nest entrances are related
to defense, foraging (Biesmeijer, et al. 2005) and physio-chemical regulation (Roubik
2006). Meliponiculture in Malaysia is limited to two species of stingless bees, namely
T. itama and T. thoracica (Kelly, et al. 2014).

Morever, stingless bees are active all year round; they do not sting but will defend by
biting if their nest is disturbed. They usually nest in hollow trunks, tree branches,
underground cavities or rock crevices nevertheless they have also been encountered
in all wall cavities, old rubbish bins, water meters and storage drums. They are widely
distributed in the tropical and temperate regions of the world (Roubik, 2006). The bees
existed in all regions of Malaysia. Moreover, there are about 700 species that have
been recorded worldwide. According to Osawa and Tsubaki (2003) the species of
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stingless bees commonly are T. itama, T. thoracica, T. apicalis, T. terminata, T.
respani, T. melanocephala, T. valdezi, T. collina, T. atripes, T. canifrons, T.
iridepennis and T. rufibasalia. However, Roubik (2016) stated that the species of T.
itama becomes a common species of stingless bees in Malaysia.

In terms of the total population of stingless bees in Malaysia, the official lists of
stingless beekeepers are about 717 farms (Table 1.3). This population was obtained
by the Department of Agriculture, Minister of Agriculture and Agro-based Industry
Malaysia (2017). Most of the beekeepers are young agro entrepreneurs and they are
associated with the government project in promoting stingless bees in Malaysia.
Majority are found in the state of Terengganu, constituting about 194 farms and
followed by Kelantan, Pahang and Kedah. Indeed, there are some existing beekeepers
in Sabah area. Nevertheless, the Sabah farms are not yet officially listed by the
Department of Agriculture in Malaysia. Furthermore, the number of colonies hives of
stingless bee in Malaysia has reached up to 58,293 colonies and this number will be
gradually increased since government are still attempting to enlarge the stingless
beekeepers in Malaysia as shown in Table 1.3.

Table 1.3: Showing Meliponiculture (Stingless Beekeeper Population) in
Malaysia

Meliponiculture

No States No. Farm No. Colony Honey (Kg) Honey (RM)
1 Perlis 8 420 175.60 45,500.00

2 Kedah 79 6,821 15,504.80 2,723,080.00
3 P. Pinang 22 285 - -

4 Perak 34 2,217 2,409.00 355,115.00

5 Selangor 47 1,860 2,141.18 425,507.00

6 N. Sembilan 6 2,640 3,067.20 484,020.00
7 Melaka 17 1,571 1,624.03 252,217.00

8 Johor 36 5,254 19,157.40 285,400.00

9 Pahang 88 4,704 4,717.70 571,109.00
10 Terengganu 194 5,992 8,455.00 1,745,278.00
11 Kelantan 115 8,247 12,731.00 2,030,586.00
12 Labuan 5 984 2,118.00 178,800.00
13 Sabah - - - -

14 Sarawak 66 17,298 66,479.80 7,891,696.00
Total Farm 717 58,293 138,580.71 16,988,308.00

Note: There are some existing stingless beekeepers in Sabah. However, the farms are not yet
officially listed from the Department of Agriculture Malaysia.

Source: Department of Agriculture, Minister of Agriculture and Agro-Based Industry
Malaysia (2017).

Similarly, according to Resnick, and Mann, (2014), Meliponiculture is a potential
source of income revenue that is readily accessible to the majority of the Malay
population irrespective of regional factors or income levels. Another attractive feature
of meliponiculture is that the meliponine bees are ‘stingless’. Unlike the situation in
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keeping the European Honeybee, beekeepers need not purchase expensive, protective
clothing in order to manage and handle hives or to harvest and collect products (honey,
propolis, and beebread) with Melipona. Thus, meliponiculture can be viewed as both
a compliment and advancement of the honey bee industry (Apiculture) in Malaysia.
Malaysia has about 33 species of stingless bee, several of which could be domesticated
for honey, propolis and other bee bread production. This activity could be exploited
and enjoyed by the vast majority of the population leading to creation of infrastructure,
new jobs, new products, increased tax revenue, and a dramatic increase in educational
and cultural levels in Malaysia (Resnick and Mann, 2014). The demand for natural
honey from Trigona species is very high. The ongoing researches and clinical tests at
the USM Kubang Kerian and UITM Puncak Alam have shown positive results for
Trigona honey to cure serious illnesses like cancer (Ismail, 2014).

Moreso, in Malaysia at this time, small and commercial beekeeping continues to
garner interest among the people with this being directly attributable to the
longstanding desire for honey and related consumable products. Factors that present
problematic and recalcitrant as setbacks that hamper advancement of the beekeeping
industry in Malaysia are as follows: Insufficient knowledge in proper bee
management; Low-use of beneficial technology applications; Inadequate support in
terms of knowledge-transfer from local research bodies to main the industry (Resnick
and Mann, 2014). Despite these issues there is much interest in the native, Malaysian
stingless bee (Apis Trigona, in the same family as the European Honeybee) by many
locals who reside in the more rural regions of the Malay countryside. Interestingly,
even though meliponiculture, or stingless bee rearing is quite new and just started to
be embraced by the locals, it is rapidly advancing in both curiosity and consideration
as a potentially-viable source of secondary income streams. Perhaps this is due to the
unique character and nature of the melopine bee hive, which, in Nature, occurs in the
trunk of a diseased tree (tree-trunk) and is easily accessible by persons with fewer
disposable resources or funds used to culture other bee species requiring specially-
built, expensive bee hives. Thus, meliponiculture could result in advancements in
Socio-economic status for many stakeholders (Resnick and Mann, 2014).

Abd Razak, et al., (2017) asserted that many people have ventured into stingless
beekeeping because it does not sting, easy to manage, the honey and other products
are high in medicinal values/properties and command higher price (than Apis honey).
Morever, flavonoid content (proximate analysis) have revealed a very interesting
findings: Flavonoid content (antioxidant) in propolis of two stingless bee species i.e.
Heterotrigona itama and Geniotrigona thoracica is 200 and 80 time higher as compared
to the other 20 species of stingless bees. Furthermore, an average stingless bee honey
retail price RM250-300/kg (57 — 70 USD/Kkg) and also, an average stingless bee honey
yield in kg. Jabi, Terengganu (9kg/m/yr — RM1812.40/417 usd/m).

Morever, according to Resnick and Mann, (2014), in Malaysia, research in honeybee
farming has been carried out sparsely. In review of the literature published documents
were found, yet few directed to study of the meliponine (stingless bee) species. The
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potential benefit from Api-Meliponiculture (honey bee and stingless bee) can be
tapped if a concerted effort is moved toward developing a viable approach to
beekeeping in Malaysia. Several ways in which this could be accomplished is through
attainment of a proper understanding of the meliponine life cycle, development of bee
calendar, discovery of new ways to increase honey yield improvement and through
better bee management, including sanitary practices. Secondary benefits from bee
products, proteomic and genomic studies to support the taxonomy of stingless bee,
selected environment as well as control of pests and diseases could be gained. A non-
destructive approach in breeding, propagating and relocating of bees using pheromone
technology will ensure environmental safety.

For Malaysia, food security objective is translated into a self-sufficiency target at 65%
under the Ninth Malaysia Plan (2006-2010) and 70% under Tenth Malaysia Plan
(2011- 2015), Agro-Food Policy (2011-2020). The inclusion of honey as a new Agro-
resource and service in RMK10 indicates the importance of beekeeping and its related
activities in Malaysia’s national agenda. In view of the healthy and robust condition
of feral bee populations in Malaysia, it is anticipated that availability of plentiful
supplies of natural propolis will be available throughout Malaysia for many years to
come. Furthermore, it is anticipated that through establishment of new and better
beekeeping practices, as well as educational programs, the beekeeping industry and
underlying infrastructure in Malaysia will lead to creation of many new products
requiring employment of skilled, semi-skilled and highly-skilled workers and
thousands of new jobs (Resnick and Mann, 2014).

According to the Malaysian Industrial Development Authority (2006), enterprise firm
with paid up capital of RM 2.5 million charge tax obligation from 18 to 25%.
However, the government introduced several tax policies in order to promote
investment in sectors with high growth potential such as manufacturing, tourism,
environmental activities and agriculture. The predominant incentives for the
agricultural sectors are generally offered to the schemes as Pioneer Status (PS),
Investment Tax Allowance (ITA). Pioneer status where a company enjoys a partial
exemption from income tax. A company pays tax on 30% of statutory income only for
five years, commencing from its production day (defined as the day of first sale of
products); however, there also exist many agricultural activities including processing
that are tax free and an investment tax allowance (ITA); a farm granted an Investment
Tax Allowance (ITA) is eligible for an allowance of up to 70% of its qualifying capital
expenditure incurred within five years from the date on which the first qualifying
capital expenditure is incurred. In addition, besides Pioneer Status and Investment
Capital Allowance, the Malaysian government also offers Accelerated Capital
Allowance (ACA), which is related to a different procedure that provides an initial
allowance of 60% in the first year and about 20% for annual allowance. Normally, the
Accelerated Capital Allowance (ACA) recommends the conjoined package between
Pioneer Status with Accelerated Capital Allowance of Investment Tax Allowance with
Accelerated Capital Allowance to maximise proper profit for agricultural companies,
especially the small and medium enterprises. The implementation of government tax
incentives in this study was applied simultaneously on the capital budgeting
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calculation. The body calculation of capital budgeting includes income/revenues,
fixed-variable and depreciation costs, earning before tax, earning after tax, net profit,

and cash flow.

Pioneer Status (PS) e 30% waiver from corporate tax
e Duration 5 years
. J
Investment Tax Allowance e Allowance 70% investment tax
§ (ITA) ) e During assessment
4 N -
Conjoined package of PS e Applied PS scheme and
and Accelerated Capital e Additional allowance 60% at 1* year and
Allowance (ACA) 20% for 2" and 3" years
\
( - - \ -
Conjoined package of ITA e Applied ITA scheme and
and accelerated Capital e Additional allowance 60% at 1% year and
Allowance (ACA) ) 20% for 2rd and 3™ years

Figure 1.1: Tax Incentive Schemes.
(Source: The Malaysian Industrial Development Authority (2006).

1.1.5  Historical Development of Beekeeping in Malaysia

Hassan and Omar, (2003) predated Beekeeping in Malaysia right from Malacca
sultanate which is believed to have been practiced for a long time. The locals who are
the honey hunters collected the natural honey directly from hives of wild bees. (Apis
dorsata), which have its nest on Tualang tree in the deep forest ( Mardan, 1988). Thus
the honey name ‘Tualang honey’, harvesting took place in the middle of the night,
where special ceremony was performed using traditional apparatus including a
bamboo ladder, a cow-bone knife and a cow-skin container ( Mardan and Ismail, 1988,
Mardan, 2008, FINAS & Discovery Networks Asia-Pacific, 2014). Honey collection
is done when it is available, with no specific method, such as in Terengganu (Ismail,

2008).

1.1.6  The Importance of Beekeeping in Malaysia
1.1.6.1 Bees and the Ecosystem

The beekeeping industry has great prospects to be expanded, but except for honey
production, other opportunities are seldom recognised. The major function of bees is
for pollination to conserve the ecosystem. A recent tragic issue was the death of a two-
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month-pregnant tigress that was struck on the road due to the disturbance of its
ecosystem (Harian, 2016). The natives found stingless bee from the deep forest
suddenly appeared around the forest (Samejima, et al., 2004, Brown and de Oliveira,
2014).

Bees and ecosystem are interconnected through pollination of trees and shrubs in
biodiversity. It is common practice for the farmers to protect the forest where
beekeeping is practiced, especially the tall trees preferred by the bees. This accelerates
the regeneration of trees and the conservation of the forest’s biodiversity (Heard, 1999,
Liow, et al., 2001). Other herbivorous animals like bats, birds, monkeys and bears are
also connected with bees through food production, via bee-pollination; and the bee
itself. Thus, bees and trees are interdependent, and many species of plants and animals
would not survive if bees were removed from the ecosystem. Separate studies
conducted by Prof. Dato’ Dr. Makhdzir Mardan and Prof. Dr. Ruth Kiew and their
team showed that A. dorsata plays a major role in supporting the forest at Pedu Lake,
Kedah, and also in pollination activities for various plants (Kiew and Muid, 1991)

1.1.6.2  Bees and Food Security

Food security is a critical issue globally, hence in Malaysia approximately RM13
billion per year is expended in importation of food (United Nations, 2002; Ismail,
2014). Ismail, (2008b) reported that the BOT for honey was negative from 2005 to
2008 due to Colony Collapse Disorder (CCD) problem mentioned earlier. DOA and
MARDI reveal in their findings that coconut and pineapple productions were
increased after bee pollination was introduced to the farms (Mian, 2009, Jaafar, 2011a,
Department of Agriculture, 2012). The employed bee-pollinator approach on all farms
in Malaysia increased domestic agricultural productivity and reduced dependency on
imported foods, that increased country’s GDP. The approach was established and
accepted globally and practiced widely in US, Australia and New Zealand (Abrol,
1993, Robertson, et al., 1999, Kato and Kawakita, 2004, Rader, et al., 2009, Klatt, et
al., 2014).

1.1.6.3  Bees and the Economy

Few areas that have been identified for beekeeping as a source of income generation
to national economy are:

1.1.6.4  Tropical Rain Forest of Peninsular Malaysia

Diversity of floras in tropical rain forest stand as valuable natural resource to be
preserved. However, conservation and maintaining of rain forest involve huge
expenses and require the cooperation of different authorities. Thus, effective
approaches such as conservation through bee pollination is very vital (Hartel and
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Steffan-Dewenter, 2014). The state of Sarawak in Malaysia implemented such method
that proven successful in rainforest zone of the state (Momose, et al., 1998, Roubik, et
al., 2005).

1.1.6.5  Agriculture Sector of Peninsular Malaysia

Natural pollinating agent as bee can be manipulated in large scale in agricultural
sector. Bees can readily locate with abundant nectar and pollen sources as food,
farmers provided sufficient pollinating services to a large scale farms so as to increase
yield as observed on a pineapple farm in Johor, and was monitored by the DOA (Mian,
2009, Department of Agriculture, 2012). Similar practice was implemented and
reported successful in an apiary from Besut, Terengganu, Malaysia (Azmi, et al.,
2015).

1.1.6.6  Side Income in Peninsular Malaysia

“Honey is money.” This adage referred to a single by-product of beekeeping that
influences income but many other by-products, such as propolis, bee pollen, beebread,
beeswax, royal jelly, and bee venom were driven from the business. These can either
be marketed raw or in a different package or brand. Hitherto, honey was sold as fresh,
raw produce, or hydrated for long term use (Ismail, 2016).

Different plant sources of nectar such as Gelam, pineapple, mango, coconut or Kelulut
gives different content of honey. Bee pollen, beebread and royal jelly can also be
consumed fresh and raw which has medicinal value. Propolis and bee venom used as
antibacterial agents while Beeswax was used as an ingredient of soap making, lotion
and candles. Honey bee by-products and hives can be turn to ‘downstream’ products
that can be used in baking, confectionery, nutraceuticals, health and body care,
cosmetics, and for household uses (Crane, 2009). Beekeeping also offered stocks of
queen bees, larvae, and beekeeping apparatus for a successful and viable honey bee
farming. A plant nursery may be developed to supply plants for nectar and pollen
sources for the bees.

1.1.6.7  Medicinal Value of Honey

Most people preferred honey as either food or natural sweetener, or as energy booster
(Bogdanov 2014). In Malaysia, honey was regarded as medicine for curative purposes
of different ailments (Ismail, 2014, Sulaiman, 2014 ). Thus, it consumption was
considered low compared to other countries such as the US, the UK and other
European countries. Though, local supply was insufficient to meet the local demand
in the country hence daily consumption was in the increase.
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The known medicinal value of honey include dressing for healing wounds, and
contains antimicrobial agents and strong antioxidant properties, it is also potent
enough to treat obesity, diabetes and cancers (Bogdanov, 2014). Other honeybee by-
products that includes propolis, bee pollen, beebread, royal jelly and bee venom have
specific medicinal characteristics and are valued as anti-inflammatory agents, a source
of nutrition, and for increasing male and female fertility. Thus, they maintain human
health (Uriinlerinin, 2012).

1.2 Organization of the Thesis

The thesis is organise into five chapters. Chapter one deals with the Background of
the study, Problem statement, Objectives of the study, Research questions and
Significance of the study Chapter two presents the literature review on Profitability
and concept of profitability. The chapter also discusses the concept of Agricultural
extension, role of extension agents, Goals of extension and extension policy, work
performance and concept of work performance of extension agent. It also features
extension in relation to Transfer of Technology and Human resource development and
competency model. Finally, it also captured capital budgeting techniques, Investment
appraisal techniques, cash flow estimation, discount rate, and sensitivity analysis.

Chapter three outline the methodology employed for the study. It also covers research
framework, population of the study. It also outline the data and sampling
method/techniques employed and information about the study area. Methods of data
analysis used include capital budgeting techniques, descriptive and economic analysis,
and correlation and regression analysis. Chapter four presents the results and
discussions with respect to each objective, descriptive of socioeconomic
characteristics of the respondents. It also present the financial analysis of beekeeping
as well as correlation and regression analysis were used. Finally, chapter five presents
summary, conclusion and recommendation of the study.

1.3 Problem Statement

Malaysia is largely covered with forest having indigenous honeybees’ species and
plenty of nectar and pollen sources, there is high propensity for beekeeping to prosper
rapidly since the demand for local natural honey is more than the supply in the country
(Ismail, 2014). However, insufficient production of local natural honey has been
reported in a research conducted by Ismail (2014) where he revealed production trends
of natural honey in Malaysia, indicating inadequate local production right from the
years 2000 to 2008 compared to the level of consumption as indicated in Table 1.1.
The balance of trade for natural honey is always negative until 2008 and in 2009 the
country recorded its first trade surplus in natural honey. The declining exports and the
increasing imports from year 2000 to 2009 reflects increased domestic consumption
of natural honey, thus reflecting insufficient local supply to meet the domestic demand
for natural honey. Surprisingly, Malaysia produces less than 5% (98mt/year) of natural
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honey in 2000 but the country boosts its production level to 284% by producing a total
of 8548mt in 2010. This is significant and a great achievement for the beekeeping
industry and for Malaysia as a whole. In addition, Table 1.1 also indicated that there
is gradual increase in importation of honey in Malaysia specifically from year 2007 to
2010 with 4,927mt to 8,233mt.

Therefore, profitability of beekeeping production does not have a direct relationship
with agricultural extension, the relationship is indirect. Profitability is defined as the
ability of a given investment to earn a return from its use or Profitability referred to as
ability to make gains from business activities of a particular organization, company,
firm, or an enterprise. On the other hand, Extension is a non-formal educational
function that applies to any institution that disseminates information with the intention
of upgrading knowledge, attitudes, skills and aspirations of the farmers which bring
an increase in farm productions and result in higher farm income and improve living
standard. Extension lead to increase in production level of the farm. This increased in
farm production result in improved farm income when sold. The higher the farm
produce and the demand for it, the higher the income and the higher the profit realised.

Similarly, Ismail and Ismail (2016) reported that there is a gradual increase in
production of natural honey in Malaysia from 2011 to 2015 compared with
consumption level which continue to rise especially between 2013 and 2015 with 15,
159mt. Still, one would argue that the production level is not enough to cater for
domestic demand. Furthermore, Comtrade data of the United Nations (2016) reported
Export and Import of honey in Malaysia for a period of 2000 to 2015 as indicated in
Table 1.2. In the year 2000, Malaysia exported 108.53mt of honey with a Trade value
of US$212.39. This is significant. In the same year, Malaysia imported 2,292.38mt
with Trade value of US$ 3,641.29. However, in the 2010, the country manage to
increase its production level to 13,453.57mt with Trade value US$14,445.94 as shown
in Table 1.2. This is a significant achievement for beekeeping industry and for
Malaysia as a whole.

However, the production of natural honey in Malaysia is still not insufficient to cater
for the needed domestic consumption. The balance of trade for natural honey is always
negative until 2008. In 2009 the country recorded its first trade surplus in natural
honey. Ismail (2014) reported that there is decline in exports and the increase in
imports from the period of year 2000 to 2009 and reflects increased in consumption
of natural honey, leading to insufficiency in local supply to meet the domestic demand
for natural honey. Therefore, there is need to increase local production to meet up with
the domestic demand (Table 1.1). In Malaysia at this time, small and commercial
beekeeping continues to receive interest from the peoples and this is attributed to
longstanding desire for honey and related consumable products. Some of the reported
factors that serves as setbacks towards the advancement of beekeeping industry in
Malaysia are as follows: Insufficient knowledge of proper bee management; Low-use
of beneficial technology applications; Inadequate support in terms of knowledge-
transfer from local research bodies to maintain the industry (Resnick & Mann, 2014).
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Therefore, from the foregoing, one would argue that the production level of natural
honey was insufficient to cater for the level needed and demanded domestically. This
research was intended to determine profitability of stingless beekeeping production
and the perception of beekeepers on extension agent performance through technology
transfer and developing the capacity and potentials of stingless bee farmers which will
ultimately boost the production level of natural honey in the study areas. Agricultural
extension services are important to the development and enhancement of stingless
beekeeping production in the country. It facilitates diffusion and adoption of
innovative technologies and practices through effective transfer from innovation
producers (such as research institutes and universities) to its users such as clientele
(Koutsouris, 2018). It also aims to develop and empower the farmers through availing
them with information and enabling their decision-making process for enhanced
livelihood using transfer of technology and human resource development approach
(Kanté et al., 2016; Rahim. M. Sail, 1995; Benet, 1993). These aspects of extension
need to be further investigated in the context of stingless beekeeping in Peninsular
Malaysia and Sarawak, East Malaysia, thereby leaving a knowledge gap that needs to
be filled.

Furthermore, there is the need to understand the competencies of extension agent in
both aspects and determine which of the two is most important in determining their
work performance. Once there is improvement in the natural honey production level,
this will reduce importation of honey into the country and save foreign exchange.
Efforts of enhancing stingless beekeeping production by the Malaysian government
through various tax incentives schemes for agricultural sector particularly beekeeping
industry is a step in the right direction. Despite various government support in
Malaysia, stingless bee natural honey production is still insufficient to meet domestic
demand. The trend lead to huge importation to cater for the increasing demand.

1.4 General Objective of the Study

The general objective is to determine profitability of stingless beekeeping production
and the perception of beekeepers on extension agents work performance through
technology transfer and human resource development Malaysia. However, the
following are specific objectives.

1.4.1  Specific Objectives

1) To determine the profitability of Stingless beekeeping production in the study
area.

2) To determine the competency level of extension agents in the transfer of
technology, human resource development and work performance among
Malaysian Stingless Beekeepers.
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3) To determine the relationship between transfer of technology and human
resource development with the work performance of extension agent among
Malaysian stingless beekeepers.

4) To identify the most contributing factor to work performance among
Malaysian stingless beekeepers.

15 Research Questions

1) Is stingless beekeeping production profitable in the study area?

2) What is the competency level of extension agents in the transfer of technology,
human resource development and work performance among Malaysian
stingless bee farmers

3) What are the relationship between transfer of technology and human resource
development with work performance among Malaysian stingless bee farmers

4) Which of the variables contributes most to work performance among
Malaysian stingless bee farmers.

1.6 Significance of the Study

The study is significant to government, as it can help policy formulation regarding
Beekeeping extension in Malaysia. The findings of the study would assist policy
makers and administrators in increasing the performance of extension agents. The
skills that have been identified in this study can be incorporated into the pre-service
and in-service training of extension agents. The study can be relevant to
farmers/Beekeepers in their Stingless beekeeping practices, as issues raised from the
findings, if properly and effectively addressed will improve on their knowledge, skills
and favourable attitudes which will eventually increase their production performance.
The study is significant because it will add to body of knowledge regarding
beekeeping extension in Malaysia.

The findings of the study established the relationship between profitability of stingless
beekeeping and extension services, this new knowledge the relationship between the
profitability and extension services will help would-be beekeepers appreciate the
service of extension to beekeeping business. Lastly, the study will be of great
importance to future researchers as the results serve as good source for future
reference.

1.7 Scope of the study

The scope of the study is to determine if stingless beekeeping production is profitable
to venture into based on the perception of beekeepers as it is related to the activities
and work performance of extension agents through technology transfer and human
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resource development in Malaysia. This study covered nine states of Peninsular
Malaysia and one state in east (Sarawak) Malaysia as its scope of the study.

1.8

Operational Definition of Key Terms

For proper understanding, the terms used in this research are duly defined, in the
context of this research and the definitions are provided below:

1)

2)

3)

4)

Extension agent: An extension agent is a person who is technically trained
with excellent skills. They work with people in a humble manner, and help
people to solve their complex problems technically, therefore, the extension
workers are versatile in problem solving, excellent thinking and knowledge
conveyance (Samuel, 2000, Karbasioun, et al., 2007). However, in this
research, an extension agent refers to a person who directly deals with stingless
bee farmers that help them on how to develop their farming activities, and
improved their productivity.

Stingless Beekeepers (Clients): According to Merriam-Webster Dictionary,
(2016), the word “client” has been defined as a person who is under the
protection of another person. In addition, the word has also been used to refer
to a person who engages the professional services or advice of another trained
person. However, in the present research the term “client” has been used to
refer to stingless beekeepers (farmers) who produce honey in study area.
Competency: the ability to apply or use a set of related skills, Knowledge,
tasks, critical work functions in an appropriate place is termed Competency
(Wagenaar, 2014). However, in this research the word “competency” refers to
the ability of an extension agent to transfer technology and develop the human
resources of the stingless beekeepers in Malaysia.

Extension agent’s work performance: In this study, extension agents work
performance refers to the overall work performance outcomes, as he educate
the stingless bee farmers which result in improvement in their knowledge,
skills and favourable attitudes towards stingless bee farming.

23



REFERENCES

Ab Hamid, S., Salleh, M. S., Thevan, K., & Hashim, N. A. (2016). Distribution and
Morphometrical Variations of Stingless Bees (Apidae: Meliponini) In Urban
and Forest Areas of Penang Island, Malaysia. Journal Tropical. Resource
Sustainaibilty Science, 4:1-5.

Abd. Razak, S. B., Lani, M. N., Abdul Aziz, A., Ali, N. A., (2017). Meliponiculture
as a viable income generating activity for local communities. International
Stingless Bees Conference and Workshop18th—20thJuly 2017. Permai Hotel,
Kuala Terengganu, Malaysia.

Abebe, W. (2007). Determinants of adoption of improved box hive in Atsbi Wemberta
District of Eastern Zone, Tigray Region (Doctoral dissertation, Haramaya
University).

Abubakar, H. (2000). Economic Analysis of Egg Production in Birnin-Gwari, Jama’s
and Igbai Local Government Areas of Kaduna State. Unpublished M. Sc.
Dissertation, (2004) Department of Agricultural Economics and Rural
Sociology, Ahmadu Bello University, Zaria, Nigeria.

Abrol, D. P. (1993). New Pollinator Bee. Current Research, 22:130.

Adei, S. (1987). Technology transfer and nationalization in Ghana. IDRC, Ottawa,
ON, CA.

Adekunle, O. O. (2013). Analysis of effectiveness of agricultural extension service in
among rural women: a case study of Odeda local government, Ogun State,
Nigeria. Journal of Agricultural Science, 5(12), 65-71.

Admassu A (2003). Botanical inventory and phenology in relation to foraging
behaviour of the cape honeybees (Apis Mellifera Capensis) at a site in the
Eastern Cape, South Africa. Unpublished MSc Thesis, Rhodes University,
South Africa.

Ahmad Sarji Abdul Hamid. (2006). Cooperative sector and agriculture. Yayasan Pak
Rashid: UPM.

Aker, J. C. (2011). Dial “A” for agriculture: Using information and communication
technologies for agricultural extension in developing countries. Agricultural
Economics, 42(6):631-647.

Al-Turki, U. and Duffuaa, S. (2003). Performance measures for Academic

Departments. International Journal of Educational Management, 17(7), 330-
338.

136



Anderson, N., Ones, D. S. Sinangil, H. K. and Viswesvaran, C. (2001). Handbook of
Industrial work and Organisational Psychology. Personnel Psychology:
SAGE.

Anderson, J. R., & Feder, G. (2004). Agricultural extension: Good intentions and hard
realities. The World Bank Research Observer, 19(1): 41-60.

Anderson, N., De Dreu, C. K., & Nijstad, B. A. (2004). The routinization of innovation
research: A constructively critical review of the state - of - the - science.
Journal of Organizational Behavior, 25(2):147-173.

Anyaegbunam, H.N; C.O, Emereole and G.O. Chukwu (2006) Economics of bee
Honey Production in Abia State, Nigeria. Journal of Sustainable Tropical
Agricultural Research (JOSTAR), University of Uyo, 20: 27-30.

Armstrong, M (2001). Human Resource Management Practices.London: Kogan Page.

Armstrong, M. (2006). A handbook of human resource management practice. Kogan
Page Publishers.

Ary, D., Jacobs, L. C., Irvin, C. K. S., & Walker, D. (2018). Introduction to Research
in Education: Cengage Learning.

Ary, D., Jacobs, L., Sorensen, C., & Walker, D. (2013). Introduction to Research in
Education. Belmont: Cengage Learning.

Arya, A., Fellingham, J. C and Glover, J.C. (1998). Capital Budgeting: Some
exceptions to the Net Present Rule, Issues in Accounting Education, 13 (3):
499-508.

Asiedu-Darko, E. (2013). Agricultural extension delivery in Ghana: A case study of
factors affecting it in Ashanti, Eastern and Northern regions of Ghana. Journal
of Agricultural Extension and Rural Development, 5(2), 37-41.

Asopa, V. N., & Beye, G. (1997). Management of agricultural research: A training
manual (Vol. 1). Food & Agriculture Org.

Ayalew, W., King, J. M., Bruns, E., & Rischkowsky, B. (2003). Economic evaluation
of smallholder subsistence livestock production: Lessons from an Ethiopian
goat development program. Ecological Economics, 45(3), 473-485.
https://doi.org/10.1016/S0921-8009(03)00098-3

Ayalew, T., & Abebe, T. (2018). Agricultural Knowledge and Technology Transfer
Systems in the Southern Ethiopia. African Journal of Agricultural Research,
13(14), 682-690.

Ayeni, S.A. (2003). Modern Beekeeping in the Tropics. Paper delivered at the training

the trainers sensitisation workshop on beekeeping; 11" - 14" March, 2003 at
the Federal College of Forestry Mechanisation, Anfaka, Kaduna, 4-6.

137



Azmi, W. A, Zulgurnain, N. S., & Ghazi, R. (2015). Melissopalynology and foraging
activity of stingless bees, Lepidotrigona terminata (Hymenoptera: Apidae)
from an apiary in Besut, Terengganu. Journal of Sustainability Science and
Management, 10(1):27-35.

Banarjee (1976). Cost Accounts, the World Press Private Ltd, Calcutta.

Baumol, W. J., & Willig, R. D. (1981). Fixed costs, sunk costs, entry barriers, and
sustainability of monopoly. The Quarterly Journal of Economics, 96(3):405-
431.

Becker, A., Deckers, T., Dohmen, T., Falk, A., & Kosse, F. (2012). The Relationship
between Economic Preferences and Psychological Personality Measures.
Annual Review of Economics, 4(1):453-478.

Benet, C.F. (1993). Interdependence models. Journal of Extension, 31(2), 8-10.

Bennett, E. J. (1989). Improving coordination of extension and research, in Blackburn
(Ed). Foundations and changing practices in extension. Canada: University of
Guelph

Bennouna, K., Meredith, G. G. & Marchant, T. (2010). Improved capital budgeting
decision making: evidence from Canada, Manage. Decis. 48(2), 225-247.

Berge, Z., de Verneil, M., Berge, N., Davis, L., & Smith, D. (2002). The increasing
scope of training and development competency. Benchmarking: An
International Journal, 9(1):43-61.

Bernardin, H. J. (1992). An analytical framework for customer-based performance
content development & resources Management Review, 2(1), 81-102.

Bernardin, H.J. Kane, J. S., Ross, S., Spina, J. D., and Johnson, D. L., (1995).
Performance appraisal design, development and implementation. In Ferris, G.
R., Rosen, S. D. and Barnum, D. T. (Eds). Handbook for human resource
management. Cambridge. M A: Blackwell.

Bessant J. & Francis, D. (2005). Transfer of technologies: exploring adaptive theory.
International Journal of Technology Management and Sustainable
Development 4, 95-11289

Bierman, H., & Smidt, S. (1993). The capital budgeting decision: economic analysis
for investment projects. 8" ed, Printice Hall, Toronto.

Biesmeijer, J. C., Giurfa, M., Koedam, D., Potts, S. G., Joel, D. M., & Dafni, A.
(2005). Convergent evolution: floral guides, stingless bee nest entrances, and
insectivorous pitchers. Naturwissenschaften, 92:444-450

138



Binning, J. F., & Barrett, G. V. (1989). Validity of personnel decisions: A conceptual
analysis of the inferential and evidential bases. Journal of Applied Psychology,
74(3), 478.

Birkhaeuser, D., Evenson, R. E., & Feder, G. (1991). The economic impact of
agricultural extension: A review. Economic development and cultural change,
39(3), 607-650.

Block, S., (1997). Capital budgeting techniques used by small business firms in the
1990s, Eng. Economist. 42(4), 289-302.

Boardman, C. M., Reinhart, W. J., & Celec, S. E. (1982). The role of the payback
period in the theory and application of duration to capital budgeting. Journal
of Business Finance & Accounting, 9(4), 511-522.

Bogdanov, S. (2014). Propolis: Composition, Health, Medicine: A Review. Bee
Product Science, 1-40.

Boone, E. J. (1990). Crossing lines. Journal of Extension, [on-line], 28(3).

Boone, E. J., Safrit, R. D., & Jones, J. (2002). Developing programs in adult
education: A conceptual programming model (2nd ed.). Prospect Heights, IL:
Waveland Press.

Borman, W. C. & Motowidlo, S. J. (1993). Expanding the Criterion domain to include
elements of contextual performance. In Schmit, N. & Borman, W. C. (Eds).
Performance selection in organisation (pp. 71-98). San Francisco, CA: Jossey-
Bass.

Borman, W. C., Hanson, M. A., and Hedge, J. W., (1997). Personnel Selection. Annual
Review of Psychology, 48, 299-337.

Bortamuly D. (2015). A Study on the Role Performance of the Agricultural Extension
Personnel in the Revitalized Extension System in the State of Assam. PhD
Thesis, Assam Agricultural University (Unpublished).

Bown L, Okedara JT (1981) introduction to the study of Adult Education (eds,),
Ibadan: University Press Ltd

Boyd, B. L. (2003). Competencies for leaders of VVoluteers during the next decade: A
national Delphi study. Journal of Agricultural Education, 44(4), 44-57.

Boyle, P. G., & Mulcahy, S. H. (1993). Public policy education: A path to political
support. Journal of Extension, 31(4).

Brealey, R. A., & Myers, S. C. (2003). Principles of corporate finance. International
Edition, New York, McGraw-Hill Book Company.

139



Brigham and Ehrhardt, 2002. E.F. Brigham, M.C. Ehrhardt. Financial management:
Theory.

Brigham, E. (2007). Fundamental of Financial Management. Dryden Press. New York

Brown, J. C., & De Oliveira, M. L. (2014). The Impact of Agricultural Colonization
and Deforestation on Stingless Bee (Apidae: Meliponini) Composition and
Richness in Rondbnia, Brazil. Apidologie, 45(2): 172-188.

Bryman, A., & Bell, E., (2011). Ethics in business research. Business Research
Methods, Oxford University Press, 122-146.

Campbell, J. P. (1990). Modelling the performance prediction problem in industrial
and organizational psychology (pp. 687-732). Palo Alto, CA: Consulting
Psychologist Press, Inc

Campbell, J. P. (1993). Contemporary practice and theory. In Robert E. P. (Eds.),
Staffing Organizations, CA: Benjamin Schneider, Neal Schmitt.

Campbell, J. P., Mc Cloy, R. A., Oppler, S. H and Sager, C. E., (1993). A theory of
performance. In Schmit, N. & Borman, W. C. (Eds). Personnel selection in
organisations, (PP. 35-70), San francisco: Jossey-Bass.

Campbell, D. J., Dardis, G., & Campbell, K. M. (2003). Enhancing incremental
influence: a focused approach to leadership development. Journal of
Leadership & Organizational Studies, 10(1), 29-44.

Carmona, S., lyer, G., & Reckers, P. M. J., (2011). The impact of strategy
communications, incentives and national culture on balanced scorecard
implementation. Adv. Account. 27(1), 62-74.

Cascio, W. F. (1995). Whither Industrial and organisational Psychology in a changing
world of work? American Psychologist, 50, 928-939.

Ceesay, M. (2004). Management of Rice Production Systems to Increase, (January),
1-178.

Chein, 1., (1981). Appendix: Introduction to sampling. Selltiz, Wrightsman & Cook’s
Research Methods in Social Relations, 4(1981), 418-441.

Chen, S.S., and Hasnah Mohd Zain, (2006). Good agriculture practice as data source
for Icis on food agriculture produce. The 5™ AIST workshop on LCA for Asia
pacific region -14-15 November.

Chen, X., & Koebel, B. (2013). Fixed cost, variable cost and the markup. BETA
Working Paper 2013-13.

Contrera, F. A. L., Menezes, C., & Venturieri, G. C. (2011). New horizons on stingless
beekeeping (Apidae, Meliponini). Rev. Bras. Zootecn, 40:48-51.

140


http://www.sciencedirect.com/science/article/pii/S0186104216300018#bbib0050

Cooper, A.W., & Graham, D. L. (2001). Competencies needed to be successful county
agents and county supervisors. Journal of extension, 39(1):1-11.

Cooper, K. (2000). Effective competency modeling & reporting: a step-by-step guide
for improving individual & organizational performance. AMACOM Div
American Mgmt Assn.

Cortopassi-Laurino, M., Imperatriz-Fonseca, V. L., Roubik, D. W., Dollin, A., Heard,
T., Aguilar, 1. B., Venturieri, G. C., Eardley, C., & Neto, P. N. (2006). Global
Meliponiculture: challenges and opportunities. Apidologie, 37, 1-18.

Costa, L.; Venturieri, G.C. (2009). Diet impacts on Melipona flavolineata workers
(Apidae, Meliponini). Journal of Apicultural Research, 48(1):38-45,

Coutts, J. A. (1995). Agricultural extension policy as a framework for
change. European Journal of Agricultural Education and Extension, 2(1): 17-
27.

Cramb, R. A. (2000). Processes influencing the successful adoption of new
technologies by smallholders. Working with Farmers: The Key to Adoption of
Forage Technologies. ACIAR Proceedings, 95:11-22.

Crane, E. (2009). Bee Products. In Encyclopedia of Insects, 71-75.

Creswell, J. W., (2014). Research Design: Qualitative, Quantitative and Mixed
Method Approaches (Fourth edition, International student edition). Thousand
Oaks, California: SAGE Publications: Los Angeles, CA: Sage.

da Silva Sodré, G., Lopes de CARVALHO, CA, Oliveira FONSECA, AA, de Oliveira
Alves, RM, & de Almeida Souza, B. (2008). Sensory profile and acceptability
of stingless bee honeys submitted to conservation processes. Food Science and
Technology, 28 (1).

Dardak, R. A., & Adham, K. A. (2014). Transferring agricultural technology from
government research institution to private firms in Malaysia. Procedia-Social
and Behavioral Sciences, 115, 346-360.

Dardak, R.A. (2015).Transformation of Agricultural Sector in Malaysia through
Agricultural Policy. Malaysian Agricultural Research and Development
Institute (MARDI), Malaysia

Dasgupta, S. (1989). Diffusion of agricultural innovations in village India. Department
of Sociology and Anthropology, University of Prince Edward Island, Canada.

Davis, W. L., & Verma, S. (1993). Performance Appraisal: How Extension Agents
View the System. Journal of Extension, 31, 15-17.

Day, V. D. & Silvern, S. B. (1989). Personality & Job performance. Evidence of
incremental Validity. Personnel Psychology, 42, pp. 25-36.

141



De Jong, J. P., & Den Hartog, D. N. (2007). How leaders influence employees'
innovative behaviour. European Journal of Innovation Management, 10(1):
41-64.

Debertin, D. L. (2012). Applied Microeconomics: Consumption, Production and
Markets.

Demba, S., (2017). Personality Traits and Work Performance of Paddy Farmers in the
Central River Region, Gambia. Master’s Thesis, Universiti Putra Malaysia,
UPM.

Denzin, Z. K., & Lincoln, Y. S., (2011). The SAGE Handbook of Qualitative
Research: Sage.

Department of Agriculture. (2003). Crop statistics of Malaysia. Department of
agriculture (DOA), Peninsular Malaysia. In fertilizer use by crop in Malaysia
land and plant nutrition. Management service land and water development
division. Rome: FAO

Department of Agriculture, M. (2012). Senario Industri Perlebahan Negara. Buletin
Tanaman Industri, 13-15.

Department of Agriculture (DOA) (2017). Minister of Agriculture and Agro-Based
Industry Malaysia (2017).

Department of statistics Malaysia, (2018). Department of statistics Malaysia, Report
as of December 2018. Malaysia. Accessed on https//www.dosm.gov.my

Dhanakumars, V. G. (2001). Performance appraisal in Rubber Board Extension
Delivery Systems (RBEDS). J. Agric. Ext, 2, 174-190.

Dictionary, M. W. (2016). Thesaurus (2014). Retrieved from www. Merriam-webster.
com.

Didas, R. (2005). Beekeeping Project in South Western Uganda. Bee World 86:69-70.

Drazi¢, M. M, et al. (2014). "Colony development of two Carniolan genotypes (Apis
mellifera carnica) in relation to environment.” Journal of Apicultural Research
53(2): 261-268.

Drummond, MS (2010). Honey maturation of native stingless bees: a new panorama
of consumption in the gastronomic market. In Annals of the XVIII Brazilian
Beekeeping Congress, Cuiaba, Mato Grosso, Brazil 1-3.

Drury, C., & Tayles, M. (1997). The misapplication of capital investment appraisal
techniques. Management Decision, 35(2):86-93.

142



Dupraz, P., Vermersch, D. O. M. I. N. I. Q. U. E., De Frahan, B. H., & Delvaux, L.
(2003). The environmental supply of farm households: A flexible willingness
to accept model. Environmental and Resource Economics, 215 (2), 171-189.

Emery, S. B., & Franks, J. R. (2012). The potential for collaborative agri-environment
schemes in England: Can a well-designed collaborative approach address
farmers’ concerns with current schemes? Journal of Rural Studies, 28(3), 218-
231.

Fabozzi, F. J., & Peterson, P. P. (2003). Financial management and analysis (Vol.
132). John Wiley & Sons.

Fadare, S., et al. (2008). "Analysis of production performance of beekeeping in the
Niger Delta area of Nigeria." Apiacta 43: 37-48.

FAO (1995). Performance evaluation guide assessing competency-based training in
Agriculture. Food & Agriculture organisation of the United Nations. (FAO)
Rome, Italy.

FAO, (1997), Improving agricultural extension: A reference manual. Rome: FAO
FAOQO, (2000). Human resources in agricultural and rural development. Rome: FAO
FAO (2003). Incentive for adoption of good agricultural practice. Rome: FAO.

FAO, (2004). Fertilizer use by crop in Malaysia land and plant nutrition. Management
service land and water development division. Rome: FAO

FAOQO, (2006). The extension agent. Rome: FAO

FAO, (2008). Global review of good agricultural extension and advisory service
practices. Rome, Italy: FAO.

FAO. (2015). The State of Food and Agriculture 2015. Social Protection and
Agriculture: Breaking the Cycle of Rural Poverty. Sofa.

Farrington, J., Christoplus. Kidd, A. D., and Beckman, M. (2002). Extension poverty
and Vulnerability: The scope for policy reform (Final report at a study for the
Neuchatel Initiative), Working paper, 155, Oversees Development Institute:
UK.

Ferris, G. R., Witt, L. A., & Hochwarter, W. A. (2001). Interaction of social skill and
general mental ability on job performance and salary. Journal of Applied
Psychology, 86(6):1075.

Ferry, N. M. (2006). Assessment of a Workplace Program's Capability to Teach
Communication and Problem-Solving Skills. Decision-Making, 13(15.30): 5.

Fiagbey DKE (1994). Providing change in agriculture: The role of the contact
farmer.Unpublished master’s thesis, University of Ghana, Legon, Ghana.

143



Finas & Discovery Networks Asia-Pacific. (2014). Tualang Honey in Malaysia: Eye
on Malaysia.

FINE, S. A. (1986). Methods and Methodological issues. In Berk, R. A. Performance
assessment: Methods and applications. Maryland: The Johns Hopkins
University Press.

Fisher, C. D. (2003). Why do lay people believe that satisfaction and performance are
correlated? Possible sources of a common theory. Journal of organisational
behaviour, 24, 753-777.

Folayan, J. and J. Bifarin (2013). "Profitability analysis of honey production in Edo
North Local Government Area of Edo State, Nigeria, Journal of Agricultural
Economics Development, 2(2): 60-64.

Fonseca, AAO, Fonseca, AAO, da Silva Sodré, G., de Carvalho, CAL, Alves, RMDO,
de Almeida Souza, B., & Clarton, L. (2006). Quality of honey from stingless
bees: a proposal for good manufacturing practices. Federal University of the
Reconcavo of Bahia: SECTI-FAPESB. 70.

Fonseca, V. L. I. (2012). Best management practices in agriculture for sustainable
use and conservation of pollinators. Retrieved from
http://www.internationalpollinatorsinitiative.org/ uploads/6-010.pdf

Fraenkel, J., Wallen, N. & Hyun, H. (2012). How to design and Evaluate Research in
Education (Vol. 7). New York: McGraw-Hill.

Franzoni, C. (2007). Opportunity recognition in technology transfer organizations.
International Entrepreneurship and Management Journal, 3(1), 51-67.

Gallagher, T. J. (2002). Decision Making: An Architect Model for Extension
Applications. Journal of Extension. 40(2):12-13

Garlan, H. (1985). Cognitive mediation theory of task goal & human performance,
Motivation & Emotion, 9(4), 345-367.

Gates, J. (2000). Apimondia. Bee Cult, 128(2):51.

Gill, R. A. (1996). The Benefits to the Beekeeping Industry and society from Secure
Access to Public lands and their Melliferous Resources. Honeybee Research
and Development Council of Australia. August.

Gilley, J., Eggland, S., & Gilley, A. M. (2002). Principles of human resource
development. Basic Books.

Gioia, D. A., & Pitre, E. (1990). Multiparadigm perspectives on theory building.
Academy of management review, 15(4), 584-602.

144



Gitman, L.J. (2007). Principles of Managerial Finance, 11" Edition, Pearson
International.

Guijarati, D. N. (2011). Econometrics by example/Damodar Gujarati (No. 330.015195
G84.).

Guildford, J. P. (1973). Fundamental Statistics in Psychology and Education (5th ed.).
New York: McGraw-Hill.

Gutiérrez NL, Hilborn R, Defeo, O (2011) Leadership, social capital and incentives
promote successful fisheries. Nature 470: 386-389

Guzzo, R. A., & Shea, G. P. (1992). Group performance and intergroup relations in
organizations. In M. D. Dunnette & L. M. Hough (Eds.), Handbook of
industrial and organizational psychology (pp. 269-313). Palo Alto, CA, US:
Consulting Psychologists Press.

Harder, A., Place, N. T., & Scheer, S. D. (2010). Towards a competency-based
extension education curriculum: A Delphi study. Journal of Agricultural
Education, 51(3):44-52.

Hartel, S., & Steffan-Dewenter, 1. (2014). Ecology: honey bee foraging in human-
modified landscapes. Current Biology, 24(11), R524-R526.

Harian, S. (2016). Harimau Belang Mati Dirempuh MPV. Sinar Harian. Retrieved
from http://www.sinarharian.com.my/semasa/harimau-belang-mati-
dirempuh-mpv-1.482300

Harward M, Upton, K (1961). Introduction to Business Finance. McGraw Hill, New
York.

Hassan, Z., & Omar, R. (2003). Aktiviti Keusahawanan Masyarakat Melayu pada
Zaman Kegemilangan Kesultanan Melayu Melaka.

Heard, T. A. (1999). The Role of Stingless Bees in Crop Pollination. Annual Review
of Entomology, 44(131): 183-206.

Hefferman, M & Flood, P. (2000). An exploration of the relationship between the
adoption of managerial competencies, organisational characteristics, human
resource sophistication and performance in Irish organisations. Journal of
European Industrial, 24/2(3), 123-136.

Hellriegel, D., Jackson, S. E., Slocum, J., Staude, G., Amos, T., Klopper, H. B., &
Oosthuizen, T. (2004). Management: Second South African Edition. Cape
Town: Oxford University Press Southern Africa.

Ho, R., (2006). Handbook of Univariate and Multivariate data analysis and
Interpretations with SPSS. Chapman and Hall/CRC.

145


http://www.sinarharian.com.my/semasa/harimau-belang-mati-dirempuh-mpv-1.482300
http://www.sinarharian.com.my/semasa/harimau-belang-mati-dirempuh-mpv-1.482300

Ho, S. S., & Pike, R. H. (1991). Risk Analysis in Capital Budgeting Contexts Simple
or Sophisticated? Accounting and Business Research, 21(83):227-238.

Hoffmann, T. (1999). The meanings of competency. Journal of European Industrial
Training, 23(6):275-286.

Hoffmann, V. (2014). Governmental extension services, their generic problems and
potential solutions. Innovations in extension and advisory services:
International conference proceeding (pp. 15-18). Nairobi. Retrieved
November 22, 2014, from http://knowledge.cta.int/en/Dossiers/CTA-and-S-
T/Selected-publications/Governmental-Extension-Services-their-Generic-
Problems-and-Potential-Solutions.

Islam, M. R., Chhay, L., Mian, M. M., & Nasry, A. A. N. B. (2016). The financial
analysis of apiculture profitability in Bangladesh. Asian Journal of
Agricultural Extension, Economics & Sociology, 9(2), 1-8.

Ismail, M. M. (2008a). Gelam Conservation through Honey Hunting and Ecotourism
in Terengganu. The Malaysian Journal of Agricultural Economics, 21.

Ismail, M. M. (2008b). Production and Trade of Natural Honey in Malaysia. In
Proceedings of the 29th MSAP.

Ismail, M.M. (2009). The Impact of Government Incentives on Beekeeping in
Malaysia: A Case of Apis Mellifera. Proceedings of the 30" Malaysian Society
of Animal Production (MSAP), 2-5 June 2009, Kota Kinabalu, Sabah.

Ismail, M. M. (2013). Honey marketing in Malaysia, Agricultural Marketing Issues of
selected commaodities, Editor Fatimah Mohamed Arshad and Amin Mabhir
Abdullah.

Ismail, M. M. (2014). Competitiveness of Beekeeping Industry in Malaysia. Inaugural
Lecture Series, Universiti Putra Malaysia.

Ismail, M.M and Ismail, W.LW (2016). Developing Beekeeping Entrepreneurs
through Urban Agriculture. A paper presented at 3" Annual ECoFl symposium
(AES 2016), TH Hotel, Alor star, Kedah.

Ismail, M.M., (2016). The Potential of Heterotrigona Farming For a high-income
agro-entrepreneur project in Malaysia. A paper presented at TECHON 2016
Pullman Kuching 23-24 May 2016.

Ismail, W, I W, (2016) A Review On Beekeeping in Malaysia: History, Importance
and Future Directions. Journal of Sustainability Science and Management
11(2)

Iyer, N. (1995). "An evaluation of the financial performance of public sector

enterprises of Kerala." Unpublished Doctoral disseration, University of
Kerala.

146



Jaafar, M. F. (2011a). Khasiat Lebah Kelulut. Agromedia, 52-53.

Jaafar, M. F. (2011b). Penternakan Kelulut (Teknologi MARDI). Agromedia, 54-57.
Jaafar, M. F. (2012). Manual Teknologi Penternakan Lebah Kelulut. MARDI.
Johns, R. (2010). Likert items and scales. Colchester: University of Essex.

Jong, W. D (2000). Micro-differences in local resource management: The case of
honey in west Kalimantan, Indonesia. Human Ecology, 8: 632-640.

Joy-Matthews, J., Megginson, D., & Surtees, M. (2004). Human resource
development. Kogan Page Publishers.

Jungnickel, H., Velthuis, H. H., Imperatriz Fonseca, V. L., & Morgan, E. D. (2001).
Chemical properties allow stingless bees to place their eggs upright on liquid
larval food. Physiological Entomology, 26(4):300-305.

K-state (2006). Confidential Document: Annual Extension Agent Performance
Review. Kansas State University Agricultural Experiment Station and
Cooperative Extension Service. (On-line):
http://intranet.oznet.ksu.edu/ap_ext_forms/Interactive_ PDFs/KSU8-30.pdf

Kanté A, Moore A, Akeredolu M, Edwards MC, Annor-Frempong F, Moriba S.
(2016) Human Resource Development For Extension And Advisory Services:
Training, Adult Learning, And Field Methods; 2016.
Available:https://meas.illinois.edu/wpcontent/ uploads/2017/02/Kante-et-al-
2016- HRD-AES-Training-Adult-Learning-and-  Field-Methods-MEAS-
Discussion-Paper.pdf.

Karbasioun, M., M. Mulder & Harm Biemans (2007). Toward a Job Competency
Profile for Agricultural Extension Instructors: a Survey of Views of Experts.
Human Resource Development International. 10 no 2: 137 — 151.

Kassaye, A. (2000). Beekeeping Manual for Bureau of Agriculture unpublished.

Kato, M., & Kawakita, A. (2004). Plant-pollinator interactions in New Caledonia
influenced by introduced honey  bees. American  Journal  of
Botany, 91(11):1814-1827.

Kebede, T., & Lemma, T. (2007). Study of honey production system in Adami Tulu
Jido Kombolcha district in mid rift valley of Ethiopia. Livestock Research for
Rural Development, 19, 11.

Kelly, N., Farisya, M. S. N., Kumara, T. K., & Marcela, P. (2014). Tropical
Agricultural Science. Pertanika Journal of Tropical Agricultural Science,
37(3):293-298.

147


http://intranet.oznet.ksu.edu/ap_ext_forms/Interactive_PDFs/KSU8-30.pdf

Khair, S. M., & Razzaq, A. (2002). Cost of production and constraints of broiler
production in Pishin [Pakistan]. Balochistan Journal of Agricultural Sciences
(Pakistan).

Khalil, A. H., Ismail, M., Suandi, T., & Silong, A. D. (2008). Influence of Leadership
Competencies on Extension Workers’ Performance in Yemen. The Journal of
Global Business Management, 4(1):388-394.

Khalil, O., Hassan, A., Ismail, M., Suandi, T., & Silong, A. D. (2008). Extension
Worker as A Leader to Farmers: Influence of Extension Leadership
Competencies and Organisational Commitment on Extension Workers'
performance In Yemen. Journal of International Social Research, 1(4).

Khalil, A. H. O., Ismail, M., Suandi, T., & Silong, A. D. (2009). Human resource
development competencies as predictors of agricultural extension agents'
performance in Yemen. Human Resource Development International,
12(4):429-447.

Kiew, R., & Muid, M. (1991). Beekeeping in Malaysia: pollen atlas. Malaysian
Beekeeping Research and Development Team.

Klatt, B. K., Holzschuh, A., Westphal, C., Clough, Y., Smit, I., Pawelzik, E., &
Tscharntke, T. (2014). Bee Pollination Improves Crop Quality, Shelf Life and
Commercial Value. Proceedings Biological Sciences the Royal Society,
281(1775): 2013-2440.

Koutsouris A. (2018).Role of extension in agricultural technology transfer: A critical
review. In From Agriscience to Agribusiness. 337-359.

Ladebo, O. J., & Awotunde, J. M. (2007). Emotional and behavioral reactions to work
overload: Self-efficacy as a moderator. Current Research in Social
Psychology, 13(8):86-100.

Lambert, J., & Elix, J. (2003). Reshaping rural extension: New players—new roles.
Community Solutions, 179.

Lastra-Bravo, X. B., Hubbard, C., Garrod, G., & Tol6n-Becerra, A. (2015). What
drives farmers’ participation in EU agri-environmental schemes?: Results
from a qualitative meta-analysis. Environmental Science and Policy, 54:1-9.

Lazaridis, I.T. (2004). Capital Budgeting Practices: A Survey in businesses of Cyrus,
Journal of Small Business Management, 42(4):427-433.

Lekies, K. S. and A. M. Bennett (2011). "The evaluation attitudes and practices of 4-
H educators." Journal of Extension 49(1): n1.

Li-Hua, R. (2004). Technology and knowledge transfer in China, Ashgate Publishing.

148



Liles, R. T., & Mustian, R. D. (2004). Core competencies: A systems approach for
training and organizational development in extension. The Journal of
Agricultural Education and Extension, 10(2):77-82.

Linders, J. R. (2001). Competency assessment and human resource management
performance of county extension chairs in Ohio. Journal of Agricultural
Education, 42(4): 21-31.

Lionberger, H. F. (2012). Adoption of New ldeas and Practices. Literary Licensing,
LLC.

Liow, L. H., Sodhi, N. S., & Elmqvist, T. (2001). Bee diversity along a disturbance
gradient in tropical lowland forests of south - east Asia. Journal of Applied
Ecology, 38(1):180-192.

Llgen, D. R, and Hollenback, J. R. (1991). The structure of work: Job design and roles.
In M. D. Dunnette & L. M. Hough (Eds), Hand book of industrial &
organisational Psychology (pp. 165-208) Palo Alto, CA: Consulting
Psychologist Press

Lussier, R. N. (2005). Human relations in organisations: Applications and Skill
building. Boston: McGraw — Hill Irwin.

Mackevicius, Jonas and Vladislav Tomasevic. (2010). Evaluation of Investment
Projects in Case of conflict between the Internal Rate Return and the Net
Present Value Method. Ekonomika Journal, 89(4):116-130.

Maddala, G.S. (1983): Limited-dependent and Qualitative Variables in Econometrics,
New York: Cambridge University Press.

Maddy, D. J., Niemann, K., Lindquist, J., & Bateman, K. (2002). Core competencies
for the cooperative extension system. Oregon State University Extension
Service.Retrieved November 22, 2014, from
https://www.msuextension.org/jobs/forms/Core_Competencies.pdf.

Makhdzir Mardan, A.H. Hamid, Z, Emby, A.R. Marasidi, and Mohd Mansor Ismail.
(1988). Some Aspects of Honey-Gathering from Colonies of A. dorsata in
Peninsular Malaysia. Paper presented at the 4™ International Conference on
Tropical Apiculture, November 1988, Cairo, Egypt.

Malaysian Industrial Development Authority. (2006). Malaysia — Incentives for
Investment. Retrieved March 25, 2015 from
http//www.miti.gov.my/cms/content

Malek, Mohammadi. (2005). Towards Universal agricultural extension paradigm. A
comparative study on agricultural extension systems in aim countries
(Australia, Iran, Malaysia).

149



Marabile, R. J. (1997). Everything you wanted to know about competency modeling.
Training and Development, 51(8):73-78.

Marica, Maja Drazic, Janja Filipi, Sasa Prdun, Dragan Bubalo, Marija Spehar, Denis
Cvitkovic, Dubravko Kuzic, Hermann Pechhacker & Nikola Kezic (2014)
Colony development of two Carniolan genotypes (Apis milifera Carnica) in
relation to environment. Journal of Agricultural Research,.53 (2):261-268.

Mardan, M. (2008). Connecting the Bee Dots. Penerbit Universiti Putra Malaysia.

Matavele, R; (2007). Situation analysis of Beekeeping in Mozambique. Maputo,
Mozambique.

Matthews, J., Megginson, D., and Surtees, M. (2004). Human resource development.
London: Kogan-Page.

Mbah, S. O. (2012). Profitability of Honey Production Enterprise in Umuahia
Agricultural Zone of Abia State, Nigeria. International Journal of Agriculture
and Rural Development, 15(3):1268-1274.

Mc Henry J. J. Hough. M. Toquam,J. L. Hason,M. A. and Ashworth, S. (1990). Project
Validity results: The relationship between predictor & Criterion domain.
Personnel Psychology, 43, 335-354.

Mehari, G. (2007). Impact of beekeeping on household income and food security: The
case of Atshi Wemberta and Kilte Awlailo Woredas of Eastern Tigray,
Ethiopia M. Sc (Doctoral dissertation, Thesis, Mekelle University).

Mengal, A. A., & Habib, S. (2016). Human Resource Development for An Effective
Agriculture Extension Tool: An Empirical Study Of Baluchistan Province.
International Journal of Agricultural Extension, 4(1), 71-77.

Merriam, S. B., (2009). Qualitative Case Study Research. USA: Jossey Bass, Wiley.

Mian, Z. (2009). Status Perlebahan di Malaysia. In Seminar Teknikal Jabatan
Pertanian Malaysia.

Mian, Z. (2018). Stingless Beekeeping Technology Workshop held at Institut Kajian
Dasar Pertanian dan Makanan (IKPDM), Universiti Putra Malaysia, UPM, on
29 March, 2018. National Apiary Centre, Department of Agriculture, Parit
Botak, 83200 Senggarang, Batu Pahat, Johor, Malaysia. To be included in
Beekeeping Industry in Malaysia.

Michael, F. O. (2008). Costs and returns in modern beekeeping for honey production
in Nigeria. Pakistan Journal of Social Sciences, 5(4):310-315.

Miandashti, N. Z., Mohammadi, I. M., Hoeseini, S. M. and Zamani, G. H. 2008. An
investigation of the effectiveness of research-extension joint human resource

150



development proggrammes in lIran's agriculture sector. Human Resource
Development International, 11(4): 435-444.

Ministry of Agriculture and Agro-Based Industry (2003). Paddy statistics of Malaysia.
Peninsular Malaysia: DOA

MOA. (2005). Investment Incentives for Agriculture and Agro-based Industries in
Malaysia. Putra Jaya, Malaysia.

Mohd Mansor Ismail. (2009).The impact of government incentives on beekeeping
project in Malaysia: A case of Apis mellifera. Proceedings of the 30th
Malaysian Society of Animal Production (MSAP), 2-5 June 2009, Kota
Kinabalu, Sabah.

Mohd Mansor Ismail, & Makhdzir Mardan. (2010). The production potential of
natural honey in eradicating poverty in Malaysia. Paper presented at the 10th
Asian Apicultural Association (AAA) Conference & Api Expo, 4-7 November
2010, BEXCO, Busan, Republic of Korea.

Mohamed Mohd. Salleh (2007) Status and perpectives on good agricultural practice
in Malaysia.

Momose, K., Yumoto, T., Nagamitsu, T., Kato, M., Nagamasu, H., Sakai, S., & Inoue,
T. (1998). Pollination biology in a lowland dipterocarp forest in Sarawak,
Malaysia. I. Characteristics of the plant-pollinator community in a lowland
dipterocarp forest. American Journal of Botany, 85(10): 1477-1501.

Morse, R. S., Brown, P. W., and Warning, J. E. (2006). Catalytic leadership:
Reconsidering the nature of extension’s leadership role. Journal of Extension,
44(2) http://www.joe/2006apirl/a9.shtml.

Moore, L. L., & Rudd, R. D. (2004). Leadership skills and competencies for extension
directors and administrators. Journal of Agricultural Education, 45(3), 22-33.

Moore, K. M. (2015). Confronting the challenge of Agricultural Education and
Training presented at the MEAS Symposium on: Strengthening Extension and
dvisory Services for Lasting Impacts Washington, D.C., 3-5 June 2015.

Morgeson, F. P., Reider, M. H., & Campion, M. A. (2005). Selecting individuals in
team settings: The importance of social skills, personality characteristics, and
teamwork knowledge. Personnel Psychology, 58(3):583-611.

Motolani, M. M. M. Hassan, S. Oluwatoyin, O. and Kasin, R. (2017). ToT and HRD
competencies and its relationship to extension agents’ performance among
cocoa smallholders. IOSR Journal of Agriculture and Veterinary Science
(I0SR-JAVS) 10(12):4-21.

151


http://www.joe/2006apirl/a9.shtml

Motowidlo, S. J. & Van Scotter, J. R. (1994). Evidence that task performance should
be distinguished from contextual performance. Journal of applied psychology,
79, 475-480.

Mulder, M. (2014). Conceptions of professional competence. Pages 107-137 in S.
Billett, C. Harteis, & H. Gruber (Eds.), International handbook of research in
professional and practice-based learning. Netherlands: Springer.

Murphy, K. R. & Cleveland, J. N. (1995). Understanding performance appraisal.
Thousand Oaks: Sage Publication.

Nash, M. (1983). Managing organisational Performance. San Francisco: Jossy-Bass,
Publisher.

Navarro, M. (2008). On the path to sustainable agricultural development: Enhancing
agent’s contribution. The International Journal of Environmental, Cultural,
Economic and Social Sustainability, 4(3):71-77.

Namdar, R., Rad, G. P., & Karamidehkordi, E. (2010). Professional competencies
needed by agricultural and extension program evaluation staff and managers
of Iranian Ministry of Agriculture. Journal of International Extension and
Education, 17(2):17-31.

Neely, A. Gregory, M. and Platts, K. (1995). Performance measurement system
design. A literature review and research agenda. International Journal of
operations and production management. 15(4), 80-116.

Nicholson, J. T., & Ffolliott, J. D. (1966). Investment evaluation criteria of Canadian
companies. The Business Quarterly, summer, 54-62.

Nimalathasan, B. (2009). Profitability of Listed Pharmaceutical Companies in
Bangladesh: An Inter & Intra Comparison of Ambee & IBN Sina Companies.
Universitatii Bucuresti. Analele. Seria Stiinte Economice si Administrative,
3:139.

Ninth Malaysian Plan 2006-2010. Report by Economic Planning Unit, Ministry of
Finance Malaysia, chapter 19. p. 398. Available from: [accessed May 2011].

Oakley, P., & Garforth, C. (1985). Guide to extension training (No. 11), FAO, Rome.

Okunade, E. O. (2007). Effectiveness of extension teaching methods in acquiring
knowledge, skill and attitude by women farmers in Osun State. European
Journal of Social Sciences, 4(2): 22-30.

Olawale, F., Olumuyiwa, O., & George, H., (2010). An investigation into the impact
of investment appraisal techniques on the profitability of small manufacturing
firms in the Nelson Mandela Bay metropolitan area, South Africa. Afr. J. Bus.
Manage, 4(7), 1274-1280.

152



Olukosi, J. O., & Erhabor, P. O. (1988). Introduction to farm management economics:
principles and applications. Agitab: Zaria.

Olukosi, J. O., & Ogungbile, A. O. (1989). Introduction to agricultural production
economics: principles and applications. Zaria Nigeria: Agitab publishers
limited.

Onyekuru, N.A (2004). “Economic Analysis of Honey Production in Nsukka, L.G.A.
of Enugu State. Unpublished B.Sc. degree thesis (2004). Department of
Agricultural Economics, University of Nigeria, Nsukka.

Osawa N, Tsubaki Y. (2003). Seasonal variation and community structure of tropical
bees in a lowland tropical forest of peninsular Malaysia: the impact of general
flowering. Springer.-Verlag. 2003, 315-324.

Othman, N. (2006). Malaysia’s experience in training of farmers on good agricultural
practice. Paper presented at the FAO/ASMA/FAMA. Regional workshop on
marketing training in the agricultural supply chain. Kuala Lumpur: Malaysia.

Pannell, D. J. (1997). Sensitivity analysis of normative economic models: theoretical
framework and practical strategies. Agricultural economics, 16(2), 139-152

Parry, S. B. (1998). Just what is competency? Training, 35(6), 58-64.

Paxson, C. M., Howell, R. E., Michael, J. A., & Wong, S. K. (1993). Leadership
development in extension. Journal of Extension, 31(1).

Peel, M. J., & Bridge, J. (1988). How planning and capital budgeting improve SME
performance. Long Range Plann. 31(6), 848-856.

Pires, N.V.C.R.; Venturieri, G.C.; Contrera, F.A.L. (2009). Elaboracdo de uma dieta
artificial protéica para Melipona fasciculata. Belém: Embrapa Amazobnia
Oriental 23p. (Documentos, 363).

Plan, T. M. (2011). Plan 2011-2015. Malaysia: Economic Planning Unit, Malaysia.

Podsakoff, M. P., Ahearne, M. and Mackenzie, B. S. (1997). Orgasational citizenship
behaviour and the quality and quantity of work group performance. Journal of
Applied Psychology, 82(2), 262-270.

Poropat, A. E. (2002). New Models of Work Performance and Their Implications for
Employment Relations. In Proceedings of the Tenth Annual Conference of the
International Employment Relations Association. Sydney: International
Employment Relations Association.

Porter, L. W., & Lawler, E. E. (1968). Managerial attitudes and performance.
Homewood, Illinois: Irwin.

153



Portugal-Araujo, V. Colmeias para “abelhas sem ferrao”MELIPONINL” (1955).
Boletim de Instituto de Angola, 7:9-50,

Powers, J. B. and P. McDougall (2005). "Policy orientation effects on performance
with licensing to start-ups and small companies." Research policy 34(7): 1028-
1042.

Pretty J (2003) Social capital and the collective management of resources. Science
302: 1912-1914.

Pretty J, Ward H (2001) Social capital and the environment. World Dev 29: 209-227.

Putnam RD (2001) Bowling alone: The collapse and revival of American community.
New York: Simon and Schuster. 541

Qamar, M. K. (2005). Modernizing national agricultural extension systems: a practical
guide for policy-makers of developing countries.

Rabelo, N., Venturieri, GC, & Contrera, FAL (2009). Elaboration of an artificial
protein diet for Melipona fasciculata. Embrapa Amazonia Oriental-
Documentos (INFOTECA-E).

Rader, R., Howlett, B. G., Cunningham, S. A., Westcott, D. A., Newstrom - Lloyd,
L. E., Walker, M. K., ... & Edwards, W. (2009). Alternative pollinator taxa are
equally efficient but not as effective as the honeybee in a mass flowering
crop. Journal of Applied Ecology, 46(5):1080-1087.

Radhakrishna, R., Edgar, P. and Baggett, C. (1994). Time management and
performance. Journal of Extension 29 no 2. www.joe.org/joe/1994. (Accessed
January 11, 2005).

Rahim, M. Sail. (1995) Extension for Industrialising Malaysia. Trends, priorities and
emerging issues. Paper presented at Dewan Persidangan, center for extension
and continuing education, University Putra Malaysia.

Rahim, M. Sail. (2005). Toward an effective extension delivery system for rubber
smallholders in Malaysia. Paper presented at the international Rubber research
and development board ToT workshop on smallholders. Kuala Lumpur:
Malaysia.

Rahim, Md. Sail, Azahari Ismail, and Azizan Asmuni. (2004). Forging ahead:
Extension education and services for industrialised Malaysia: Paper presented
at the national seminar on extension education and services organised by the
institute for community and peace studies (PEKA), UPM and National Civics
Bureau, prime ministers department, 12 — 13 December.

Rahim M. Sail. (2010). Human Resources Development and Transfer of Technologies
and Their Relationship to Extension Agents’ Job Performance. Akademika 79
(Mei-Ogos) 2010: 127 — 137

154



Rahman, Z. A. (2012). Agricultural research and development in Malaysia. J.
ISSAAS, 18(2): 22-33.

Ramawickrama, J., Opatha, H. H. D. N. P., & PushpaKumari, M. D. (2017). Quality
of Work Life, Job Satisfaction, and the Facets of the Relationship between the
Two Constructs. International Business Research, 10(4), 167.

Ratkovi¢-Njegovan, B., & Kosti¢, B. (2014). Impact of organizational socialization
towards employees' social adaptation. Journal of Engineering Management
and Competitiveness (JEMC), 4(1), 34-40.

Resnick, J. A., Mann, J. M. (2014). A Snapshot of Meliponiculture in Malaysia: An

Industry in Infancy. http://www.journals-
ofscience.com/uploads/6/8/9/3/6893524 / meliponiculture_in_malaysiafinal-
2.pdf

Rezaie, A., A. Alambeigi and A. Rezvanfar, (2008). Analysis of the job performance
of the agricultural extension experts of yazd province, Iranian Research.
Journal of Agricultural and Biological Science, 4:78-85.

Riggo, R.E. and S.J. Taylor, (2000). Personality and communication skills as
predictors of hospice nurse performance, Journal of Business Psychology,
15:351-359.

Rivera, W. M. 1995. Human resource development in the agriculture
sector. International Journal of Lifelong Learning, 14(1): 65-73.

Rivera, W. and Alex, G. (2004). The continuing role of government in pluralistic
extension systems. Journal of International Agricultural and Extension
Education 11: 41-52.

Rivera, W. M., & Qamar, M. K. (2003). Agricultural extension, rural development
and the food security challenge. Rome: Food and Agriculture Organization of
the United Nations.

Robertson, A. W., Kelly, D., Ladley, J. J., & Sparrow, A. D. (1999). Effects of
Pollinator Loss on Endemic New Zealand Mistletoes (Loranthaceae).
Conservation Biology, 13(3): 499-508.

Rogers, E. M. (1995) Diffusion of innovation. New York: Free Press.

Rodgers, M. S., Hillaker, B. D., Haas, B. E., & Peters, C. (2012). Taxonomy for
assessing evaluation competencies in extension. Journal of Extension,
50(4):4FEA2.

Roling, N. (1988). Extension science: Information systems in agricultural
development. CUP Archive.

Ross, S. A. (2000). Principios de administracao financeira, Atlas. Sao Paulo.

155



Rossi, P. H., Lipsey, M. W., & Freeman, H. W. (2003). Evaluation: A systematic
approach.

Roubik, D. W. (2006). Stingless bee nesting biology. Apidologie, 37:124-143.
Roubik, D. W. (2016). Stingless bee nesting biology. Apidologie, 37, 124-143.

Roubik, D., Sakai, S., & Karim, A. A. H. (2005). Pollination ecology and the rain
forest: Sarawak Studies (\Vol. 174). Springer Science & Business Media.

Sail, R. M., Kobat, R. B. S. R. S,, Ibrahim, A. G., & Muhammad, A. F. (1990). From
smallholder's practices, constraints and needs to appropriate technology
generation, development and adoption: the case of rubber smallholdings in
Peninsular Malaysia.

Samejima, H., Marzuki, M., Nagamitsu, T., & Nakashizuka, T. (2004). The Effects of
Human Disturbance on a Stingless Bee Community in a Tropical Rainforest.
Biological Conservation, 120(4):577-587.

Samuel, G., (2000). A study on the impact of integrated rural development programme
(IRDP) in Medak district Pradesh. Ph.D. Thesis. Ranga. 366pp

Sandmann, L. R. and Vandenberg, L. (1995). A framework for 215 Century
leadership.  Journal  of  Extension.  33(6), Retrieved  from
http://www.joe.org/joe/1995 december/al.html.

Sankhayan. 1988. Introduction to the economics of agricultural production. Prentice
Hall of India, Pvt. Ltd. New Delhi. Pp. 135

Satyasai, K.J.S. (2009). Application of Modified Internal Rate of Return Method for
watershed Evaluation. Agricultural Economic Research Review, 22:401-406.

Schoenberg, R. (2006). Measuring the performance of corporate acquisitions. An
empirical comparison of alternative matrix. British Journal of management,
17, 361-370.

Sekaran, U., & Bougie, R. (2016). Research Methods fir Business: A Skill Building
Approach: John Wiley & Sons.

Seyednezhadfahim, S. R., Eghdami, E., Yosefnezhad, S., & Maleki, M. (2013).
Investigating the Procedure of Financial Factors in  Successful
Companies. Research Journal of Recent Sciences, 2(3):44-48.

Sgroi, F., M. Fodera, A.M. Di Trapani, S.Tudisca and R. Testa, (2015). Cost-benefit
analysis: A comparison between conventional and organic olive growing in
the  Mediterranean  Area. Ecol. Eng., 82: 542-546. DOI:
10.1016/j.ecoleng.2015.05.043

156


http://www.joe.org/joe/1995%20december/al.html

Shah, J. A., Asmuni, A., & Ismail, A. (2013). Roles of extension agents towards
agricultural practice in Malaysia. International Journal on Advanced Science,
Engineering and Information Technology, 3(1):59-63.

Sheard, A. G., & Kakabadse, A. P. (2004). A process perspective on leadership and
team development. Journal of Management Development, 23(1):7-106.

Silvera, T. (1999). Competency based pay: Coventry Healthcare’s story.
In Conference Proceedings of the Sixth International Conference and
Exposition on Using Competency Based Tools and Applications to Drive
Organizational Performance. Lexington, Maine: Linkage, Inc.

Slovin, E. (1960). Slovin's formula for sampling technique. Retrieved on February,
13,

Sofian Mohd Salleh and Mohd Khairuddin Md Tahir. (2008). Agricultural extension
and sustainable agricultural development in Malaysia. Paper presented at
international on Agricultural Extension (AGREX08), Kuala Lumpur, 16-19
June.

Somerville, D. (2005). FAT BEES SKINNY BEES-a manual on honey bee nutrition
for beekeepers. NSW Department of Primary Industries. RIRDC Publication
No 05/054.

Sonnentag, S., & Frese, M. (2002). Performance concepts and performance theory.
Psychological Management of Individual Performance, 23(1):3-25.

Sonnentag, S., Volmer, J., & Spychala, A. (2008). Job performance. The Sage
handbook of organizational behaviour, 1:427-447.

Souza, B. A., Roubik, D. W., Barth, O. M., Heard, T. A., Enriquez, E., Carvalho, C.,
... & Almeida-Muradian, L. (2006). Composition of stingless bee honey:
setting quality standards. Interciencia, 31(12): 867-875.

Spencer, L. M. and Spencer, S.M. (1993). Competence at work: models for superior
performance. New York: John Wiley and Sons Publishers.

Strano, A., Stillitano, T., De Luca, A. I., Falcone, G., & Gulisano, G. (2015).
Profitability analysis of small-scale beekeeping firms by using life cycle
costing (LCC) methodology. Am. J. Agric. Biol. Sci, 10(3), 116-127.

Sulaiman, S. A. (2014). Madu Lebah Penawar Penyakit Sepanjang Zaman. Siri
Syarahan Umum Perlantikan Professor, Universiti Sains Malaysia.

Sutton, R. L., and Staw, B. M. (1995). “What theory is not,” Administrative Science
Quiarterly, 40:371-84.

Suvedi, M., & McNamara, P. (2012). Strengthening the pluralistic agricultural
extension system in Nepal. Lansing: MSU/MEAS/USAID. Retrieved October

157



15, 2014, fromhttps://docs.google.com/viewer?a=v&pid=sites&srcid
=bWVhcylleHRIbnNpb24ub3JnfHB1YmxpY3xneDo3ZmQ3Mjc3ZmM40T
NjOTCc5.

Swanson, B. E., & Samy, M. M. (2002). Developing an extension partnership among
public, private, and non-governmental organizations. Journal of International
Agricultural and Extension Education, 9(1):5-10.

Tarquin, A. J., & Blank, L. T. (1976). Engineering economy. McGraw-Hill Book
Company.

Terry, B. D and Israel, G. D. (2004). Agent performance and customer satisfaction.
Journal of Extension, 42(6).Retrieved Nov 12 2005 from
www.joe.org/joe/2004/Dec/a 4.shtml.

Terziovski, M., & Dean, A. (1998). Best predictors of quality performance in
Australian service organisations. Managing Service Quality: An International
Journal, 8(5), 359-366.

Texas A&M University system (2015). Texas A&M AgriLife Extension Service
County. Extension Agent Performance Appraisal Instrument. Texas
Cooperative Extension Program. (On-line): http:// countyprograms.tamu.edu/
cpoadmin/ Agent PASE. valuation Documents.pdf.

Thach, L.N., M. Ismail, U. Jegak and K. Idris, (2008). Individual factors as predictors
of extension agents’ performance in Mekong delta, Vietnam. Journal of
Human Resource and Adult Learning, 3: 93-102.

Thapa, R. (2001). The Himalayan giant honeybee and its role in ecotourism
development in Nepal. Bee World, 82(3):139-141.

Tiraieyarie, N. (2009). The importance of cultural competency for agricultural
extension worker in Malaysia. The Journal of International Social Research,
2(8):411-421.

Tiraieyarie, Neda, Khairuddin Idris, Azimi Hamzah, and Jegak Uli (2010). Teaching
Method Competencies Used by Extensionists in Transferring the Good
Agricultural Practices to Malaysian Farmers. Australian Journal of Basic and
Applied Sciences, 4(10): 5379-5387.

Tiraieyarie, N, Hamzah, A, & Abu Samah, B. (2014). Extension Agents and
Sustainable Cocoa Farming: A Case Study of Extension Agents in Sabah State,
Malaysia. Canadian Center of Science and Education, Modern Applied
Science, 8: 6.

Tiraieyarie, N., & Uli, J. (2011). Sustainable agriculture in Malaysia: Implication for
extension workers. Journal of American Science, 7(8):179-182.

158


http://www.joe.org/joe/2004/Dec/a%204.shtml

Tucak, Z, Perispic, M, Beslo, D, Tucak, I. (2004). Influence of the beehive type on the
quality of honey. Collegium Antropologia, 28:463-467.

Tulsian, M. (2014). "Profitability Analysis (A comparative study of SAIL & TATA
Steel).” IOSR Journal of Economics and Finance (IOSRJEF) e-ISSN 3(2): 19-
22.

United Nations. (2002). National Study: Malaysia. Organic Agriculture and Rural
Poverty Alleviation: Potential and Best Practises, 98-118.

United Nations (2016). Export, Import, and Balance of Trade of Natural Honey, 2000-
2015. CODE INDUSTRY 0409. Comtrade data of the United Nations, 2016.

Uriinlerinin, A., Onemi, T., & Hegazi, A. G. (2012). Medical Importance of Bee
Products. Bee Science, 12(4): 136-146.

van den Ban, A.W., & Hawkins, H. S.(1996). Agricultural Extension. Second Edition.
Cambridge, USA: Blackwell Science.

Van Den Ban, A. W., & Hawkins, H. S. (1988). Agricultural Extension Longman
Scientific and Technical John Wiley and Sons. Inc. New York.

Vaziritabar, S. and S. M. Esmaeilzade (2016). "Profitability and socio-economic
analysis of beekeeping and honey production in Karaj state, Iranian Journal
of Entomology and Zoology Studies, 4(4): 1341-1350.

Venturieri, G. (2004). Meliponicultura I rational creation box. Embrapa Eastern
Amazon-Technical Communication (INFOTECA-E), 123(2004) 1-3

Venturieri, G. C., Raiol, V. D. F. O., & Pereira, C. A. B. (2003). Avaliacdo da
introducdo da criacdo racional de Melipona fasciculata (Apidae: Meliponina),
entre os agricultores familiares de Braganca-PA, Brasil. Biota
Neotropica, 3(2), 1-7.

Venturieri, G.C. (2008). Criacdo de abelhas indigenas sem ferrdo.

Venturieri, GC, Oliveira, PS, Vasconcelos, MD, & Mattietto, RDA
(2007). Characterization, harvesting, conservation and packaging of honeys
of stingless indigenous bees. Embrapa Eastern Amazon.

Venturieri, GC, Venturieri, GR, Pires, NVCR, & Contrera, FAL (2010). Use of
Melipona (Apidae, Meliponini) in the pollination of solanaceous plants under
greenhouse conditions. IX Meeting on Bees: Genetics and Evolutionary
Biology of Bees, 220-224.

Virginia Tech. performance management programme (2000): Performance

dimensions and Indicators — guidelines.
http://128.173.52/downloads/performance_ training/performance
Dimensions.

159


http://128.173.0.52/downloads/performance_

Viswesvaran, C., & Ones, D. S. (2000). Perspectives on models of job
performance. International Journal of Selection and Assessment, 8(4): 216-
226.

Viswesvaran, C. (2001). Assessment of individual job performance: A review of the
past century and a look ahead. Handbook of industrial, work and
organizational psychology, 1, 110-126.

Viswesvaran, C. Ones, D. and Schmidt, F. (2002) The moderating influence of job
performance of dimensions on convergence of supervisory and peer ratings of
job performance: Confounding Construct-level convergence and rating
difficulty. Journal of applied psychology. 87(2), 345-354.

Vit, P., Medina, M., & Eunice Enriquez, M. (2004). Quality standards for medicinal
uses of Meliponinae honey in Guatemala, Mexico and Venezuela. Bee
World, 85(1):2-5.

Vroom, V. H. (1964). Work and Motivation. New York: Wiley
Vroom, V. H. (1995). Work and Motivation. San Francisco: Jessey-Bass Publications.

Wagenaar, R. (2014). Competences and learning outcomes: a panacea for
understanding the (new) role of Higher Education? Tuning Journal for Higher
Education, 1(2), 279-302

Wambua, B. M., Musimba, N. K. R., & Muli, E. (2016). Assessment of performance
indices of frame hive beekeeping and the traditional technology in Kenya a
Case study of Kitui County. International Journal of Education and Research,
4(5), 227-238.

Welbourne, T. A,, Johnson, D. E., and Erez, A. (1998). The role-based performance
Scale: Validity Analysis of a theory based measure. Academy of management
Journal, 41, 540-555.

Wielinga, E. (2000). ‘Rural extension in vital networks, changing roles of extension
in Dutch agriculture. Journal of International Agricultural and Extension
Education, 7(1):23-36.

Williams R. (1998). Performance management: Perspective on employee
performance. London: International Thomson Publishing Company.

Wilson D. S, O'Brien D. T, Sesma A (2009) Human prosociality from an evolutionary
perspective: Variation and correlations at a city-wide scale. Evol Hum Behav
30: 190-200.

Wimmer, D. R. & Dominick, J. R (2000). Mass Media Research  an Introduction
USA: Thomson Wadsworth.

160



WK Kellogg Foundation (2005). Catalysing the development of honey industry in
Swaziland.

Wong, L. C. (2007). Development of Malaysia’s agricultural sector: Agriculture as an
engine of growth. InISEAS ‘Conference on the Malaysian Economy:
Development and Challenges, 25:26.

Woodruffe, C. (1991). Competent by any other name. Personnel Management,
23(9):30-33.

Woodruffe, C. (1993). What is meant by a competency? Leadership and Organization
Development Journal, 14(1): 29-36.

Workneh, A., R. Puskur, and R. S. Karippai (2008). Adoption of improved box hive
in At Sbi Wemberta district of Eastern Zone, Tigray Region: (Improving
Productivity and Market Success) of Ethiopian farmers Project Working Paper
10. ILRI (International Livestock Research Institute), Nairobi, Kenya. 30 pp.

World Bank (2006), ‘Enhancing agricultural innovation: how to go beyond the
strengthening of research systems’, ARD, World Bank, Washington, DC.

Zwane, E. M. (2014). The role of extension as a profession is critical in delivering
excellent services: An experience from Limpopo, South Africa. Journal of
Agricultural Science, 6(11):1-7.

161





