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GENERAL ABSTRACT

African countries have potential for adding market value to their unique origin products
similar to how the European Union create additional monetary value from agricultural origin
products protected with Geographical Indications (Gl). Registering origin products with Gl
creates an opportunity to foster economic growth and build livelihoods of rural communities

while stewarding the natural environment.

Producers of Kenyan honey can gain additional benefits from their unique products, however,
the prospects for protecting the honey with GI have not been explored. Information on quality
and origin attributes which can facilitate Gl labelling of Kenyan honey have not been
documented. Therefore, the objectives of this study were to (1) assess the suitability of honey
from West Pokot, Baringo and Kitui Counties for Gl labelling; (2) determine the
physicochemical and melissopalynological parameters of honey from West Pokot, Baringo
and Kitui Counties; (3) determine the diversity and frequency of visitors of Acacia brevispica
and extent of pollination by honey bees in Kitui County; (4) determine factors influencing
collective action among producers of honey from West Pokot, Baringo and Kitui Counties;
and (5) evaluate existing value addition initiatives enhancing recognition of territorial traits of

honey from West Pokot, Baringo and Kitui Counties.

This study was carried out in West Pokot, Baringo and Kitui Counties, Kenya. Methods used
in data collection included; literature review, interviews with various actors in the honey sub-
sector and representatives from other organizations supporting honey production, household

surveys, field observations and honey analysis.

Results showed that West Pokot, Baringo and Kitui honey have potential for protection with

Gl mainly based on their specificity and quality traits which are closely linked to the natural
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environment (floral sources) in the area of production and producer know-how. Eighteen out
of 21 honey samples analysed in this study had all parameter values within the limits set in
the East African Standards for honey, Codex Alimentarius Standards for honey and the
European Union directive for honey. Pollen analysis showed a total of 29 pollen types in the
honey samples analysed and Acacia spp. was the predominant pollen type in 4 of the 21

honey samples.

Findings of this study also showed that honey bees were the most frequent flower visitors and
pollinator of 4. brevispica. Acacia pollen was the predominant pollen type in all the honey
samples collected within the study area where bees visiting 4. brevispica were observed. This
showed a link between pollination of A. brevispica and honey production. Honey bees
provide pollination services to A. brevispica for the return of pollen and nectar for the

production of honey.

Factors determining collective action, include experience in beekeeping, distance from farms
to the honey processing centre, education level, number of hives owned, use of modern hives,
Gl awareness (awareness of link between product quality and production region), production
of honey with origin linked attributes and access to information on production and value
addition of honey. Results showed that initiatives undertaken by actors within and outside the
honey sub-sector play a great role in enhancing recognition of territorial or local traits of the
Kenyan honey, which are important aspects in Gl registration of products. However,
prospects for protecting Kenyan honey with Gl are hampered by inadequate support by

institutional and legal framework.

Findings of this study will inform development and operationalization of infrastructure,
programs, policies and other institutional frameworks which are essential in enhancing

capacity of honey producers for protection of origin products with Gl. Further, results are
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useful to Counties seeking to ensure economic growth from local natural resources while

enhancing their protection.

Key Words: Geographical Indications, Origin products, Honey, Melissopalynological
analysis, Physicochemical analysis, Collective action, Pollination

service, Value addition initiatives, West Pokot, Baringo and Kitui Counties
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CHAPTER 1 : GENERAL INTRODUCTION

1.1 Background information

1.1.1 Honey production — importance and challenges

Globally, honey production plays an important role in enhancing economic growth, food
security, biodiversity conservation and community livelihoods. This is because it serves as a
foreign exchange earner for many countries (Buba et al., 2013) and a source of employment
as well as income generation (Shenkute et al., 2012; Getachew et al., 2014). Honey
production also plays major role in improving biodiversity and increasing crop productivity
through pollination (Martins, 2014). Honey bees gather nectar and pollen to produce honey
and in the process they pollinate crops and natural vegetation (VanEngelsdorp & Meixner,

2010), thereby enhancing food production and plant regeneration.

In Kenya, the honey sub-sector contributes to the country’s agricultural gross domestic
product, income generation, employment creation, nutritional benefits and improved
livelihoods especially in the rural areas (GoK, 2013). However, the sub-sector has
unexploited potential for creating additional monetary value from unique honey (KIPI, 2009;
GoK, 2013). Adding this value to Kenyan honey is challenged by environmental degradation,
minimal vertical integration between honey producers and other value chain actors,
concentration of honey production in arid and semi-arid areas, inadequate regulatory
frameworks, varying honey quality, inconsistent supply, fragmented markets and limited

infrastructure, finances and technical support (Muli et al., 2007; GoK, 2013).

Challenges in the honey sub-sector have resulted in opportunistic behaviour (e.g. honey
adulteration, side selling and free riding among the value chain actors), leading to low
product quality, damaged reputation, informal markets, thus, low product prices. Presence of

1



unscrupulous traders in the honey market can adversely affect product demand and benefits
which are meant for producers (Nyaga, 2004). A study conducted in Kenya reported that
consumers are keen on honey characteristics when purchasing the commodity and are willing
to pay a higher price for quality attributes which they trust (Juma, 2017). Challenges in the
honey sub-sector are therefore likely to influence product recognition as well as its market

value.

Some initiatives have been put in place to address challenges in Kenya’s honey sub-sector.
They include introduction of more suitable equipment (e.g. improved bee hives and honey
refineries) to modernize operations in order to improve quality and increase quantity of
honey; expansion of beekeeping in other agricultural potential areas; honey quality assurance;
and provision of honey marketing facilities (JAICAF, 2009; Carroll & Kinsella, 2013).
Despite these efforts, the potential to create market value to unique Kenyan origin honey (i.e.
honey with specific quality characteristics which are attributed to their geographical origin)
remains untapped. Therefore, there is need for innovative strategies and initiatives that can
enhance expansion of economic opportunities for origin honey while conserving the natural

environment.

1.1.2 Geographical Indications — what and why

Geographical Indications (Gl), a form of intellectual property right can contribute greatly in
adding value to Kenya’s honey sub-sector, through acknowledgment and promotion of origin
honey produced in different regions within the country. According to the Trade-Related
aspects of Intellectual Property Rights (TRIPS) definition (Article 22), Gl identify products
originating from a territory, or a region where a given quality, reputation or other
characteristics of the product are exclusively or essentially attributable to its geographical

origin. According to Mancini (2013), Gl is a branding tool that is collective in nature as it

2



gives “private rights” to a group of producers in a given production region (Vandecandelaere
et al, 2010). Protection of origin products with Gl is dependent on some conditions which
should be met by producers of the product, the product itself and the external environment

(Giovannucci et al., 2009; Bramley & Biénabe, 2013).

Geographical Indications enhance flow of information between consumers and producers
thereby addressing market failures (Belletti, 2000; Bramley et al., 2003; Chever et al., 2012).
This can lead to higher value-added products and empowering of smallholders and small and
medium enterprises (SMESs) to cope with market competition (Egelyng et al., 2017). Gl also
enhance access to better markets and product premium prices (Barjolle & Sylvander, 2002;
Vandecandelaere et al., 2010; Blakeney et al., 2012; Chever et al., 2012), since it protects
producers from exploitation while products are protected from imitation and fraud
(Vandecandelaere et al., 2010; Bramley & Biénabe, 2013). Premium prices can create
incentives for producers to protect biodiversity e.g. bee flora for sustainable production and
consistent product quality (Larson Guerra, 2004; Marie-Vivien et al., 2014; WIPO, 2014).
Thus, Gl is an instrument which can enhance economic growth, biodiversity conservation and
food security, thus addressing several aspects of sustainable development (lzac et al., 2009;

Marie-Vivien et al., 2014).

Use of Gl to differentiate and market origin products has increased significantly in the global
market (Augustin-Jean et al., 2012; Blakeney et al., 2012; Egelyng et al., 2017). In the
European Union (EU), a GI branding strategy was initially used for protection and promotion
of wines and spirits in the market (Chever et al., 2012). However, the establishment of a
harmonized regulatory system in 1992 (Allaire, 2012; Egelyng et al., 2017) led to the

expansion of Gl to include agricultural food products. This resulted in an increase in the



number of registered origin products from within EU as well as from Asia and South

America. Among the food products protected with Gl are several origin honeys from EU.

In 2012, the European Commission (EC) and the African Regional Intellectual Property
Organization (ARIPO) signed an agreement to improve legal protection of origin products in
Africa (ARIPO & EU, 2012). Since then, African countries have been seeking to protect their
origin products with GI. However, African products are underrepresented among the world’s
Gl products. This is despite the fact that most African countries have the regulatory
framework for protecting their origin products (Bramley & Biénabe, 2013; Egelyng et al.,
2017). In 2013, three African products were registered with GI by the African Organization
of Intellectual Property (OAPI). They included Ziama-Macenta coffee from Guinea, Oku
White honey and Penja pepper from Cameroon (Chabrol, et al., 2017). Several other African
products have been proposed to have potential for Gl protection and among them are
Zanzibar cloves from Tanzania, Kenyan tea, cocoa from Ghana and Madagascan vanilla
(Blakeney et al., 2012). Some African countries are developing Gl regulatory frameworks
(Egelyng et al., 2017), which will increase the opportunity for Africa to tap benefits derived

from protection of origin products.

Kenya is among African countries with an interest in protecting its origin products. Although
Gl is a relatively new concept in Kenya, initiatives have been carried out in the country to
recognize and create awareness on the benefits of Gl registration of certain origin products
(KIPI, 2009). A project carried out by the Kenya Industrial Property Institute (KIPI) in
collaboration with the Swiss government identified a number of so-called pilot GI products
from agricultural, agroforestry and forested areas (KIPI, 2009). These products included tea,
coffee, honey, wines, horticultural crops, wild silk, soapstone, and handicrafts. The country

however lacks a fully operational Gl regulatory framework (Blakeney et al., 2012; Egelyng et



al., 2017) and this has hindered protection of these potential GI products. KIPI developed a
draft GI Bill in 2007 which is still awaiting enactment. The Kenya Trade Marks Act (CAP
506) however, allows for protection of origin products using collective and certification

marks.

Globally, there is increased demand of origin linked products (quality products whose
attributes are linked to geographical origin) (Vandecandelaere et al., 2010). Therefore,
producers of origin products in Kenya can catch up with global trends and exploit the
opportunity by registering their products with GIl. Protecting Kenyan origin products is
anticipated to bring positive social, economic and environmental changes to the country

(KIPI, 2009).

1.2 Problem statement

According to reports by KIPI (2009) and Blakeney et al. (2012), Gl can be used as a strategy
to add market value to origin honey in Kenya. The aforementioned Swiss-Kenyan project
(KIPI, 2009) on pilot Gl products identified honey from six arid and semi-arid areas of Kenya
among other products. They included Kitui, Yatta, Turkana, Mwingi, West Pokot and
Baringo honey (KIPI, 2009; Blakeney et al., 2012). This clearly indicates that there is an
opportunity for Kenya to add value to the honey through Gl labelling. These honeys were
selected based on their socio-economic importance, comparative advantage in the market and
producer associations involved in their production (KIPI, 2009). However, information on the
potential for protecting the identified honey with GI based on other conditioning factors is

scarse.

Physicochemical properties such as sugar content, moisture content, water insoluble content,

electrical conductivity, free acid, diastase activity and hydroxymethylfurfural of honey sold



in Kenyan urban retail market (Ng“ang“a et al., 2013) and those processed through traditional
methods (Muli et al., 2007) have been assessed. However, there is inadequate knowledge on
physicochemical properties and floral sources of origin honey derived directly from
producers of a particular region. Also quality traits which can differentiate honey from
different regions based on the link between product quality attributes and its area of

production has not been explored.

Acacia woodlands in arid and semi-arid areas have been under pressure, due to human
activities for income generation. Therefore, local communities in some areas where Acacia
woodlands dominate have been supported in undertaking sustainable farming practices such
as beekeeping for income generation (Gichora, 2003; ICIPE, 2009). Acacia plants rely on
insects for pollination and bees among other insects, have been documented as flower visitors
of most Acacia spp. (Stone et al., 2003). However, there is no documented information on
the relationship between pollination of Acacia woodlands by honey bees and honey

production for sustained livelihood and environmental conservation.

The market potential for Kenyan honey has not been fully exploited. This is associated with
inadequate volumes and value addition of the commodity which influence its quality (Muli et
al., 2007; Berem, 2015; Egelyng et al., 2017). Actors in the honey sub-sector have supported
collective action (proxy for producer membership in groups) through establishment of honey
groups. However, participation of honey producers in groups is still low (GoK, 2013),

leaving producers to market honey individually. This is a hindrance to Gl labelling of honey.

Factors (i.e. farm characteristics, household characteristics and producer characteristics
including GI awareness and production of honey with origin linked attributes) influencing

membership of producers in West Pokot, Baringo and Kitui to honey groups have not been



documented. Also, other value addition initiatives undertaken by various actors/organizations

to enhance recognition of territorial traits of Kenyan honey have not been documented.

1.3 Objectives of the study

1.3.1 Overall objective

To analyse the quality and origin attributes of Kenyan honey for Geographical Indication

(GI) labelling

1.3.2 Specific objectives

1. To assess the suitability of honey from West Pokot, Baringo and Kitui Counties for Gl
labelling

2. Determine the physicochemical and melissopalynological parameters of honey from West
Pokot, Baringo and Kitui Counties

3. To determine the diversity and frequency of visitors of Acacia brevispica and extent of
pollination by honey bees in Kitui County!

4. To determine factors influencing collective action among producers of honey from West
Pokot, Baringo and Kitui Counties

5. To evaluate existing value addition initiatives enhancing recognition of territorial traits of

honey from West Pokot, Baringo and Kitui Counties

1.4 Hypothesis and research questions

The following hypothesis was tested under Objective 4

LDue to inadequacy of financial resources this objectives was only carried out in Kitui County, however Kitui
County may not be representative of the other two study areas
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1. Gl awareness (awareness on the link between product quality and production region) and
production of honey with origin linked attributes positively influence collective action in

West Pokot, Baringo and Kitui Counties

The study answered the following research questions

1. What is the suitability of honey from West Pokot, Baringo and Kitui Counties for Gl
labelling?

2. What are the physicochemical and melissopalynological parameters of honey from West
Pokot, Baringo and Kitui Counties?

3. What is the diversity and frequency of visitors of Acacia brevispica and extent of
pollination by honey bees in Kitui County?

4. What are the value addition initiatives enhancing recognition of territorial traits of honey

from West Pokot, Baringo and Kitui Counties?

1.5 Justification of the study

This study is timely as the County governments in the study areas seek to develop and
implement strategies to add value to honey and improve the honey sub-sector as part of the
agriculture’s role in enhancing the economic growth in the Counties. Assessment of potential
of protecting Kenyan honey with Gl is a step towards value addition of the products for
increased income generation, creation of employment and sustainable livelihoods. Therefore,
findings of this study will contribute towards agriculture and rural development as stipulated

in County Integrated Development Plans.

Results of this study will create awareness on origin honey and their attributes which can
enhance product access to market as well as additional value. Information gathered from this

study will be useful in informing development and enactment of Gl regulatory framework,
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beekeeping policy, honey policy, honey monitoring plan and other relevant institutions.
These policies and laws can address hindrances in Gl labelling of origin honey. The study
will also contribute to scientific literature on existing potential Gl products in Kenya and

Africa as well as the criteria for selecting potential GI products.

Marketing of Kenyan honey is challenged by lack of information on the product quality.
Characterizing honey based on physicochemical properties e.g. moisture content, electrical
conductivity, free acidity, diastase activity and hydroxymethylfurfural and
melissopalynological parameters e.g. botanical origin based on pollen type will provide
information on the quality and content of honey produced in a particular origin and the link to
geographical origin. This can be used in differentiating honey produced in different regions.
This information will be useful in enhancing access, expansion and diversification of market
which contribute to diversification of market. Results will also inform enforcement of

existing honey quality standards.

Assessing the extent of pollination of Acacia woodlands and honey production by honey bees
will provide some information on the link between pollination service and honey production
which can enhance livelihoods and biodiversity conservation. Producers of an origin product
are the custodians of the production environment and hence their actions can positively or
negatively influence existence and market of a product. Results will therefore provide useful
information which can be used by honey producers in adding market value to their products
through indicating important plants in the labels and this will enhance their conservation for
sustainable production. The study will also inform government’s plan of promoting honey
production activities in areas adjacent to conservation areas as well as encourage honey
production in participatory forest management as stipulated in the National Beekeeping

Policy in Kenya.



Gl is collective in nature thus determining the factors influencing collective action among
producers of honey will inform interventions undertaken by actors involved in facilitating
development and strengthening of producer cooperation. This will enhance collective efforts
in definition of origin products, promoting origin-based product reputation, marketing and

conservation of natural resources which are essential in labelling GI product.

Evaluating existing value addition initiatives in the honey sector and their contribution in
enhancing recognition of territorial or local traits will inform development programs in the
honey sub-sector. Areas of coordination between actors working to improve the honey sector
will be identified. Results of this study will also inform policy makers and relevant actors in
the honey sub-sector on institutional and capacity building gaps which can hinder
development of GI honey. Thus, this will present an agenda for actions that need to be

undertaken to promote origin honey in Kenya.

1.6 Scope and limitations of the study

Geographical Indications is still a new concept in Kenya and the protocol/criteria for
assessing potential GI honey, does not exist. The study was therefore based on GI case
studies from other countries. The GI conditioning factors considered in this study might not
be exhaustive. Although there exists other conditions which can facilitate Gl labelling of

origin products, this study analysed those factors which are only specific to honey.

Honey analysed for physicochemical properties and pollen content were specific to particular
season and sub Counties within the three areas of study. Therefore, results of this study may
not be a representative of other seasons of honey production and sub-Counties with varying

vegetation.
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Honey bees visit a variety of plant species for pollination as well as for collection of pollen
and nectar. In this study, only pollination of Acacia woodlands was assessed since it
dominated the study area due to its agro-ecological zonation. Acacia plant is an important bee

forage which enhances production of quality honey with high demand in the country.

Actors” value addition initiatives which can facilitate Gl labelling of honey in the study areas
were assessed based on the development programs and policies which were being
implemented during the study period. The study did not take into consideration plans,
policies, laws and new programs which had not been enacted/ implemented during the study

since amendments are likely to take place.

1.7 Organization of thesis

This thesis is divided into nine chapters. Chapter 2 presents a review of literature related to
the study objectives. Chapter 3 provides the methodology of the study and a brief description
of the study area, sampling procedures, data collection and analysis methods employed.
Chapter 4 to 8 are chapters which provide empirical evidence of the problem being

investigated. These chapters are linked to specific objectives.

Chapter 4 looks at the potential for protecting honey with Gl based on criteria used in
determining GI potential of a product. Chapter 5 presents the physicochemical properties and
floral sources of honey from the three study areas based on laboratory analysis. Chapter 6
addresses objective three and it assesses the extent of pollination of acacia woodlands by

honey bees and production of honey in Kitui.

Chapter 7 highlights the factors influencing collective action (proxy for producer membership

to groups) among producers of honey. Chapter 8 discusses existing value addition initiatives
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enhancing recognition of honey territorial traits. Chapter 9 provides the general conclusion

and recommendations/policy implications based on the results obtained for each objective.
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CHAPTER 2 : LITERATURE REVIEW

2.1 Beekeeping and honey production in Kenya

2.1.1 Beekeeping practises and trends in honey production

Beekeeping in Kenya has been practiced since the hunting age where traditional honey
production methods were used (JAICAF, 2009). Most communities collected honey from the
wild, but today bees are actively managed in modern hives for production of honey and other
hive products. Modern beekeeping was introduced by the colonial government in 1950s and
later promoted by the Kenyan government in collaboration with OXFAM and SNV (JAICAF,

2009; Carroll & Kinsella, 2013).

Initially, honey production was viewed as a pro-poor activity suitable for rural-poor and
marginalized communities. However, realization of its benefits has led to mass production of
the commodity by other communities. Beekeeping in Kenya is mainly practised for honey
production despite the fact there are other useful hive products (Gichora, 2003). Expansion of
honey production activities has been supported by governmental and non-governmental
organizations in the honey sub-sector and other organizations outside honey sub-sector
(JAICAF, 2009; Carroll & Kinsella, 2013). Today, Kenyan honey is produced for both
commercial and subsistence purposes. Most communities in rural areas use it as source of
income, food and medicine as well as in religious, therapeutic and cultural ceremonies
(Gloor, 2011). Although some studies have shown that honey bees are important pollinators
of important crops and natural plants (Kasina, 2007; Karanja et al., 2010), there is low

knowledge on pollination among beekeepers in Kenya.

It is estimated that about 80% of honey produced in Kenya come from arid and semi arid
areas, where crop production is limited due to unreliable rainfall (Carroll & Kinsella, 2013;

GoK, 2013). The leading honey production areas in Kenya are Kitui, Baringo and West Pokot
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(Gichora, 2003; ICIPE, 2009; Berem, 2015). These areas are characterised by dominant
woodland forests which provide bees with nectar throughout the year. Honey producers often
organize themselves into groups that work together in processing and marketing activities

(Gloor, 2011; Berem, 2015; Egelyng et al., 2017).

Carroll & Kinsella (2013) reported the number of beehives in Kenya to be approximately
1,440,640 and the number of producers to 144,000, whereas the majority are small scale.
Production of honey in Kenya is estimated at 25% of the country’s total potential metric
tonnes per year (Carroll & Kinsella, 2013), an indication that honey production potential in
the country has not been fully exploited. Although Kenya has consistently been a net
importer of honey, to meet its own needs (Carroll & Kinsella, 2013), producers in some
regions of Kenya sell their honeys to a number of markets. Due to food safety and quality
standards requirements, Kenya sells its honey in the local markets and to a lesser extent to the

regional and international markets e.g. East Africa, United States and Asia.

Beekeeping practices differ across countries and this is associated with culture and initiatives
by the development partners. Although both traditional and modern methods are used by in
production and processing of honey in Kenya (Carroll & Kinsella, 2013), traditional methods
are largely used in most parts of the country especially in arid and semi-arid areas where

beekeeping knowledge is passed from one generation to another.

Honey production methods i.e. honey harvesting, processing and handling as well as bee flora
management practices play an important role in determining the quality of honey, thus its
market. While modern hives have a queen excluder and movable combs which easily allow
inspection of hives, traditional hives e.g. log hives which lacks a queen excluder, make it
difficult to inspect the hive. However, previous studies have shown that use of traditional

methods does not affect the quality of honey (Muli et al., 2007). Different honey processing
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methods are in Kenya and they include centrifugal, pressing and draining. However

availability of processing equipment is the main determinant of the processing methods used.

In Kenya, honey production is undertaken both individually and communally. Some
communities share beekeeping sites by establishing communal apiaries (Egelyng et al.,
2017). Bee floral sources are communally managed and in such cases as beekeepers involved

have an obligation to protect natural resources.

2.1.2 Production challenges and opportunities

Honey production in Kenya is constrained by; inadequate human and physical capacity,
financial constraints, lack of coordination among actors in the sub-sector and alteration of the
naturural environment (GoK, 2013). These constraints influence value addition and
exploitation of existing market opportunities. Production of low volumes of honey coupled
with varying qualities of the honey have greatly affected marketing of Kenyan honeys (Muli
et al., 2007). The government of Kenya has developed a beekeeping policy with an aim to
improve the honey sub-sector (GoK, 2013) as well as enhance the living standards of rural
communities. Protection of Kenyan honeys with Gl has also been proposed as a strategy to

enhance the marketing of honey (KIPI, 2009; Blakeney et al., 2012).

2.2 Geographical Indication

2.2.1 What is GI?

Geographical Indication (Gl) is used to differentiate products based on their characteristics
and attributes which are linked to the geographical region where they are produced
(Giovannucci et al., 2009; Bagal & Vittori, 2011). These attributes are often a combination of
the natural environment in a region and cultural assets passed on from one generation to

another, thus building reputation for the products over time.
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Gl is a collective right, meaning that benefits from an origin product are not limited to a
single producer but all producers in a particular region where a product originates (Blakeney
et al., 2012; Bramley & Biénabe, 2013). The quality of an origin product and its value is
often, at least partially, an outcome of cooperation and collective efforts by producers
(Blakeney et al., 2012; Bramley & Bienabe, 2013). Therefore, collective action enhances
collective reputation of a product (Winfree & McCluskey, 2005), a foundation on which Gl is
built and sustained (Bramley & Bienabe, 2013). Gl provides producers opportunities to
collectively define production standards (codes of practice) and to state specific attributes
linked to the place of origin (Bagal and Vittori, 2011). This offers an avenue to foster not
only economic benefits but also social e.g. employment creation and environmental
sustainability, hence greening growth (Giovannucci et al., 2009). Economic benefits can be
derived through product differentiation, which establishes niche markets and long-term
benefits (Grote, 2009) to maintain or even enhance a premium price or preferred markets
(Blakeney et al., 2012, Bramley & Biénabe, 2013). Gl is thus an economic policy instrument
which can enhance economic development, rural development while stewarding the natural

environment (Bramley & Biénabe, 2013; WIPO, 2014; Egelyng et al., 2017).

2.2.2 Development of GI and legal protection

Worldwide, efforts to protect origin products can be traced to the 19" century (Larson, 2007).
GI was regarded as a tool to show product authenticity. This generated a common ground
within the international community for the protection of GI products through various
international agreements. The agreements included; Paris Convention on the protection of
industrial property 1883, which provided for appellations of origin and indications of source.
The Paris convention also made a distinction between trademarks and Gls without defining

either concept. Other treaties included Madrid agreement for the repression of false and
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deceptive indications of source on goods of 1891; Stresa Convention, also referred to as the
international convention on the use of appellations of origin and denominations of 1951;
Lisbon agreement for the protection of appellations of origin of 1958; and Trade Related
Aspects of Intellectual Property (TRIPS) agreement of 1994 which was developed by the
World Trade Organization (WTQO) members for protection of Gl products. Gl is defined in

Article 22 of TRIPS.

In 1992, European Community enacted laws for registration of agricultural products and
foodstuffs with Protected Designation of Origin (PDO) and Protected Geographical
Indication (PGI). A product is registered with PDO when it is produced, processed and
prepared in a specific geographical area. The product’s quality or characteristics are
essentially or exclusively attributable to that area. PGI registration is given when a product is
produced and/or processed and/or prepared in a specific geographical area. The product
should possess specific quality, reputation, or other characteristics attributable to its

geographical origin.

Origin products can be protected using Trademarks Act either as collective mark or
certification mark. A certification mark which is used by a person other than the owner,
certifies certain standards, product characteristics and quality based on the indicated
standards. On the other hand, a collective mark is one that distinguishes the geographical
origin, material, mode of manufacture or other common characteristics of goods and services
from others. A collective mark is owned by an organization or association and can be later
registered as geographical indications where the geographical link exists. An origin product
can also be protected using specific sui generis Gl laws. Unlike trademarks where products
are privately owned (Bramley & Biénabe, 2013), sui generis Gl system is unique since it

allows producers of origin products to apply for product registration by submitting an
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application accompanied by a product and production specification (Barham & Sylvander,
2011). Under sui generis, an origin product is owned by the entire group and cannot be

transferred from one owner to another outside the region (Blakeney et al., 2012).

Use of Geographical Indication to differentiate and market origin-based products has greatly
increased in the global market (Vandecandelaere et al., 2010). Most products registered with
Gl come from the European and Asian countries and very few African countries have
protected their origin products with GI. The different countries have different legal
mechanisms for protecting their origin products (Giovannucci et al., 2009; Blakeney et al.,
2012) based on existing regulatory framework, economic situation of the country and its
history (Opiyo, 2014). European Union member states and some Asian countries use a sui
generis Gl system to protect origin products. United States protect origin products using
certification and collective marks under the Trademark Act. Some African countries have a
sui generis Gl system, whereas others have Trademark Acts which provide for protection of
origin products (Opiyo, 2014). Kenya has a Trademark Act which provides for protection of

origin products.

2.2.3 Opportunity of GI in Africa and its status in Kenya

African Union and European Union have collaborated on promoting Gls in Africa (ARIPO &
EU, 2012). The two bodies are responsible for intellectual property related issues, that is, the
African Regional Intellectual Property Organization (ARIPO), and, the African Intellectual
Property Organization (OAPI) (Mupangavanhu, 2013). ARIPO has the mandate and capacity
to process applications for the registration of trademarks and patents in its Member States. In
November 2012, ARIPO and EC signed a cooperation agreement to improve the legal

protection of agricultural products in Africa (ARIPO & EU, 2012). So far, three African food
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products i.e. Oku White Honey and Penja pepper from Cameroon and Ziama-Macenta coffee

from Guinea have been awarded PGI by OAPI.

Kenya has been a member of the World Trade Organisation (WTQO) and a signatory to the
TRIPS agreement since 1995 January (Opiyo, 2014). The country has identified origin
products with potential for Gl registration. Although Kenya lacks a fully developed and
operational sui generis and protocol for description of a Gl product, the country has advanced
its interest in protecting some of its origin products using i.e. tea and coffee as Trade Marks
Act (Musungu, 2008). This shows that if a specific Gl legal framework is put in place, a
certain number of relevant origin products already identified as potential Gls would be
registered. The products would include honeys and other agri-foods with potential for Gl

labelling.

A study on willingness to pay for potential GI honeys indicated that honey consumers are
willing to pay a higher price for unique honeys with origin-linked attributes (Juma, 2017).
Results of this study indicated that consumers have a positive perception on the attributes,

thus, this can form a basis of discussion of GI implementation in Kenya.

2.3 Factors considered in GI registration of honey

Origin honeys i.e. honeys with specific quality traits attributed to their geographical origin
can be defined based on floral sources, quality i.e. physicochemical properties and sensory
characteristics e.g. tastes (Chabrol et al., 2017; Egelyng et al., 2017). These characteristics
can be attributed to production processes/methods used and the natural environment
characteristics (Blakeney et al., 2012; WIPO, 2014). Production methods may be influenced
by traditions, culture and local know-how (Vandecandelaere et al., 2010). The natural

environment may include climate, weather variations, seasons, soil and topography which
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influence vegetation in a particular area (Coulet & Mahop, 2012). Together, the natural
environment in a particular place and production processes/methods by people in a region
results in product quality characteristics which cannot be reproduced outside the area of

origin (Mancini, 2013).

Physicochemical parameter values defined for the EU honeys registered with PGI or PDO in
EU door database include sugar content, moisture content, water insoluble content, electrical
conductivity, free acid, diastase activity and HMF. These parameters represent the quality
indicators that characterize each individual honey variety. Analyses of parameters for EU
origin honeys is based on set standards by EU directive for honey (2001/119/EC). Botanical
and geographical origin of the EU honeys have also been determined through pollen analysis.
Examples of EU PDI/PDO honeys whose quality and floral sources have been determined
through analysis include Mel Do Alentejo from Portugal, Miel De Tenerife from Spain,
Miele Varesino from Italy, Miéd Drahimski from Poland and Miel De Sapin Des Vosges
from France (DOOR Database). Other parameters considered in defining an origin honey are
reported in Boussaid et al. (2018) where carotenoids and invertase, a natural enzyme found in
Tunisia honey, were observed as indicators of geographical and floral origin of the honeys.
Also, a study conducted by Alda-Garcilope et al. (2012) showed a significant difference in
mineral content among rosemary honeys obtained from different geographical areas.

Therefore, botanical and geographical origin information was used to classify the honeys.

Sensoric characteristics (acidic flavour and white colour) of Oku white honey, a Gl registered
honey (WIPO, 2014; Chabrol et al., 2017) from Kilum-Ijim mountain forest in Cameroon
have been linked distinctive and dominant vegetation especially Schefflera abyssinica and
Nuxia congesta found in the region of production (Coulet & Mahop, 2012; WIPO, 2014). The

existence, growth and regeneration of the two plants are attributed to the high altitude and
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cold climate in Kilum-1jim forest, nature of the trees (small and thick) which make the forest
inaccessible to loggers, and pollination of the plants by honey bees (Coulet & Mahop, 2012;

WIPO, 2014).

Further, characteristics of Oku white honey are attributed to the hive construction methods,
hive type and positioning in the forest, honey harvesting and processing methods (Coulet &
Mahop, 2012). These methods are linked to traditions and local know-how. For instance, the
use of cylindrical hives, harvesting of the honey in broad day light ensures that ripe honey is
harvested. Inspection of honey before processing and the draining methods used in extracting
honey from combs ensures that the final honey product obtained is uncontaminated. Hives are
covered with reeds to prevent rains from getting into the hives as this may alter honey
quality. Placement of hives in specific location with target vegetation ensures that the desired
quality honey with specific attributes is obtained. Similarly, the quality of Mwingi honey was
attributed to flowering patterns of Acacia woodlands and human know-how in honey

handling (Egelyng et al., 2017).

A study conducted by Stolzenbach et al. (2011) in Denmark indicated that sensory
characteristics (taste and flavour) of honeys from different locations varied based on the
different vegetation types in those locations. He also observed that sensory characteristics of
honey from different locations with similar vegetation differed because of seasonal climatic
conditions in the different locations. Atrott & Henle (2009) associated methylglyoxal, an
antibacterial compound found in Manuka honeys from New Zealand with Manuka tree

(Leptospermum scoparium) which is dominates the production area.

Additional elements have been developed to evaluate Gl potential of honeys (Egelyng et al.,
2017). These elements were identified through a review of PGl and PDO products in EU door

database, Oku white honey and other Gl case studies outside EU. They include the following:
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a)

b)

Product reputation— This links consumer awareness to honey specificity, thereby creating
a possibility of a premium. Reputation is based on the recognition of a product in the
market and consumer perceptions about it due to experience in use/consumption. Also
reputation can be created through creative and skilful marketing, which establishes the
extra value in the mind of the consumers (Giovannucci et al., 2009).

Collective action — This involved producer cooperation and collective action/efforts
(social ties) in production, processing and marketing. A common product produced in a
particular geographical origin linked together with the producers their activities influence
product characteristics (Vandecandelaere et al., 2010). Collective action plays a critical
role in maintaining the product’s reputation through quality standards development and
control.

Institutional environment and organizational support— institutions may include formal and
informal rules which govern production and marketing of honey. Understanding the
prevailing organizational structure and institutional environment is important in
enhancing success of establishing a Gl (Bramley & Biénabe, 2013). Various actors and

their specific roles and influence protection of a product with GI.

Based on literature review, factors considered in defining and describing origin honeys for

their registration with PGI and PDO, guided in assessing the potential of protecting West

Pokot, Baringo and Kitui honeys with GI.
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CHAPTER 3 : METHODOLOGY

3.1 Conceptual Framework

The conceptual framework for this study is illustrated on Figure 3.1. This study
conceptualized that ecosystem characteristics, pollination service of Acacia woodlands,
production systems, institutional environment, honey producer and other actors” initiatives
influence the quality traits of honey, an important aspect which determine Gl potential of

honey.

Ecosystem characteristics directly or indirectly influence the quality of honey. These
characteristics encompasses the natural environment e.g. floral plants and composition which
provide nectar and pollen that yield special quality attributes to the final product (Coulet &
Mahop et al., 2012). These attributes may include; flavour, aroma, colour, viscosity and
texture. The growth, survival and components of floral plants are influenced by the climatic
conditions e.g. temperatures, rainfall, soils and topographical features that are attributed to
agro ecological zonation. Also, climatic conditions e.g. rainfall, temperatures and humidity

can directly influence honey quality, specifically, moisture content.

Bees contribute to ecosystem services e.g. pollination service of Acacia species (Stone, et al.,
2003) and this supports reproduction success of the plants. Acacia plants are useful bee floral
sources for production of honey (Martins, 2014). Studies have observed that in areas where
the value of pollination services is known, conservation of bees is enhanced e.g. through
farming without use of harmful pesticides and weed control chemicals (Martins, 2014), which

enhance production of quality honey.
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Production systems of a product which are influenced by producer know how, history and
traditions, harvesting, processing, handling and storage influence the content of honey, thus

its quality (Muli et al., 2007).

Producer initiatives e.g. being a member of a honey producer group (proxy for collective
action) enhances cooperation of producers and collective efforts and other opportunities
which are very influential on the success of the processes in Gl registration and protection
(Bramley & Bienabe, 2013). Household and farm characteristics influence the decision of a
honey producer to become a member of a group which can be beneficial in enhancing Gl
potential of a product. This study hypothesized that GI awareness and production of honey

with origin linked attributes are likely to positively influence membership to honey group.

Initiatives by other actors e.g. governmental and non-governmental organizations are also
important in enhancing product quality. This is attributed to support given to producers and
processors in their production and processing activities. The support may include training,
information dissemination, technical and financial assistance. Such initiatives provide useful
skills and know how in production of quality products (Vandecandelaere et al., 2010;

Blakeney et al., 2012).

Presence of institutions i.e. formal and informal guidelines governing production and
marketing of honeys, equitable participation especially of the producers; strong market
partners; and effective legal protection can determine quality of honey product. These
institutions can influence honey quality in two ways. First, institutions that affect how honey
is being produced (e.g. norms, production rules, codes of practice) and secondly, institutions
that may establish quality traits, be decisive for Gl labelling and marketing of a product (e.g.

trade agreements, standards).
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Origin honeys registered with PGI/PDO based on the discussed Gl potential factors play a
role in enhancing biodiversity conservation, social inclusion and improved livelihoods. Gl is
a collective mark thus, all producers within a particular geographical region and who meet
the GI standard can benefit from it, thus enhancing social inclusion (Giovannucci et al.,
2009). To maintain product quality, producers develop and implement specific codes of

conduct, which enhance biodiversity conservation.

GI registration eliminates unfair competition and opportunistic behaviours e.g. product
imitations. Therefore, this ensures that the product value and benefits derived from the origin
linked quality and the associated good reputation, is transferred solely to the producers in the
specific geographical area of production (Bramley & Biénabe, 2013). Farmers also get access
to niche markets where they gain premium prices (Vandecandelaere et al., 2010). This
increases the positive impact on the involved local communities and producers’ livelihood.
Product premium prices form incentives to conserve biodiversity (Marie-Vivien et al., 2014;
WIPO, 2014; Chabrol et al., 2017; Egelyng et al., 2017) in order to maintain quality and
ensure sustainable production. The factors discussed above (those in the rectangle with dotted

line in the conceptual framework) were beyond the scope of this study.

3.2 Study areas

The study was conducted in West Pokot, Baringo, Kitui Counties, Kenya (Figure 3.2). These
areas fall within arid and semi- arid areas and each area has a highland and lowland zone
(Gachimbi, 2002; Gichora, 2003; Government of West Pokot, 2013). Lowlands are
characterized by low/unreliable rainfall and high temperatures while highland have low
temperatures and they receive considerable amount of rainfall as compared to lowlands.

Forests in the three areas are dominated with different Acacia species e.g. Acacia mellifera,
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Acacia brevispica and Acacia nilotica and other indigenous trees and shrubs which form

good floral sources and bees and fodder for livestock.

Legend

Selected Sites

Kenya Counties 0 625 125 250 Kilometers

Figure 3.2: A Map of Kenya showing the study areas
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A larger portion of each of the three Counties fall in the lowland agricultural potential
category. The rainfall distribution is such that major cropping/farming activities are
concentrated in the highland areas. The lowland zones are essentially rangelands with major
socio-economic activities centering on beekeeping and livestock rearing (Gichora, 2003;
Gloor, 2011; Berem, 2015). The areas also have tourist attraction sites which contribute to the
economy of the Counties. According to the Kenya Honey Council, West Pokot County leads

in honey production followed by Baringo County.

Traditional hives (log hives) are mostly used by honey producers in the three areas. These
hives have been reported to produce good quality honey with demand in the market (Muli et
al., 2007). Although modern hives have been introduced in the three areas through programs
undertaken by governmental and non-governmental organizations, the adoption rate is still
low (GoK, 2013). Modern hives are said to be unsuitable in arid and semi-arid lands due to
high temperatures which make bees uncomfortable. Bees abscond from the hives during the
hot seasons and this has an effect on honey yields. Honey is used as food, medicine and it
traditional ceremonies e.g. cleansing ceremonies, brewing beer and paying dowry (bride

price) (Gichora, 2003; Gloor, 2011).

Selection of study sites was based on the information provided by actors in the honey sector
and review of documents and reports on honey production in Kenya. Based on the
information gathered, the lowlands West Pokot, Baringo and Kitui were purposively selected

for this study.
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3.3 Research Design

The study was carried out using three approaches in which qualitative and quantitative data
were collected. The approaches included field surveys, on-farm experiments and laboratory

experiments.

3.3.1 Field surveys

Key informant interviews and in-depth interviews were held with actors in the honey
subsector and other relevant actors within three study areas and those at the national level.
Also, focus group discussions and household surveys were held with honey producers in each
study region. Review of scientific literature, reports and records was also undertaken to

collect qualitative data.

3.3.2 On-farm experiments

Experimental farms and target plants were identified for this study and appropriate number
selected. Field observations were made on the selected plants and information gathered

recorded.

3.3.3 Laboratory experiments

Honey samples were collected from beekeepers/processors in the three study areas. The
honeys were taken to the National Museums of Kenya and Quality Service International in

Germany where parameters relevant to this study were analysed using accredited equipment.
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3.4 Sampling approach

3.4.1 Field surveys

Selection of study areas and respondents for the interviews and focus group discussions was
purposive to ensure that information relevant to this study was gathered as much as possible.
The number of the respondents were determined by the functions/roles of the actors in
relation to honey production as well as on the information that was required to address

objective of this study.

Household survey was conducted on producers in each of the study regions. Sampling
targeted honey producers of a particular region since Gl protection of a product produced in a
particular region would involve all producers within the particular region. For each study
area, a sampling frame was developed through the respective extension offices and chiefs.

The sample size was determined based on the following equation by Israel (2009):

Where; n is the required sample size; z is the standard variate at a given confidence level; the
value is 1.96 for commonly used at 95 percent confidence level; p is the proportion of the
target population estimated to have attributes characteristics being measured (0.80); q = 1-p
(0.20); and e = the acceptable error (desired level of precision) set at 7% for this study. This
gave a calculated sample size of household in each study area was 125. However, due to
issues of insecurity and finance in the study areas, the resulting sample sizes for the producer

surveys was 105 households in West Pokot, 110 in Baringo and 103 in Kitui Counties.
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3.4.2 On-farm experiments

Four farms with similar plant species belonging to different families, including Acacia trees
were purposively selected in Kitui County. In each farm, 14 Acacia trees were selected based
on their form and structure. In each of the tree, five branches with similar form, size, shape

and an average of five flowers were selected in the middle of the crown for observation.

3.4.3 Laboratory experiments

Honey collection areas/points were purposively identified. To determine the physicochemical
and melissopalynological parameters of honey from West Pokot, Baringo and Kitui Counties,
21 honey samples (7 from each study area) were collected from designated honey processing
centres in within a study area. To assess the link between pollination of Acacia brevispica
and production of Kitui honey, 8 eight unprocessed honey samples were collected from hives
placed in areas surrounding the four farms selected for the experiments during the .study

season.

3.5 Data collection and analysis

3.5.1 Field surveys

Qualitative data were gathered using key informant interviews, in-depth (detailed) interviews
and focus group discussions. This information was useful in assessing suitability of West
Pokot, Baringo and Kitui for Gl labelling. Also, actors” initiatives enhancing recognition of
the honeys and their territorial or local traits were identified. Checklists (Appendix 4-7) were
used in collecting qualitative data. Supporting information was collected from secondary
sources which included review of Gl case studies of origin and GI registered products
including honeys, honey literature from scientific studies and reports, policies and laws

related to honey production and quality assurance.
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Household surveys in the study areas were conducted using the semi-structured questionnaire
(Appendix 3) where the factors influencing collective action among producers of Kenyan
honeys were determined. Data were entered in STATA statistical software version 13.0 and
logit regression was done to determine factors influencing collective action among producers

of honey in West Pokot, Baringo and Kitui Counties using.

3.5.2 On-farm experiments

Data were obtained from observation of flower visitors on Acacia brevispica and their
activities. The frequency and diversity of the visitors and seed set of Acacia brevispica as a

result of pollination were determined using STAT A statistical software version 13.0.

3.5.3 Laboratory experiments

Honey samples collected were to determine physicochemical properties (moisture content,
HMF, diastase activity, free acidity and electrical conductivity) and pollen types in West
Pokot, Baringo and Kitui honey. Physicochemical properties were analyzed based on
methods described by the Association of the Official Analytical Chemists (AOAC, 1990) and
harmonized methods of the International Honey Commission (Bogdanov et al., 1997;
Bogdanov et al., 1999). One way ANOVA was used to determine statistical difference
between means of physicochemical parameter values of honey from the three study areas.
The pollen content in honey was assessed using the methods described by Louveaux et al.

(1970), Louveaux et al. (1978), Feés et al. (2010), and Yang et al. (2012)..
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CHAPTER 4 : ASSESSMENT OF THE SUITABILITY OF HONEY

FROM WEST POKOT, BARINGO AND KITUI FOR GI LABELLING?

Abstract

African countries have potential for creating monetary value from origin products similar to
how products registered with Protected Geographical Indications (PGI) and Protected
Denomination of Origin (PDO), add billions of Euros annually to the European agricultural
sector. Following Kenya’s interest in developing Geographical Indications (Gl) products, this
study investigated the prospects of protecting three Kenyan honeys- West Pokot, Baringo and
Kitui honeys with GIl. Protecting these honeys with Gl can improve producer livelihoods
while conserving the natural environment. The study employed different data collection
methods including observations, focus group discussions and interviews with various actors
in the honey sub-sector and representatives from various organizations supporting honey
value chain. The GI potential of West Pokot, Baringo and Kitui honeys was assessed based
on four factors, namely product specificity, collective action, market attractiveness,
institutional and organizational support, which are considered in identifying/selecting
potential GI products. This study showed that West Pokot, Baringo and Kitui honey have
potential for protection with GI based mainly on their origin specific qualities and link to
geographical origin. However, their Gl labelling is constrained by inadequate institutional
and organizational support. Findings of this study will inform policy makers and other actors

in the honey sector on areas of support in development of GI honeys.

Key Words: Geographical Indications, Honey, Origin products, West Pokot, Baringo and
Kitui Counties

2 Paper published as: Warui, M.W., Bosselmann, A. S., Mburu, J., Gikungu, M., & Hansted, L. (2018). Kenyan
honeys with potential for protection with Geographical Indications. African Journal of Intellectual Property, 2
(2), 103-118
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4.1 Introduction

Use of Geographical Indications (GI) to protect origin products, i.e. products with unique
characteristics attributed to their origin, is increasing globally (Vandecandelaere et al., 2010;
Blakeney et al., 2012; Egelyng et al., 2017). Gl is an intellectual property right that protects
collectively owned products produced in a particular territory (Hermitte, 2001; Augustin-Jean
et al., 2012), where a given quality, reputation or any other characteristic of the good is
essentially attributable to its geographical origin. Origin agricultural products and food stuffs
protected with GI add 13-15 billions of Euros annually to the European agricultural sector
(Chever et al., 2012). Gl can also be used as a tool to conserve biodiversity (Larson Guerra,
2004; Williamson, 2012; Marie-Vivien et al., 2014) and have been suggested as an economic
policy instrument to enhance sustainable development especially in rural areas (lzac et al.,
2009). Developing countries in Africa encounter a challenge of expanding economic
opportunities in order to sustain the growing populations. To address this challenge,
developing countries can use Gl to create additional monetary value from origin products,

while addressing environmental pressures.

Kenya’s Vision 2030, points out agriculture as one of the key drivers for development. This
includes beekeeping, which is seen as a low-entry-barrier business among the different
communities living in Kenya (GoK, 2010). Honey is produced in different regions of Kenya
and income from its sales is a major source of livelihood, especially to populations in arid
and semi-arid areas. Value addition in Kenya’'s honey sub-sector and higher incomes among
producers are aimed for, through promoting investments and improving honey producers

market access (GoK, 2013).

Advancement of the honey sub-sector in Kenya is however, affected by opportunistic traders

who change the quality of honey through adulteration, register origin honeys as their own or
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misuse honey labels which indicate the origin of honeys. These traders label honeys derived
from other countries as origin honeys from specific regions of Kenya (Nyaga, 2004). This is
detrimental to (i) consumers, who are deceived when buying quality and origin products; (ii)
legitimate producers, who are deprived of valuable business and benefits from their products;
and (iii) the products whose reputation is damaged. Protecting Kenyan origin honeys with Gl
can address the identified challenges by protecting producers and products from imitation and
fraud. A GI label can also provide product information on origin and quality parameters to
consumers, thereby building consumer confidence/trust in the product, possibly resulting in
consumer preferences (Bramley & Biénabe, 2013). Gl offers an opportunity for the
smallholder producers and small and medium enterprises to access market and gain from the
added value, as shown by the first African honey with a Gl registration acknowledged in the

EU; the Oku white honey in Cameroon (WIPO, 2014).

Geographical Indications has been proposed as a strategy to add market value to high quality
Kenyan honeys (KIPI, 2009; Blakeney et al., 2012). However, the prospects for protecting
Kenyan honeys with GI have not been adequately assessed. Although Kenya lacks a fully
developed and operational sui generis, the country has advanced its interest in protecting
some of its origin products. Currently, Kenyan origin coffee and tea, are protected as
certification marks under Section 40A (5) of the Kenya Trade Marks Act, CAP 506
(Musungu, 2008). This shows that if a specific Gl legal framework is put in place, a certain
number of relevant products already identified as potential for Gl registration — among these
a number of honeys that are produced by rural households, stand to benefit from an origin

based quality label.

Drawing on GI literature and case studies, this study assessed the GI potential of three

Kenyan honeys- West Pokot, Baringo and Kitui honeys. The three honeys were selected
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based on a previous scoping study which involved an assessment of seven honey from
different regions (Warui et al., 2014). The potential to protect the three honeys with GI was
evaluated based on four factors which are considered in developing/selecting successful Gl
products. These factors included product specificity, collective action, market attractiveness,
institutional and organizational support. This paper contributes to the growing scientific
literature on potential GI products in developing countries. Findings of this study will inform
development of policies and other interventions to overcome barriers for development of Gl

products in Kenya.

4.2 Factors determining GI potential of a product

Through review of Gl literature and case studies of potential GI products conducted across
the world (Giovannucci et al., 2009; Vandecandelaere et al., 2010; Bramley & Biénabe, 2013;
WIPO, 2014), four factors are considered in determining Gl potential of a product. These

factors include;

a) Product specificity- this refers to specific unique product characteristics which can
differentiate a product from other similar products in other regions (Coulet & Mahop,
2012; Bramley & Biénabe, 2013; WIPO, 2014). According to Mancini (2013) specificity
of an origin product cannot be reproduced outside its geographical origin. These
characteristics are expected to fulfil consumers™ expectations based on
perceptions/opinion formed about a product based on past purchasing and consuming
experience.

Product specificity is an important Gl requirement which should be linked to the natural
environment and human resources/factors within the area of production. Natural
environment entails the climatic condition and flora in an area while the human resources

[factors involve producer local know-how, history and traditions which influence
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b)

d)

characteristics of a product. Product attributes arising from one of or both links should
result in a preferential reputation and demand of the product (Vandecandelaere et al.,
2010; Bramley & Biénabe, 2013) among consumers in different markets, leading to better
market access and/or higher prices.

Collective action- this entails cooperation of producers and other relevant stakeholders in
production, promotion and marketing of a product (Blakeney et al., 2012; Bramley &
Biénabe, 2013). Collective action plays an important role in maintaining collective
reputation of a product and its characteristics (Winfree & McCluskey, 2005), thus
enhancing product demand. Often, there is a need for collective action among producers
as well as supporting institutions and organizations to sustain, promote and market the
origin specific quality.

Institutional and organizational support— this support include provision of GI regulatory
frameworks (Giovannucci et al., 2009) and enforcement procedures as well as
infrastructural development and the provision of finances and information to facilitate
production and marketing of a potential GI product. This support can be offered by public
institutions or non-governmental organizations (Blakeney et al., 2012).

Market attractiveness— this entails demand of a product and its competitiveness in the
market, based on its attributes which can be reinforced by the image of the area where a
product is derived (Bramley & Biénabe, 2013). Information provided to consumers about
the origin of a product is important in promoting a product, thus its attractiveness in the
market. Market attractiveness and commercialization of a product can be enhanced by
preserving and promoting the image of a region in order to obtain and maintain the origin
linked quality (Vandecandelaere et al., 2010). Commercialization of a product based on

origin linked quality enhances market attractiveness and creates an economic opportunity
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and incentive for producers and other actors to sustain the environment in which the

product is produced.

Some studies conducted on proposed African agricultural origin products have demonstrated
that some factors have hindered their protection with GI, despite their unique attributes
(Giovannucci et al., 2009; Blakeney et al., 2012; Bramley & Biénabe, 2013; Egelyng et al.,
2017). These factors include lack of a fully operational Gl legislative and institutional
framework, inadequate product information to support Gl protection, financial constraints,
undocumented product specifications, inadequate infrastructure, lack of producer and
consumer awareness on Gl protection and its impacts, inadequate market structures and

divided interests by stakeholders in relevant sectors (Blakeney et al., 2012).

Despite challenges hindering Gl protection of products in African countries, three products
I.e. Ziama-Macenta coffee from Guinea, Penja pepper and Oku White Honey from Cameroon
have been awarded protection with GI (Chabrol et al., 2017). One of the PGI product i.e. Oku
white honey has brought positive social, environmental and economic changes in its area of
production (WIPO, 2014). In the same way, Kenya can achieve its goals on improving
community livelihoods and achieving sustainable development (GoK, 2010; GoK, 2013)
through identifying potential honeys for Gl registration using the factors outlined above.
Once this has been done, strategies can be devised to overcome identified challenges which

are likely to hinder protection of origin honeys, thus the need for this study.

4.3 Methodology

4.3.1 Study area

This study was conducted in Kenya in the period 2014-2015. Three honeys namely, West

Pokot, Baringo and Kitui honeys were selected for this study from an initial sample of seven
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Kenyan honeys through a scoping study perceived honey characteristics which are attributed
to geographical origin (Warui et al., 2014). The three honeys are produced in similar agro
ecological zones i.e. arid and semi-arid areas, which are characterized by low, unreliable and
poorly/unevenly distributed rainfall, low elevations, high temperatures and frequent droughts,
which limits agricultural activities especially if irrigation is not an option (Gachimbi, 2002;
Gichora, 2003; Government of West Pokot, 2013). Similar vegetation types are found in
these study sites with Acacia spp. being the dominant vegetation type. West Pokot, Baringo
and Kitui honeys are produced for sale, consumption as food and medicine, and for use
during traditional ceremonies (e.g. payment of dowry and cleansing rituals). These honeys

are among the main sources of livelihoods for communities in their area of production.

4.3.2 Data collection

To collect data regarding the potential of the three honeys for protection with GlI, focus group
discussions, observations and interviews with a number of actors in the honey sub-sector
including representatives from various organizations supporting the honey value chain were
carried out. At the national level, six key informant interviews were conducted with
representatives from: National Beekeeping Institute (NBI), Kenya Organic Agricultural
Network (KOAN), Kenya Bureau of Standards (KEBS), Kenya Industrial Property Institute
(KIPI), Kenya Honey Council (KHC) and International Centre of Insect Physiology and
Ecology (ICIPE). In each of the three study areas, in-depth interviews were conducted with
five honey producers, three processors/marketing agents, three consumers, one representative
from Ministry of Agriculture (MoA), one representative from Agricultural Sector
Development Support Programme (ASDSP) and one representative from the Ministry of
Trade, Industry and Enterprise (MTIE) (Table 4.1). Respondents of this study were

purposively selected based on their experience, understanding and role in honey production
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activities. Referrals were also used to identify new informants in order to collect
comprehensive information to inform the study. Consumers targeted were the main
users/suppliers of the honeys produced in the study areas, thus they interact with other honey
consumers/users. Additionally, two Focus Group Discussions (FGDs) with producers were
held in each study area. Each FGD consisted of 10 people. Data collection methods used

aimed to collect data regarding the elements of GI potential described in section 4.2.

Table 4.1: An overview of interviews conducted and gender proportions of respondents

Category Respondent/informant No. of respondents
Male Female
Key informants Representatives of various 13 2

organizations supporting honey value

chain
Honey producers Individuals producing honey 10
Processors/traders Processors/marketing agents 5 4
Honey consumers Users of honey within a region 3 6
Producer groups Producers who are members of a 38 22

(individuals in FGDs) honey group

Total respondents and proportions 69 (0.64) 39 (0.36)

To evaluate the Gl potential of West Pokot, Baringo and Kitui honeys, sub-factors (variables)
for each of the four GI factors discussed earlier under section 4.2 were developed (Barjolle &
Sylvander, 2002). The level of fulfilment of the GI sub-factors for the three honeys were
assessed based on information collected from interviews, focus group discussions and
observations. For instance, product specificity was evaluated based on unique/specific honey
characteristics and demonstration of the link between product characteristics and natural
environment and human resources/ factors in the region of production. Collective action was
evaluated in terms of cooperation among producers and other stakeholders as well as

collective efforts in honey production and marketing. Institutional and organizational support
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was evaluated based on access and use of supportive functions (e.g. finances, infrastructure,
and extension officers) in governing production and marketing of honeys. Formal and
informal rules were assessed based of their facilitation of a Gl potential product.
Effectiveness of institutions and support by organizations in building local capacities to
support value addition and market development for the honeys was also evaluated. Lastly,
market attractiveness was evaluated based on whether the honeys are perceived positively by
consumers based on their specificity and image of the area of production. Initiatives
undertaken to promote the honey and the region where produced were evaluated based on

provision of information to consumers about a product.

Fulfilment of the Gl sub-factors for the three honeys was evaluated at three levels (i.e. low,
medium and high). A score of one (1) was assigned to a variable where perceptions on
fulfilment was low, two (2) where perceptions was medium and three (3) where the
perceptions was high. An average score for the GI factors for each honey was obtained by
summing up the scores of the sub-factors under each Gl factor, divided by the number of the

sub-factors under each main factor (Barjolle & Sylvander, 2002).

4.4 Results and discussion

Results are presented in two sub-sections; section 4.4.1 presents a description of West Pokot,
Baringo and Kitui honeys in relation to their production, processing, marketing, producer
organization and institutions supporting the honeys. Information presented was gathered from
focus group discussions, interviews with relevant actors, review of documents and
researcher’s observations. Section 4.4.2 analyses fulfillment of the four factors of Gl
potential for West Pokot, Baringo and Kitui honeys based on information presented in section

4.4.1. Scores of each of the four factors of Gl potential are presented for each honey and

41



discussed. A likert scale of 1-3 has been used in summarizing the scores where 3 is the highly

fulfilled.

4.4.1 Description of West Pokot, Baringo and Kitui honey in relation to their potential
for GI labelling

4.4.1.1 West Pokot honey

Information collected from producers and consumers revealed that West Pokot honey has
unique taste, colour, texture and viscosity which is distinct from honeys produced in other
regions within Kenya and in the neighbouring country (i.e. Uganda) according to the
respondents. Consumers interviewed said that the honey has a strong sweet taste and it is
sticky to the tongue, a characteristic which the consumers like. The colour of the honey
ranges between light brown to dark brown depending on the season of production. Honey
producers interviewed mentioned that the honey has medicinal properties which they have
observed through continued use. Honey producers in the region attributed the distinctive
characteristics of their honey to vegetation and the high temperatures in the region.
Beekeepers have knowledge on bee floral sources, thus they place their hives near suitable
vegetation for bees to forage on their nectar and/or pollen. Although the langstroth hives (a
particular type of modern hives with queen excluder) have been introduced in West Pokot,
hollow tree trunks (traditional log hives) are still the most preferred among the producers.
Producers claim that the traditional hives provide suitable climatic conditions for bees
compared to modern ones. Traditional hives are placed on top of tall trees, thus it is not easy
to monitor the hives regularly. Most producers using such hives therefore use local know-
how in determining whether honey is ripe for harvesting. However, before harvesting the
honeys, producers check the ripeness of the honeys before harvesting and this is useful in

ensuring good quality honey once harvested.
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Three centralised honey centres, which were initiated by association of beekeepers within the
region, were in existence during the time of the fieldwork. They include; Cabesi, Pokot
beekeepers cooperative- Kitelakapel and Kodich honey cooperative societies. Activities
undertaken at the centralised honey centres include processing and marketing of the honey as
well as training of honey producers on proper production methods. The centres are equipped
with processing machines, through support by non-governmental organizations and the local
government. Each of the processing centre has established honey collection points within the
production regions where producers deliver their honey. Honey producers who are members
of existing producer groups are required to deliver comb honey and an initial quality check is
undertaken. Honey with brood, dirt, dead bees and high moisture content is rejected.
Producers are paid upon delivery of their honey. During the honey harvesting seasons, honey
producers receive clean food grade honey storage buckets from the centres. These buckets are
labelled in order to differentiate honeys harvested from different localities within a region.
Management at the centres organizes collection and transportation of honey from the

collection points at the local level to the centralised centres.

Extraction of honey from comb is done through centrifuging and recommended heat used
during processing is based on the harvesting season and the form/type of honey. Honey
received from different regions is processed and packaged separately. Kenya Bureau of
Standards (KEBS) certifies honey processed at the three centralised centres in West Pokot,
thus a certification mark is included in the honey labels as an indication that the honey meets
the required local and national market standards for honey quality. This also indicated the
human link to product quality, an important aspect in Gl labelling. One honey centre, that is,
Cabesi has obtained an organic honey label from organic certification of East Africa
(Kilimohai) and EnCert (Kenya). The name "West Pokot™ which designates the geographical

origin of West Pokot honey is included in the labels of honey marketed by the three centres in
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the region. West Pokot honey is sold to supermarkets within West Pokot and in some urban
market centres within Kenya. During the study period, members of Pokot beekeepers
cooperative exhibited their honey at the Rwanda international trade fair which was organised

by the export promotion council of Kenya.

During the focus group discussions, honey group members explained how informal rules e.g.
norms and taboos have played a role in maintaining the characteristics of the honey and in
conserving bee floral sources in West Pokot. Community elders in the area have developed
some informal rules (norms) to prohibit activities that alter the quality of honey and/or are
harmful to the environment. These rules are enforced by community elders who punish the
culprits. Violation of these rules is regarded as a bad omen which can negatively affect a
family/society. For instance, any person who gets involved in honey adulteration or cutting
down of trees within communal land has to be cleansed through a traditional ceremony in
order to protect his life and that of his family as well as their property. During the study
period, the Ministry of Agriculture in West Pokot in collaboration with the three honey
centres were in the process of developing honey value chains (honey support services, value
addition, linkages to market), in order to improve production and marketing of West Pokot

honey.

4.4.1.2 Baringo honey

Interviews held with Baringo honey producers and consumers revealed that Baringo honey
has a unique sweet taste with colours that varied from light yellow to dark brown across
production seasons. Producers also mentioned that the honey is useful in treating colds,
cough, wounds and stomach related problems. Producers associated these honey
characteristics with vegetation types in the natural forests where production of the honey

takes place. During the focus group discussions, beekeepers mentioned that they have
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communal land where apiary sites are shared. People living around the apiary sites are
obliged to protect the flora within the areas. Rules have been laid down to facilitate apiary
management and responsibilities are shared. Close monitoring is done by the elders and
action is undertaken to unresponsive community. Honey producers use both traditional hives
(log hives) and modern hives (langstroth hives and Kenya Top Bar Hives). At the time of the
study, honey producers were being trained on how to modify log hives by including a queen
excluder in order to separate honey from the brood. Producers who are members of honey
groups own communal modern hives and each member of the group is required to participate

in their management.

Honey producers have formed honey producer groups where issues of honey production,
value addition and marketing are addressed. There were five active honey producer groups
located in various areas within Baringo during this study. These producer groups have
established honey processing/marketing centres where interaction between honey producers,
processers, traders and consumers takes place. The honey groups have invested in some
equipment to facilitate honey processing and marketing activities. The groups participate in
trainings, workshops, exhibitions and exchange visits where they have learnt best practices on

honey production, value addition and marketing.

Development of the honey value chain in order to improve honey production activities in
Baringo was ongoing during the study. The local government has been involved in building
capacity of the producer groups through trainings, infrastructure development and linking
groups with relevant service providers e.g. financial institutions and input suppliers. During
fieldwork, the local government of Baringo in collaboration with the Ministry of Agriculture
was recruiting honey producers into the existing honey groups. Governmental organizations

at the local level in collaboration with some non-governmental organizations was in the
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process of forming of an umbrella honey association in Baringo to enhance marketing of

Baringo honey.

Honey processing and marketing is done collectively at the group level and sold to wholesale
and retail buyers within and outside the region of production. Also, producer/processor
groups of Baringo honey have small shops located at the processing centres and/or along
roadsides where buyers travelling to different destinations can access the products. Buyers,
who are not able to buy honey from the shops in Baringo, place their postal and online orders
and honey is delivered to them as a parcel. Baringo honey is also sold in some selected
supermarkets in Baringo and other urban centres in Kenya. Through initiatives by the export
promotion council in Kenya, honey produced by one of the honey producer groups in
Baringo was exhibited at Rwanda international trade fair. Other honey producer groups
exhibit their honeys at the agricultural trade shows and conferences taking place within and
outside Baringo. According to a representative in the Ministry of Trade, Industry and

Enterprise, these initiatives have expanded the market for Baringo honey.

The Kenya Bureau of Standards based on the East African Standards for honey certifies the
honey sold by producer/processor groups in the county. Producers of Baringo honey also rely
on informal rules (norms) in governing the quality of the honey they produce. These rules can
only enhance honey quality to some extent thus, there is need for use of the formal rules in
governing honey quality. Trader groups in Baringo provide the group name and/or the name
of honey geographical origin i.e. "Baringo” on the honey label. Some groups also include the
name of the dominant flora in the region (i.e. Acacia spp.) or renowned tourist attraction sites

in the area (i.e. Lake Baringo and Lake Bogoria) in the honey labels as a marketing strategy.
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4.4.1.3 Kitui honey

According to honey producers and consumers interviewed, Kitui honey has a faint to
moderate sweet taste, high viscosity and distinctive brownish colour. Producers of the honey
attribute these characteristics to homogenous vegetation in forests dominated by Acacia spp.
where most hives are placed. Honey characteristics are also attributed to high temperatures in
the area of production. Traditional hives (log hives), which were observed hanging on trees
(mostly Acacia trees), dominate most of the beekeeping areas. However, a few modern hives
(box hives, langstroth hives and Kenya Top Bar Hives) were noted in some apiaries. Honey
producers in Kitui know the important bee flora, thus they place their hives in the areas where
the food resources required by the bees are available. Producers mentioned that flowering
vegetation types vary across regions and to some extent, this influences honey characteristics

(colour, taste, viscosity).

Some honey producer groups in the county have an umbrella association to handle honey
production, processing and marketing activities. ICIPE, an international non-governmental
organization based in Kenya supported the establishment of a cooperative and a processing
centre/market place known as the "Mwingi honey market place’. The market place was the
only functional sales outlet for the honey produced by members of honey groups in Kitui at
the time of the study. However, the Kitui government was in the process of establishing and
equipping six other honey collection/processing centres. The Mwingi honey market place has
equipment to facilitate processing, packaging of the honey produced within the region. The
market place brings together over 1800 producers, who are all members of active producer
groups in different areas within Kitui. These producers are expected to sell their honey at the
market place, however, a study conducted by Musinguzi et al. (2018) revealed that some of

these producers sell large quantities of honeys to brokers, thus forcing the market place to
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source honeys from other producers and brokers. Honey delivered at the market place is
checked for quality and separated during processing based on the region of production.
Processing is done through centrifuging using a special equipment for both honey combs
from modern and log hives. The honey sold at Mwingi honey market place is certified by the
Kenya Bureau of Standards, an indication that quality assurance for the honey is undertaken

in accordance with quality standards specified in the East African honey standards.

The honey sold at Mwingi market place is also certified organic by the Institute of Market
Ecology in Switzerland with support from ICIPE and the Ministry of Agriculture in Kenya.
Organic certification presents a link between honey quality and geographical origin (natural
environment and human factors). According to the chairman of the market place, organic
certification of the honey has created reputation and demand for the honey at the local and
national level. During the study, it was evident that buyers travelled from other
Counties/regions to purchase honey from Mwingi honey market place. During FGDs,
producers explained the importance of local rules i.e. taboos and norms in preserving honey
quality and in conserving indigenous vegetation. Interviews with honey traders revealed that
the farmers who deliver their honey at the market sell their honey at higher prices compared
to those who sell their honey to middlemen. A study conducted by Musinguzi et al. (2018)
confirmed that the fair prices at the market place applied for organic certified producers. Non
certified producers sell their honey at significantly higher price to brokers as compared to
prices offered at the market place. During focus groups discussions, honey producers who
delivered their honey to the market place indicated that besides the good pay they receive
after delivering their honey, they also receive annual bonuses which are pegged to their

honey sales.
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Members of the market place advocate for capacity building on proper beekeeping practices
in order to improve their honey production. Producers are trained on biodiversity
conservation to enhance sustainable production. Honey sold at the market place in Kitui is
labelled as = Eco-honey” followed by the words “linking forest biodiversity to sustainable
livelihoods’, and precise information on sources of nectar for the honey. Producers
interviewed were aware of the link between honey quality, natural environment and
community livelihoods. They stated that their understanding on this link has been enhanced
through benefits acquired from conservation programmes in the region initiated by ICIPE

whose focus is to maintain the quality of honey.

4.4.2 An assessment of the three honeys against four factors of GI potential

The three honey case studies described above show strengths and weaknesses for each honey
in terms of Gl potential. Figure 4.1 shows scores on perceptions of fulfilling the four Gl

potential factors for West Pokot, Baringo and Kitui honey.

Product specificity is the strongest Gl factor in the three honey cases. The three regions are
renowned for production of quality honeys. Producer capacity and know-how (Muli et al.,
2007) as well as vegetation (i.e. the dominant Acacia trees and other indigenous plants)
(Gichora, 2003; Gloor, 2011; Egelyng et al., 2017) contribute to the unique attributes of the
three honeys. Other products identified to have Gl potential based on product specificity
include Oku white honey in Cameroon and PGI/PDO EU honeys in the EU DOOR database.
Specificity of the products is based on their organoleptic traits and physicochemical
properties which are linked to specific floral nectar sources and activities undertaken by
producers during production of the honeys (WIPO, 2014). Pollen analysis provided the
evidence on floral sources surrounding the apiaries where these honeys were produced while

physicochemical analysis revealed the quality of the honeys based on different parameters.
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For the three honey cases under this study, the capacity of the producers/processors to
demonstrate the link between the honey quality and natural environment and human
factors/resources remains a challenge. This was also noted in assessment of Gl potential for
Karoo lamb (Bramley & Biénabe, 2013). Construction of facilities at the local level e.g.
accredited laboratories, where sensory, physicochemical and pollen analysis can be
conducted to demonstrate the link is therefore needed. There is also a need to document the

honey production processes and other features contributing to the characteristics of the three

honeys.
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Figure 4.1: Perceptions on fulfilling factors of GI potential for Kenyan honey (Likert
scale of 1-3, where 3 is the highly fulfilled)

In terms of collective action, honey producers in the three study areas are organized at
different levels from beekeeper groups to honey producer cooperatives similarly to producer.
Collective efforts as a factor enhancing Gl potential of Rooibos tea in South Africa was also
noted (Bienabe & Troskie, 2007) and Cotija Cheese (Pomedn, 2007). Cooperation of

producers in production and processing of West Pokot, Baringo and Kitui honeys has
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enhanced consistent honey quality and implementation of quality assurance standards and
product, which is a Gl prerequisite. On the other hand, collective marketing has played a role
in meeting market demand at the local level through bulk production, thus reputation of the
honeys. Collective reputation of products can result in increased benefits to producers as a
result of low transaction costs and economies of scale (Blakeney et al., 2012; Bramley &

Biénabe, 2013).

However, there exist challenges which would hinder protection of West Pokot, Baringo and
Kitui honeys with GI in relation to collective action. For instance, some honey producers do
not belong to any honey group, thus they work individually despite the existence of honey
groups and associations in the three areas. This was also observed in qualifying Oku white
honey in Cameroon for Gl labelling (Coulet & Mahop, 2012). In West Pokot and Kitui,
honey producer groups are not fully engaged in collective marketing of their honeys,
similarly to producers of honey bush tea in South Africa (Bramley & Biénabe, 2013). Also
vertical integration of West Pokot and Kitui honey producers with other value chain actors is
minimal. Additionally, the existing honey producer cooperatives in the study areas do not
bring together honey producers from all honey producing areas within a region, similarly to
what was also observed for silkmoth in Kakamega, Kenya (Egelyng et al., 2017). This would
likely result in information asymmetry and increase in opportunistic behaviour (e.g. free
riding, moral hazard and alteration of honey quality) among the value chain actors, thereby

affecting Gl potential.

Therefore, increased cooperation of producers and other stakeholders as well as collective
efforts in marketing of the West Pokot, Baringo and Kitui honeys are needed to develop
codes of practice for a potential Gl product, conformity to product specification, access to

relevant information and promotion of a product (Bramley & Biénabe, 2013). Building
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capacity of honey producers in the three regions would enhance cooperation and collective
efforts among honey value chain actors. Formation of a regional honey association, which
would bring together all honey producers from all locations within a particular region, would
also be needed to drive forward the processes and legal frameworks required in development

and registration of GI honeys.

Institutional and organizational support was identified as the weakest Gl factor, thus it
presents some constraints in protecting West Pokot, Baringo and Kitui honeys with GI.
Similar challenges were identified in qualifying Zanzibar cloves and Kenyan tea as potential
Gls (Blakeney et al., 2012). Existing honey standards i.e. East African Standards for honey
have been implemented by a few processors/traders of the three honeys in this study. Instead,
overreliance on informal institutions e.g. norms and taboos in governing honey production
activities was demonstrated for the three honeys as compared to use of formal rules, similar
to what was observed in the case study of Nguni hides in South Africa (Bramley & Biénabe,
2013). Use of informal rules may not suffice adherence and maintenance of quality needed in
marketing the honeys beyond the local level and enhancing a wider recognition of a product
(Egelyng et al., 2017), which is a requirement for Gl registration. Other formal institutions
which would govern production and marketing of origin honeys in Kenya are still in the
process of development and/or enactment. These include the Beekeeping Industry Bill,
National Beekeeping Policy and Gl Bill. Enactment of these institutions would guide
development of a honey monitoring plan which would enhance traceability, conformity of a

product to Gl specifications and registration of the honeys.

As noted during this study, production and marketing of the three honeys receive inadequate
support from government organizations and this has been a hindrance in enhancing their

recognition beyond the local level. Blakeney et al. (2012) identified similar challenges in Gl
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registration of African products. Protection of the West Pokot, Baringo and Kitui honeys with
Gl would therefore need regulatory framework, financial, infrastructural development, and
policy support. State intervention would be important in enforcement of existing policies and
standards that enhance production of quality honey that meet the market requirements
(Barjolle et al., 1998). Initiatives by the Ministry of Agriculture and other actors would be
important in supporting enactment and implementation of beekeeping/honey policies and
building capacity of honey producers and processors in order to enhance Gl development for

the three honeys.

Organic certification of West Pokot and Kitui honeys justify the quality of the honeys with
reference to environmental quality resulting from honey producers™ efforts in biodiversity
conservation, as noted by Allaire (2012). This has resulted in positive consumer perception
about the honey, resulting to increased demand and premium prices as noted based purchases
made during the data collection period. Benefits derived from a product based on
environmental quality is expected to create some economic incentives to conserve the natural
environment, as noted for Oku White honey in Cameroon (WIPO, 2014). This aspect of
linking biodiversity conservation to product quality for economic development has been
supported in other GI studies (Allaire, 2012; Blakeney et al., 2012; Marie-Vivien et al.,
2014). Organic certification for the West Pokot and Kitui honeys was done once and there
lacks capacity, facilitation and producer group’s commitment in renewing the organic
certification. This is likely to influence reputation of a product over a period of time, thereby

affecting the products” Gl potential.

Specificity of West Pokot, Baringo and Kitui honeys have enhanced their recognition and
demand beyond the local market. Similarly, unique characteristics of Ethiopian Coffee

(Blakeney et al., 2012) and Kalahari Melon seed oil in South Africa (Bramley & Biénabe,
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2013) enhanced their reputation internationally and establishment of niche markets.
Indicating the geographical area of production in the labels of West Pokot, Baringo and Kitui
honeys as well their exhibition in conferences, agricultural shows and trade fairs, has
provided information about product characteristics and region of production, thereby
contributing to market attractiveness in different markets as noted for Mamou chilli in
Guinea-Conakry (Camara & Haba, 2004). However, producers/processors of honey from the
three study areas do not provide full and verified information about characteristics
(organoleptic, physicochemical properties and pollen composition) of the honey and the
region of production. Provision of such information would ensure that consumers are not

misled with regards to quality of the honey and relation to its origin.

4.5 Conclusion

The factors used in assessing West Pokot, Baringo and Kitui honeys for revealed the potential
of the three honeys for protection with GI. However, there exist factors which may hinder
development of GI honeys despite their unique attributes, similar to other GI case studies in
Africa. Although the three honey cases indicated that initiative by other actors in the honey
sub-sector, have played an important role in enhancing GI potential of the honeys,
institutional and organizational support was identified as the weakest factor in enhancing Gl
potential of the three honeys. With the growing interest in Gl protection in Kenya,
information provided in this study provided useful insights on prospects for Kenya to develop
Gl products and their markets. Results of this study were based on perceptions and
observation, thus there is a need for product analysis in order to provide detailed information
on the link between product quality and geographical origin. Therefore, capacity building of
honey producers and processors at the local level, development, enactment and

implementation of institutional frameworks are needed to enhance their GI protection. Also,
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development and enactment of policies and regulations which would support development of

Gl honeys in Kenya is needed.
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CHAPTER 5 : DETERMINING THE PHYSICOCHEMICAL AND

MELISSOPALYNOLOGICAL PARAMETERS OF HONEY 3

Abstract

Properties and composition of honeys are essential in providing information regarding their
quality as well as in their differentiation based on production region characteristics. Honey
composition and quality can be determined through melissopalynological and
physicochemical analyses. There is inadequate knowledge on physicochemical properties and
floral sources that can differentiate potential Gl honeys (West Pokot, Baringo and Kitui
honeys) from other honeys. The aim of this study was to i) assess the physicochemical
properties of West Pokot, Baringo and Kitui honeys, ii) determine the floral sources of the
honeys from the three regions; and iii) assess differences between honeys from the three
study areas based on physicochemical properties and floral sources. Twenty one (21) honey
samples were collected in lowlands of West Pokot, Baringo and Kitui for analysis.
Melissopalynological analysis was carried out to determine honey floral sources while
physicochemical analysis determined honey quality. Results showed a total of 29 pollen types
in the honey samples analysed and Acacia spp. was the predominant pollen type in 4 of the
21 honey samples. The mean values of parameters analysed were: moisture, 16.34%; HMF,
23.28 mg/kg; diastase activity, 10.67 Schade units; free acidity, 22.95 meq/kg and electrical
conductivity, 0.40 mS/cm. Free acidity and electrical conductivity values of honey samples
obtained from West Pokot were significantly lower than the values of honeys from Baringo
and Kitui. Eighteen (18) honey samples had all parameter values within the limits set in the

East African Standards for honey, Codex Alimentarius Standards for honey and the European

3 Paper submitted to International Journal of Food Science as: Warui, M.W., Hansted, L., Gikungu, M., Mburu,
J., Kironchi, G. & Bosselmann, A. S. Characterization of Kenyan honeys based on physicochemical properties

and their botanical and geographical origin —accepted and publication process is ongoing.
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Union directive for honey. Results of this study suggest that honey producers have
undertaken appropriate measures in honey harvesting, processing, handling and storage.
However, there is need to build capacity of producers whose honey were of unacceptable
quality. This would involve training on proper honey production, processing and handling
practices as well establishment of honey collection and processing centres at the local level in
order to improve honey quality. This will enhance access to existing honey markets.

Conservation of bee floral sources is also needed to maintain honey quality.

Key Words: Honey, Melissopalynological analysis, Physico-chemical properties, Pollen

type, West Pokot, Baringo and Kitui Counties
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5.1 Introduction

Honey quality and characteristics are greatly influenced by natural factors (e.g. climatic
conditions and floral sources which provide nectar and pollen) and human factors (e.g.
traditions and know-how of producers in harvesting periods and methods, handling,
processing and storage techniques) (Rekha et al., 1997; Bogdanov, et al., 1999; Kugk et al.,
2007; Muli et al., 2007; Coulet & Mahop, 2012; WIPO, 2014; Yang et al., 2014; Diafat et al.,
2017). Substances which determine honey quality include pollen, water content, sugar
content, proteins, enzymes, phenolic compounds, flavonoids, vitamins, minerals, organics
acids, solid particles and free amino acids (Martos et al., 2000; Gonzalez-Miret et al., 2005).
Honeys also have a specific flavour and aroma based on the floral source (Zhou et al., 2002).
Composition and properties of honey are known to vary across different regions (Viuda-

Martos et al., 2010; Silva et al., 2013).

The quality of honey can be determined through melissopalynological analysis,
physicochemical analysis and sensory analysis (Cantarelli et al., 2008; Stolzenbach et al.,
2011; Jones & Bryant, 2014). These analyses provide useful information which can be used
to verify authenticity of honey as well as its botanical and geographical origin (Von der Ohe
et al., 2004; Petersen & Bryant, 2011; Stolzenbach et al., 2011). Among the quality
parameters considered in honey trade are physicochemical parameters (moisture,
Hydroxymethylfurfural (HMF), diastase activity, electrical conductivity, free acid, sugars and
water insoluble contents); organoleptic characteristics (colour, aroma, flavour and
consistency); and pollen composition. Levels or values of these parameters in a honey

indicate its relative quality.

Moisture is an important parameter in determining honey quality. Too high moisture content

often causes fermentation of honey leading to low shelf life and unpleasant flavour
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(Bogdanov & Martin, 2002). Climatic conditions, degree of honey maturity reached in the
hive and handling during harvesting, processing and storage all determine the level of

moisture content in honey (Silva et al., 2009; Yucel & Sultanoglu, 2013).

The level of HMF indicates freshness of honey and it is affected by the storage
conditions/periods and the extent to which it is heated (White, 1994; Kuguk, 2007; Mehryar
& Esmaiili, 2011). HMF level in honey is also influenced by moisture content, presence of
organic acids and sugars. High HMF levels in a honey sample suggest a possibility of
adulteration, overheating or storage for a long period of time (Castro-Vazquez et al., 2008;

Wang & Li, 2011).

Diastase is a natural enzyme which occurs in honey and is sensitive to heat. Low levels of the
enzyme in the honey indicate excessive heating during processing and/or storage for too long
or under high temperatures (Oddo et al., 1999; Bogdanov & Martin, 2002; Bogdanov et al.,
2004). Diastase content in the honey also depends on floral sources, nectar collection period

by a bee colony and its flow.

Acidity in the honey is influenced by organic acids, particularly gluconic acid which emerges
from bacterial action and glucose activity during honey ripening (Ruiz-Argueso &
Rodriquez-Navarra, 1973; White & Doner, 1980). Free acidity influences honey flavour,

texture, shelf life and stability (Gomes et al., 2011).

The electrical conductivity in honey is linked to concentration of organic acids, mineral salts,
ash, complex sugars and proteins (Chefrour et al., 2009). This honey parameter varies
depending on floral origin and it is important in classifying honey as either from nectar or

honeydew (Belay et al., 2013).
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In Kenya, honey production is concentrated in Arid and Semi-arid Lands (ASALS) (GoK,
2013). Honeys from ASALs have been identified as having potential for protection with
Geographical Indication (Gl) (Blakeney et al., 2012) and among the identified honeys were
Kitui, West Pokot and Baringo honeys. The Kenya Honey Council (KHC) in collaboration
with other actors in the honey sub-sector envisions to use Gl in enhancing market value for
these honeys (KIPI, 2009). Labelling a product with Gl adds its value and also enhances its
access to niche markets where consumers are willing to pay a premium price for specific

honey traits, thereby improving producers’ livelihoods.

Oku white honey from Cameroon (WIPO, 2014) and other honeys from European Union (EU
door database) are among the agricultural products protected with Gl based on their
characteristics which are attributed to geographical origin. To facilitate marketing and
registration of these honeys with GlI, their physicochemical properties and floral sources were
described to demonstrate the link between honey quality and the human environment as well
as geographical environment. Potential GI honeys in Kenya have not yet been described in a
similar way in order to fulfil an important requirement for access to niche markets and for Gl

registration.

Previous studies on Kenyan honeys have assessed the physicochemical properties of the
honeys sold in urban retail market (Ng'anga et al., 2013) and those processed through
traditional methods (Muli et al., 2007). However, there is inadequate knowledge on
physicochemical properties and floral sources of potential Gl honeys from West Pokot,
Baringo and Kitui. The aim of this study was therefore to i) assess the physicochemical
properties of West Pokot, Baringo and Kitui honeys in order to determine if they fulfil the
quality standards stated in the East African Standards (EAS) for honey, in the Codex

Alimentarius standards for honey and in the European Union (EU) directive for honey ii)
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determine the floral sources of the honeys from the three regions; and iii) assess differences
between the honeys from the three study areas based on their physicochemical properties and
floral sources. The results of this study will provide information on the link between honey
quality and composition with the natural environment and human factors in the three study
areas. This information is essential in differentiating honey produced in a particular region
from those produced in other regions, protecting the honeys with GI and maintenance of Gl

honey quality through the use of proper honey production and handling practises.

5.2 Materials and methods

5.2.1 Honey sample collection

Twenty one (21) honey samples (100g each), seven from each study area, were collected
during the first honey harvesting season (February and May 2015). The number of honey
samples collected was determined by availability of resources. However, the samples
represented a large production area since they were collected from processing plants where
producers collectively process and market the honeys. The honeys were collected from
beekeepers in the lowlands of West Pokot, Baringo and Kitui Counties, Kenya (Figure 5.1).
These areas are categorized as arid and semi-arid areas and rain-fed agriculture is unreliable
thus, beekeeping is largely practised and a viable venture (Government of West Pokot, 2013;
Government of Baringo, 2013; Government of Kitui, 2013). Honey production in the three
study areas is an important source of livelihood for the community (ICIPE, 2009; Gloor,
2011; Berem, 2015). Vegetation in the three areas where the honey samples were collected is
mainly natural forests comprising shrubs and woody or thorny trees, with Acacia flora

dominating the regions (Beentje, 1994; Maundu & Tengnas, 2005).

After collection, the 21 honey samples were placed in a fresh, sterile, closely tightened food

grade container. Containers with the honey samples were labelled with a number, place and
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date of collection for easy identification. The samples were stored at 25°C and kept away
from direct sunlight and moisture in order to ensure that their quality was maintained.
Analysis of the honey samples was conducted at Quality Services International (QSI1) GmbH

in Bremen, Germany.
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Figure 5.1: A Map showing areas where honey samples were obtained

5.2.2 Melissopalynological analysis

Identification of pollen types in honey samples and determination of their relative frequencies
of pollen grains in each sample was done using the methods described by Louveaux et al.
(1970), Louveaux et al. (1978), Feas et al. (2010), and Yang et al. (2012). Relative
frequencies of identified pollen types were determined through grouping and counting pollen
grains in the prepared sediment of each honey sample (Von der Ohe et al., 2004) using a

microscope. Pollen analysis was used in determining floral sources and in establishing
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geographical origin of honeys. Confirmation of geographical origin of honey was based on
the identified pollen spectrum being consistent with the flora of the particular region from
where honey samples were obtained (Louveaux et al., 1978; Bogdanov & Martin, 2002;

Jones & Bryant, 2014).

5.2.3 Physicochemical analysis

Physicochemical analysis including measurement of moisture content, HMF, diastase
activity, free acidity and electrical conductivity in each honey sample was done based on
methods described by the Association of the Official Analytical Chemists (AOAC, 1990) and
harmonized methods of the International Honey Commission (Bogdanov et al., 1997;

Bogdanov et al., 1999).

To ascertain if the physico-chemical parameter values obtained from the analysed honey
samples were of acceptable quality as required in different markets, the parameter values
were compared with the recommended levels as specified in the East African Standards
(EAS) for honey (EAS 36:2000), Codex Alimentarius honey standards (CODEX STAN 12-

1981) and the European Union (EU) directive for honey (2001/110/EC) (Appendix 1).

5.2.4 Statistical analysis

Means and standard deviation of the physicochemical property values for the honey samples
collected in each study area were calculated. Analysis of Variance (ANOVA) was used to
determine the differences in physicochemical properties parameters values of honeys
obtained from the three study areas. Relative frequencies of each pollen type in each honey
sample were calculated and expressed as percentages based on total number of pollen grains

counted. ldentified pollen types were categorized as predominant (>45%); secondary (16-
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45%); important minor; (3-15%) and minor (<3%) (Louveaux et al., 1970; Louveaux et al.,

1978; Jones & Bryant, 2014).

5.3 Results and discussion

5.3.1 Pollen composition

Results of melissopalynological analysis are summarised in Table 5.1. A total of 29 pollen
types were identified from the 21 honey samples analysed. Based on the methods used in
identification of pollen types, 11 were identified to family level, 17 to genus level and only
one to species level. Overall, 21 pollen types were recorded in honey samples from West

Pokot and Kitui and 20 pollen types in samples of Baringo honeys.
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Table 5.1: Percentages of pollen types in West Pokot, Baringo and Kitui honey

Pollen type Pollen type percentage (%)
West Pokot (n=7) Baringo (n=7) Kitui (n=7)

Honey Sample 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21
Acacia spp. 50 54 58 48 37 42 9 37 25 8 11 13 10 20 15 4 17 11 17 15 4
Euphorbiaceae 7 10 17 12 12 14 2 m m m m m m m 18 18 m 16 19 m m
Combretaceae m 7 5 7 9 10 18 m 21 3 26 35 27 m 17 23 6 20 26 11 32
Brachystegia spp. m m m m m m mMm mMm m m M mm m m mmm m m m
Bidens spp. 16 20 12 16 10 6 19 13 m 7 3 m 8 4 203 m 8 3 36
Capparaceae 3 m m m m m m m 12 20 30 20 11 2 11 10 m m m m
Poaceae m m m m m m m m m m m m m m 17 m m m m
Caesalpinia spp. m m m m m m m m m m m m m m 6 m m 3 m m
Sapindaceae m m 3 4 m m m m m m m m m m m m m
Leucaena spp. m m m m m m m m m m m m m m m m m m
Julbernardia spp. m m m m M M mMm m M m m m m m
Acanthaceae m m 13 18 11 m 18 9 m m m m m m
Scheffleraspp. (lvytree) 4 m m m m m 7 3 5 m m m
Chenopodium spp. m m m m M M m m m m m m
(black weed)

Onobrychis spp. m m m m m m m m m
Triumfetta spp. m m m m m m m m m 7
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Pollen type

West Pokot (n=7)

Pollen type percentage (%)

Baringo (n=7)

Kitui (n=7)

Honey Sample
Apiaceae
Brassicaceae
(crucifers)

Olea spp.
Coffea spp.
Vernonia spp.
Taraxacum spp.
Zea mays
Rhizophoraceae
Ebenaceae
Prosopis spp.
Myrtaceae
Eucalyptus spp.
Trifolium spp. (clover

types)

2

3

4

5

7

35

8 9
m
m
21 24

10 11 12

13 14 15 16 17 18 19 20

m m m 4

29 42

m

23

16

m
18

4 m
m
13

m m

m m
23

21

Predominant (>45%,), secondary pollen (16-45%), important minor pollen (3-15%) and minor pollen (m) (<3%)
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The results of this study showed that naturally occurring plants e.g. Acacia spp. and
Brachystegia spp. as well as introduced/cultivated plants e.g. Trifolium spp., Bidens spp.,
Eucalyptus spp., Prosopis spp., Euphorbiaceae, Combretaceae, Brassicaceae, Zea mays and
Coffea spp. are floral sources for bees. These observation agrees with findings of other plant-
pollinator interaction studies where observations of bees foraging on multiple plant species
from both natural and agricultural ecosystems were made (Waser et al., 1996; Gikungu,

2006) and different pollen spectrum observed in honeys (Aina et al., 2015; Gok et al., 2015).

Four honey samples (1-4) from West Pokot having Acacia spp. as a predominant pollen type
could be classified as unifloral honeys. Similar findings have earlier been found by Gloor
(2011). The predominance of Acacia pollen type in the four honeys is likely attributed to
honey bees’ preference for Acacia spp., the floral rewards by the preferred plant (Gikungu,
2006) as well as its massive flowering in West Pokot during the study season. Acacia spp. has
numerous flowers per inflorescence (Stone et al., 2003), which provide great floral reward
(pollen/nectar) to its visitors. The results showed that other 17 samples had a combination of
secondary pollen, important minor pollen or minor pollen and therefore could be classified as
multifloral honeys. This result could be attributed to honey bee preference for specific flora
based on its availability in a specific region, as well as limited/less frequency of honey bee

visits to flowering plant species in a particular region (Aina et al., 2015).

Some pollen types were recorded in all or most honey samples obtained from West Pokot,
Baringo and Kitui despite the differences in geographical location of the three areas. This is
an indication of similarities of vegetation types in the study areas based on agro-ecological
zonation. The common pollen types included; Acacia spp., Euphorbiaceae, Combretaceae,
Brachystegia spp., Bidens spp., Capparaceae, Poaceae (grasses), Caesalpinia spp.,

Sapindaceae, Leucaena spp. and Triumfetta spp.. Four of these pollen types (4Acacia spp.,
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Euphorbiaceae, Combretaceae and Brachystegia spp.) were recorded in all honey samples in
varying quantities. Some pollen types were observed in honey samples obtained from specific
areas and they included; Prosopis spp. in Baringo, Eucalyptus spp. in West Pokot, Olea spp.,
Apiceae, Taraxacum spp., Zea mays and Trifolium spp. in Kitui. Representation of specific
and common pollen types in the honey samples analysed is attributed to distribution and
diversity of plants in particular area depending on the ecological/eco-climatic zone of an area

(Beentje, 1994; Maundu & Tengnas, 2005).

Presence of pollen types of cultivated plants i.e. Coffea spp. and Zea mays in the honey
samples implied that agroecosystems provide bee floral sources. Plants from such ecosystems
can be useful in supporting bees especially when the natural flowering plants are not
blooming. Similar observations were noted in studies conducted by Gikungu (2006) and
Karanja et al. (2010). More so, some cultivated crops which are specific in particular regions
have been noted to yield unique honeys in EU whose attributes have facilitated its protection
with GI. Therefore, management of agroecosystem in the study areas can support survival of
bees and yield honey with characteristics which can enhance their GI potential and

sustainable production.

The results further showed pollen types of vegetation present in the three study areas,
including those dominant in arid and semi-arid areas (Ngethe, 1985; Gichora, 2005; Gloor,
2011; Wanzala et al., 2016). These results confirm the geographical origin of the honeys,
differences in honey pollen composition across regions and the natural link to honey

characteristics, thus this can form a basis for protection of the three honeys with GI.
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5.3.2 Physicochemical properties

The physiochemical parameter values of the honey samples from the three study areas, their
mean and standard deviation are summarized in Table 5.2. Mean values of physicochemical
parameters are compared across the three study areas. Details of physicochemical values of

the analysed honey samples are provided in Appendix 2.

The moisture content of honey samples from the three study areas ranged from 14.20 to 17.40
%, with an overall mean of 16.34+0.88 %. These values were below the maximum limit of
22% as recommended by EAS and 20% as recommended by Codex and EU directive for
honey. The results indicated that the honey producers in the study areas harvested ripe and
capped honey and that they stored honeys under suitable condition where moisture could not
be absorbed. There was no significant difference in moisture content percentage between
honey samples obtained from the three areas. However, moisture content of honey samples
from Kitui was higher than that of honeys from West Pokot and Baringo. Variation in
moisture content was likely attributed to botanical origin of the honeys (Yicel & Sultanoglu,

2013) and humidity in the areas.

Hydroxymethylfurfural (HMF) of the honey samples analyzed ranged between 11.00-120.00
mg/kg. The HMF value of one honey sample which had 120 mg/kg was marked as an outlier,
thus, was not used in calculation of MeanzSE as well as statistical differences for the honey
parameter values. The high HMF value of this honey sample exceeded the maximum limit of
HMF value as specified by EAS, Codex standard and EU directive for honey. This result
suggest faulty processing and storage conditions. The overall HMF MeanzSE for the honey
samples was 23.28+9.10 mg/kg and there was no significant difference in HMF content

between the three study areas.
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Diastase activity values of the honeys analysed ranged between 2.70-17.50 Schade units
(10.67+3.34 Schade units). Although there was no significant difference in diastase activity
value between honeys from the three areas, honeys obtained from Kitui had a lower mean
diastase activity as compared to the other two areas (Table 5.2). Diastase activity values of
three honey samples from Kitui (sample 17, 20 and 21) were below the minimum limit of 8
Schade units as specified by Codex and EU directive for honey, while only one honey sample
(21) was below the minimum limit of 3 Schade units as specified by EAS. This explains the
lower diastase activity mean for honey samples from Kitui. These results indicate that the
three honey samples had low enzyme content resulting from either overheating of the honey
beyond the recommended temperature of 40°C or storing them under high temperatures

beyond 25°C (Bogdanov, 2002).

Free acidity of the honeys ranged between 17.00-29.00 meq/kg (22.95+4.33 meq/kg) and
these values were below the maximum limit of 40 meg/kg as stipulated by EAS and 50
meq/kg as specified by Codex and EU directive for honey. These results indicated the honeys
were ripe during harvesting and they had low water content thus absence of fermentation
(Gomes et al., 2010). Free acidity values of honey samples obtained from West Pokot were
significantly lower than the values of honeys from Baringo and Kitui and this could be
attributed to differences in sugar concentration of the nectar (Ruiz-Argueso and Rodriquez-
Navarra, 1973) based on flower types. This is associated with variation of floral sources
between the three areas. Similar results have been observed by Sahinler & Gul (2004),

Williams et al. (2009) and Babarinde et al. (2011).
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Table 5.2: Means of composition of 21 honey samples obtained from West Pokot,

Baringo and Kitui

Moisture HMF (mg/kg) Diastase  Free acidity Electrical
Study Area  content (%) activity (meq/kg) conductivity
(Schade (mS/cm)
units)

West Pokot  15.94+0.42a  26.11+8.52a 10.83+3.23a 18.29+1.04a 0.30+0.06 a
Baringo 16.16+x1.29a  22.67+7.15a 11.39+1.63a 26.93+t2.70b  0.49+0.07 b
Kitui 16.93+0.30 a 20.68+12.10 a 9.79+4.74a 23.64+3.12b  0.42+0.06 b

Bonferroni 0.081 0.575 0.683 0.004 0.000

p-value

Means with same letters within a column are not significantly different (P<0.05)

Electrical conductivity of the honey samples ranged between 0.26-0.59 mS/cm (0.40+0.10
mS/cm). These values were below the maximum value of 0.8 mS/cm as specified in Codex
and EC directive. These results indicated that the honeys were either blossom honeys or
blends of blossom and honey dew honeys (Bogdanov et al., 1999; Chefrour et al., 2009;
Belay et al., 2013), an indication that honey is not adulterated. EAS does not specify the
required level of electrical conductivity in honeys. Electrical conductivity values of honey
samples derived from Baringo and Kitui were significantly higher as compared to electrical
conductivity values of those obtained from West Pokot. These results can be attributed to
high acidity values of Baringo and Kitui honeys (Bogdanov, 2002; Kirs et al., 2011) or the

variation in geographical origin/floral sources of the honeys.

In summary, 18 honey samples (all samples from West Pokot and Baringo and 4 from Kitui)
out of 21 samples analysed had all physicochemical parameter values within the acceptable
limits as stipulated in the EAS, Codex and the EU directive for honey. The 18 honeys were
classified as table honeys (i.e. honeys whose quality is fit for direct human consumption).

Results of the 18 samples indicated that producers and processors of these honeys take
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appropriate measures to safeguard its quality. These measures include harvesting mature/ripe
honey, use of appropriate temperatures while processing honeys and storing honeys under
favourable conditions (i.e. areas free from moisture and high temperatures. Results of the 18
honey samples indicated that the honeys were acceptable and could gain reputation and
access market in local, regional and international markets, including the EU. Honey from
Tanzania and Ghana have met local and international standards and this has enhanced their

access to EU market (SCF & Traidcraft, 2007; Akpabli-Tsigbe, 2015).

Results of the other 3 honey samples from Kitui, with unacceptable HMF and diastase
activity levels, were classified as industrial honeys (i.e. honey of lower quality, thus suitable
for industrial use). This was an indication that some producers/processors did not take
deliberate measures when processing/handling/storing honey. The low quality of the honeys
can negatively influence their authentication and reputation, thereby affecting their demand
and market scope. Production of low quality honeys in Kitui could be as a result of limited
capacity and lack of implementation of regulations governing honey production, processing,
packaging and storage. Also, findings from a study conducted at a honey processing and
marketing centre in Kitui i.e. Mwingi honey market place, where the three honey samples
were collected revealed that honeys of uncertain quality was sourced from brokers and other
individual producers outside the production region. This sourcing was due to low production
of honeys by the authorized producers within the study region (Musinguzi, 2016). Since
results of this study showed that some of the honey samples from Kitui were of good quality,
it could be likely that the problem in the low quality honeys was as a result of poor
processing, handling or storage by producers and brokers where the honeys were sourced by
the processing centre. Similar findings were noted for some honeys produced through

traditional methods and those sold in retail market (Muli et al., 2007; Ng“ang“a et al., 2013).

72



Proper post- harvest handling and traceability of the low quality honey is needed to facilitate

its Gl labelling.

5.4 Conclusion

Results of this study showed that honeys from West Pokot, Baringo and Kitui are of good
quality and they generally meet the standards for local, regional international market,
particularly EU. Melissopalynological analysis showed differences of the pollen spectrum
between honeys from the different study areas based on geographical zones. Pollen types
represented in the honeys were typical to vegetation of the study areas. Compliance of the
honeys to the existing honey standards as well as the natural link to honey quality can form a
basis for selling the product in niche market and in its protection with GI. To improve the low
quality honeys and maintain the ones with good quality as well as enhance their link to
natural and human factors, there is need for development of the honey value chain.
Activities/initiatives which can facilitate this include; training of honey producers and
processors on best production practices and conservation of bee flora, quality assurance of
honeys at the local level, establishment of local infrastructure (e.g. honey processing and
marketing centres and road). To improve the quality of Kitui honey, development of a
monitoring plan would be necessary. This tool would enhance honey traceability, control of
the honey value chain. Also, capacity building of producers and processors on appropriate
production, handling, processing and storage techniques as well as establishment of
collection centres and other infrastructure e.g. roads, would be needed. Development and
implementation of other institutions to support honey production and marketing is also

needed.
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CHAPTER 6 : DETERMINING THE DIVERSITY AND FREQUENCY
OF VISITORS OF Acacia brevispica AND EXTENT OF POLLINATION

BY HONEY BEES IN KITUI COUNTY *

Abstract

Acacia species dominate arid and semi-arid areas across the world and are an important
source of livelihood supporting activities. This is also the case in Kenya, where the Acacia
woodlands are under pressure, partly due to the extractive activities that generate household
income, such as collection of fuelwood, building poles, charcoal burning and livestock
fodder. There is an apparent dilemma between the extractive and non-extractive use of the
Acacia woodlands, and a need to develop income generating activities that also conserve and
support the natural basis. Honey production is a widespread activity in Kenyan arid and semi-
arid areas where Acacia species dominate, but information on pollination of the species in
relation to livelihood sustenance and natural resource conservation is scarce. Therefore, this
study investigated to what extent honey bees (Apis mellifera) visit and pollinate Acacia
brevispica in Kitui County, Kenya. The study also assessed the occurrence of Acacia pollen
types in honeys produced within the study area. Results showed that honey bees were the
most numerous flower visitor and pollinator of A. brevispica, while Acacia pollen was the
predominant pollen type in the sampled honeys. This shows that A. brevispica benefit from
pollination by honey bees in exchange for pollen and nectar which they use in production of
honey, which is a source of income for local households. Understanding this mutual
relationship between honey bees and 4. brevispica is key for survival of both in that, honey

bees need plants for production of honey and habitat while plants require bees to provide

4 Paper published as: Warui, M.W., Gikungu, M., Bosselmann, A. S., & Hansted, L. (2018). Pollination of
Acacia woodlands and honey production by honey bees in Kitui, Kenya. Future of Food: Journal on Food,
Agriculture and Society, 6 (1), 40-50
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pollination service. Honey bees are equally important in pollination of agricultural crops and
are therefore the interaction can ensure food security, community livelihoods and biodiversity

conservation.

Key Words: Acacia, Conservation, Honey bee, Honey Production, Livelihoods, Pollination,

Kitui County
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6.1 Introduction

Plant-pollinator interactions contribute to biological diversity, maintenance of ecosystem
functions, agricultural productivity, food security and livelihoods (Potts et al., 2003; Potts et
al., 2010). Unfortunately, this interaction is threatened by human induced factors, such as
urbanization (Potts et al., 2010), intensification of agricultural land use, intensive use of
chemicals, and the introduction of genetically modified and alien species (Krebs et al., 1999;
Richards, 2001; Ricketts, 2004; Tscharntke et al., 2005). Habitat loss and fragmentation may
result in reduced pollinator diversity (Vazquez & Simberloff, 2002) and lower number of
pollinators (Lennartsson, 2002; Potts et al., 2003), pollination deficits and low seed output
due to pollen limitation (Jennersten, 1988) all of which negatively affect plant populations as
well as agricultural production (Foley et al., 2005). However, human activities may also have
a positive role in the plant-pollinator interaction, such as pollination services of managed bees

in natural environments (Chamberlain & Schlising, 2008).

Mutual interactions between plants and pollinators can be complex and is associated with a
number of factors. For instance, visitation rates of a plant by pollinators can be influenced by
factors, such as climatic conditions, pollinator type and characteristics, and flower
morphology and physiology (Conner & Rush, 1996; Ushimaru et al., 2007). Previous studies
have shown that there is a relationship between pollination limitation, visitation rate and
abundance of pollinators (Larson & Barrett, 1999; Herrera, 2000). Pollinators can be
specialists, i.e. pollinators visiting one or specific plant species, but generalists that visit and
pollinate many and diverse plant species are more common (Johnson & Steiner, 2000;
Ghazoul, 2006). The honey bee is an example of a generalist pollinator (Olesen & Jordano,

2002; .Aslan et al., 2016).
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Forests surrounding agricultural farms have been found to have a positive impact on
abundance and diversity of pollinators (Ricketts, 2004; Klein et al., 2008; Karanja et al.,
2010) and survival of the plants (Kolehmainen & Mutikainen, 2006) as well as the survival of
the plants (Kolehmainen & Mutikainen, 2006). This has also been indicated in studies
conducted in Kenya (Karanja et al., 2010). Forests provide important foraging, nesting,
roosting and mating sites for most pollinators (Roubik, 1995; Ricketts, 2004). Absence or
change in natural habitats/forests interrupts plant-pollinator relationships (Richards, 2001;
Winfree et al., 2009; Goulson et al., 2015) and may lead to depressed agricultural output and
loss of livelihoods (Karanja et al., 2010). Besides creating a habitat for pollinators, forested
areas also play an important role for many rural communities, especially in areas with
widespread poverty and subsistence agriculture where collection of non-timber forest
products is undertaken as an important livelihood activity (Wunder et al., 2014). Such
activities are undertaken in dry forests and woodlands in Kenya where trees in the natural
environment have a supporting role for rural livelihoods. However, these areas may come
under pressure from the very same activities (Barrow & Mlenge, 2003; Kiage et al., 2007;

Mureithi et al., 2016).

As such, maintenance of pollination services and pollinator populations is a significant task,
not only geared towards conservation of natural resources (Stone et al., 2003), but also for the
sake of maintaining or enhancing agricultural productivity, food security and rural
livelihoods. In order to understand the importance of pollination services for the regeneration
and production of different plant species, natural and managed, information on the flower
visitors and their importance for seed or fruit set is required (Stone et al., 2003; Martins,

2008).
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Acacias spp. are thorny plant species in the Fabaceae family, which thrive well in tropical
and subtropical habitats, particularly in arid and semi-arid regions (Ross, 1981; Stone et al.,
2003; Marshall et al., 2012). The genera includes woody shrubs and trees, which can translate
to bushlands and forests (Ross & Gordon-Gray, 1966). The growth form of the plant species
are attributed to climatic and edaphic conditions in the growing area. Acacia plants are self-
incompatible and exhibit little or no self-fertilization (Muona et al., 1991) and rely on insects
for pollination (Tybirk, 1993; Tandon & Shivanna, 2001; Stone et al., 2003). Floral rewards
of Acacia plants to their visitors are nectar and pollen (Stone et al., 1998; Stone et al., 2003;),
and they are important food resources to a variety of insects (Martins, 2014; Adgaba et al.,
2017). Bees, wasps, flies and butterflies have been documented as flower visitors of most

Acacia spp. (Tybirk, 1993; Stone et al., 2003).

Acacia trees also constitute an important wild resource for rural communities in dry zone
areas across the world (Moncur et al., 1995). The trees are used for medicine (Ibrahim &
Ibrahim, 1998; Wanzala et al., 2016) livestock fodder (Nyambati et al., 2006), timber, poles,
charcoal and fuel wood (Stone et al., 1998; Stone et al., 2003; Dlamini & Geldenhuys, 2009).
Acacia plants also supports life forms as well as provide pollen and nectar for production of
honey (Martins, 2014). This is the case in the Arid and Semi-arid Lands (ASAL) of Kenya,
where a number of Acacia spp. are important sources for livelihood. In Kitui County, Kenya,
Acacia woodlands are known as sources of nectar and pollen for bees which enhance
production of a unique quality honey, which has a high demand and good reputation in the
region of production as well as at a national level (Egelyng et al., 2017). Honey production in
the area forms an important source of livelihoods for the local communities where several

beekeeping groups have been established.
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Acacia woodlands in Kitui have been under pressure, due to extractive activities which are
undertaken by local households for income generation (ICIPE, 2009). These activities include
collection of fuel-wood, building poles, charcoal burning, and livestock fodder. The Ministry
of Agriculture in Kitui County, Kenya has emphasized the need to develop non-extractive
and woodland 'friendly’ income generating activities. Therefore, the local communities in the
area have been supported in undertaking honey production activities for income generation.
However, little is known on the relationship between pollination of Acacia spp. in Kitui and
livelihood sustenance as well as conservation of natural resources. Furthermore, information
on the utilization of Acacia spp. and other surrounding vegetation by honey bees, in
production of honey has not been documented. Understanding the link between visitation and
pollination of Acacia spp. by honey bees, and the production of good quality honey can
increase the awareness of the double role of beekeeping for income generation and
pollination services to a woodland species under pressure. Therefore, this study investigated
the diversity and frequency of visitors of Acacia brevispica and extent of pollination by
honey bees in Kitui County. This plant is known for production of quality honey and it was
the key flowering plant species in Kitui County during the study season, thus selected for this

study.

6.2 Methodology

6.2.1 Study area

This study was carried out between January-May, 2016 in Kitui, Kenya, which falls within
the semi-arid zone in Kenya (Figure 6.1). The County is located between latitudes 0° 10' and
3% 0' South and longitudes 37°50' and 39°0' East (Government of Kitui, 2013). Kitui is home
to the Mumoni tropical forest reserve, which is adjacent to communal and private lands.

Beekeepers place their hives in the forest, communal and private lands. Small scale
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agriculture, pastoralism, and beekeeping are the main sources of livelihoods in the study area

(ICIPE, 2009; Ayuya et al., 2015).
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Figure 6.1: A Map of Kenya showing the study area and sampling site

Acacia and Commiphora spp. are the most dominant and widespread vegetation types in the
study area (ICIPE, 2009). Various Acacia plants flower at different times during the rainy
season. During the studied season, A. brevispica was the only flowering Acacia spp. A.
brevispica was also the dominant flowering plant with conspicuous white flowers that could
be observed throughout the study area. A smaller part of the study area was covered with
small-scale agricultural farms where crops, such as mangoes, cassava, sorghum, millet,
beans, and maize were grown. Temperatures in the study area range between 14°C and 34°C,
with September being the hottest month when most bee flora dries up. The area experiences
frequent droughts due to erratic and unreliable rainfall, ranging between 500-700mm

annually.
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6.2.2 Data collection

6.2.2.1 Abundance and diversity of flower visitors and pollinators of Acacia brevispica

To determine diversity, abundance of flower visitors, their frequency, pollinators of A.
brevispica and seed set, on-farm experiments were carried and this was guided by study
design used in pollination observations on some plants (Martins, 2008; Karanja et al., 2010;
Hansted et al., 2012). Four farms (2 ha each) located 2 km from the Mumoni forest in
Mwingi North, Kitui were selected for this study and the distance between the farms was 1
km. Each of the four farms had similar plant species belonging to different families, including
Acacia trees. In each farm, 14 Acacia trees were selected based on their form and structure.
In each of the tree, five branches with similar form, size, and shape were selected in the
middle of the crown for observation. Each branch had an average of five flowers. Pollinator
exclusion bags (nylon mesh of 10um hole size) were placed around the selected branches
when flowers were at bud stage to prevent unobserved flower visitors (Martins, 2008;
Martins & Johnson, 2009; Hansted et al., 2012). Flower visitor observations were carried out
between 8 a.m. to 4 p.m. on sunny days when flower visitors were active. The exclusion bags
were opened once and each flower was observed until it had been visited by a single visitor.
Flower visitors were observed for a maximum of 10 minutes once a day after which re-
bagging was done to ensure that no other pollinator visited the flowers. 4. brevispica has a
short flowering cycle, thus observation of flower visitors were done for two days in each
farm. Flower visitors, their abundance and behaviour on the flowers were recorded. Visited
flowers were marked using a ribbon tape and numbered differently for easy monitoring. The
pollinator exclusion bags were removed after fading of the visited and bagged flowers. The
mature pods on the marked branches were harvested, opened and the number of seeds
counted. To investigate if A. brevispica would set seed after self-pollination, 20 branches

from the trees were selected and bagged for observation of flower visitors. Additional 20
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branches were marked and left uncovered to allow for open pollination. Selection of these
branches for the experiment was based on previous studies (Martins, 2008; Hansted et al.,
2012). Seed set (the proportion of flowers that developed seeds) was calculated as the number

of seeds counted/potential ovules.

6.2.2.2 Collection of honey samples for pollen analysis

To assess the occurrence of Acacia pollen in honey produced within the study area, eight
unprocessed honey samples were collected from hives placed in areas surrounding the four
test farms. The eight honey samples were harvested and collected during the study season.
Each sample was placed in a clean and closely tight container to avoid contamination.

Containers with the honey samples were labelled and stored under room temperature (25°C).

Pollen analysis was carried out in Palynology section at the National Museums of Kenya. The
analysis was executed based on methods of melissopalynology described by Louveaux et al.
(1978) &Von Der Ohe et al. (2004). Pollen grains were extracted from collected honey
samples and identified using a collection of reference pollen slides and photographic atlas.
Pollen types found in the honey were recorded and occurrence percentages in each honey
sample were calculated. All of the honey samples were analysed during the same time period

to ensure uniform conditions and comparability.

6.3 Results

6.3.1 Flower visitors of A. brevispica and seed set

Flowers of 4. brevispica were visited by different insect groups belonging to three orders;
Hymenoptera (bees and wasps), Diptera (flies), and Lepidoptera (butterflies) (Table 6.1).

Bees were the most diverse groups of insects visiting A. brevispica (Table 6.1), with honey
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bees being the most frequent visitors. Aggression of honey bees was observed on occasions

where other visitors made an effort to land on flowers in which honey bees were foraging.

Table 6.1: Composition of flower visitors and abundance

Number of visitors on observed

flowers
Visitor/Study Insect Farm Farm Farm Farm Total number of
Site group 1 2 3 4 visits on flowers
Apis mellifera Honey 109 126 148 159 542
bee

Lipotriches spp. Bee 8 8
Lasioglossum Bee 11 11
Spp.

Braunsapis spp. Bee 1 10 11
Belenois aurota  Butterfly 16 31 9 9 65
Polistes spp. Wasp 1 1
Calliphora spp.  Fly 1 6 7
Syrphus spp. Fly 5 5

Seed set in A. brevispica was only recorded in the flowers visited by honey bees and those
left for open pollination throughout the flowering period. No seed set was found in flowers
excluded from visitors, or flowers visited by other insects, such as solitary bees (i.e.
Lipotriches spp., Lasioglossum spp. and Braunsapis spp.), butterflies, wasps, and flies. On
average, flowers visited by honey bees only had a seed set of 33.9% (n= 280), while flowers
left for open pollination, and thus possibly visited by any local pollinator had a 56.0% (n=20)

seed set (Table 6.2).
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Table 6.2: Seed set (%) for A. brevispica flowers exposed to different visitors (open

pollinated) and those visited once by honey bees

Seed set (%)
Site Flowers pollinated by Flowers open to other
honey bees pollinators

Farm 1 29.56 50.47

Farm 2 34.66 63.28

Farm 3 30.60 49.56

Farm 4 40.83 60.75

Mean 33.91 (+0.33) 56.01 (+0.19)

6.3.2 Pollen types found in honey samples

A total of 22 pollen types, belonging to 14 plant families were observed in the honey 8
samples collected during on-farm experiment. Of these, 21 were identified to genus level and
only one to species level (Table 6.3). Of the pollen type identified, two were from agricultural
crops, namely Sorghum and Zea mays. Acacia pollen was the predominant pollen type
(>45%) in all of the honey samples, thus the most important floral resource for honey bees in
this study. The Acacia pollen were certainly from A. brevispica since it was the only
flowering Acacia spp. in the study area during the studied season. Other pollen types were
represented as secondary pollen (16-45%), important minor pollen (3-15%), and minor pollen

(<3%) (Louveaux et al., 1978; Jones & Bryant, 2014).
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Table 6.3: Pollen types found in the honey collected from the study site

Pollen Type Family Pollen Type Percentage

HS1 HS2 HS3 HS4 HS5 HS6 HS7 HS8
Acacia spp. Fabaceae 64 62 48 69 55 65 53 46
Justicia spp. Acanthaceae 1 5 1 3 2 3
Leucas spp. Lamiaceae 10 2 2 6 4 3 3
Ocimum spp. Lamiaceae 17 13 10 5 8 4 7
Maesa spp. Myrsinaceae 1 5 6 1 2
Sorghum spp. Poaceae 2 1
Cyphostemma spp.  Vitaceae 1 1
Euphorbia spp. Euphorbiaceae 1 6 4 6 10 1 3 4
Allophylus spp. Sapindaceae 1 1 1
Vernonia spp. Asteraceae 3 18 10 2 3 8 10 7
Ageratum spp. Asteraceae 1 1
Solanum spp. Solanaceae 2 1
Aspilia spp. Asteraceae 4 10 3 5
Cucumis spp. Cucurbitaceae 5 3 3 2
Leonotis spp. Lamiaceae 5 4 2
Ipomoea spp. Convolvulaceae 1 3 2 2 3
Maerua spp. Capparaceae 1
Ricinus spp. Euphorbiaceae 5 2 2
Commelina spp. Commelinaceae 2 1
Acalypha spp. Euphorbiaceae 1 2 1
Zea mays Poaceae 1 2 2
Bidens spp. Asteraceae 2 4 3

Key: HS= Honey Sample

6.4 Discussion

Honey bees were the most abundant insects visiting A. brevispica. Similar observations were
made in other Acacia visitation studies in India (Tandon & Shivanna, 2001); Mexico (Raine

et al., 2002; Raine et al., 2007) and Hawaii (Aslan et al., 2016). The abundance of honey
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bees visiting A. brevispica in Kitui was attributed to the presence of colonized bee hives,
which results from beekeeping activities within the study area as well as the presence of wild
honey bees in tree hollows within the natural environment of the study site. Honey bees also
have a good communication system (waggle dance) and they take advantage of flowers with
promising floral rewards which can be foraged on with minimal cost (time and energy)

(Couvillon et al., 2012).

The results of this study also show that visitation of A. brevispica by honey bees contributed
to the reproduction of the plant. Recorded seed set from flowers visited by honey bees, unlike
those visited by other insects, was attributed to aggression of honey bees during foraging
(Martins, 2004; Vergara & Badano, 2009; Badano & Vergara, 2011), where honey bees were
observed chasing away other visitors who tried to forage on the flowers of A. brevispica.
Reproduction success was also attributed to contact of honey bees with stamens and pistil of
flowers during foraging. This result concurs with findings of other studies which noted that
honey bees competes with other pollinators for floral resources (Schaffer et al., 1983;
Steffan-Dewenter & Tscharntke, 2000; Thomson, 2006). Furthermore, their presence in
agricultural fields may decrease the diversity of other floral visitors who are likely to be
efficient pollinators (Badano & Vergara, 2011). Zero seed set in flowers visited by solitary
bees, butterflies, wasps and flies suggest that organisms visiting plants may not necessarily
pollinate the flower, even though they collect the floral rewards (Spears, 1983; Stone et al.,
2003). Higher seed set in flowers open for pollination (not bagged) may be as a result of the
flowers being exposed to more visits or by diverse visitors. Previous studies note that
visitation frequency of plants by pollinators (Benachour & Louadi, 2013; Couvillon et al.,
2015; Aslan et al., 2016) and diversity of visitors (Stone et al., 2003; Winfree et al., 2009)

enhance successful pollination. Lack of seed set on flowers that were excluded from
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pollinators implies that 4. brevispica requires pollination for reproductive success (Harsh,

2000).

Occurrence of Acacia pollen types in the honeys collected from the study area confirm that
Acacia plants are an important floral resource for bees, as also noted by Martins (2014).
Results also indicated that honey bees have the ability to forage on a great diversity of
flowering plants, including agricultural crops (Roubik, 1992; Waser et al., 1996; Villanueva-
G & Roubik, 2004; Martins, 2004) for their survival and reproduction (Roubik, 1992). Higher
pollen percentages of Acacia pollen types, as compared to other pollen types (Table 6.3),
could be attributed to honey bees preferences for 4. brevispica as well as their availability

and floral rewards offered by the plants (Roubik, 1993; Fidalgo & Kleinert, 2010).

The results of this study represent an opportunity to link pollination of Acacia woodlands, in
this case 4. brevispica, to both an income generating activity as well as to the contribution of
the regeneration of the woodlands through pollination services by the honey bees. Mutual
interaction between honey bees and A. brevispica is key for survival of both in that, honey
bees need plants for production of honey and habitat while plants require bees to provide
pollination service. This service contributes to food security, biodiversity and environmental
productivity. Given the current focus on sustainable development of arid and semi-arid areas
by the GoK (2010), benefits derived from interactions between honey bees and Acacia
woodlands could form an example of the necessity for sustainable utilization and

conservation of dry land forests ecosystems in Kenya.

All of the honeys sampled were classified as unifloral honey (i.e. Acacia honey), based on the
predominant Acacia pollen type. Acacia honey from Kitui has a high reputation and demand
as well as price premium in the market, which is attributed to the quality of the honey based

on its link to origin (Egelyng et al., 2017). Fetching premium prices from Acacia honey can
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form an incentive for producers to conserve Acacia woodlands and other bee floral resources
in order to enhance sustainable production. This has been the case for Oku white honey from
Cameroon, which fetches premium prices based on its acidic flavour and unique white
colour; characteristics which are attributed to two dominant white flower plants, namely
Nuxia congesta and Schefflera abyssinica, present in the Oku forest (WIPO, 2014). To
sustain production of Oku honey, producers and other actors within its production region
have made efforts in enhancing regeneration and conservation of bee floral sources (WIPO,
2014). Increased benefits from honey production are likely to increase honey production
activities, and to some extent, this may result in environmental pressure. There is, therefore, a

need for policy support in beekeeping for honey production and pollination.

6.5 Conclusion

Findings of this study indicate that honey bees are important pollinators of a natural woody
plant, 4. brevispica, which is an important floral source in honey production. Encouraging
beekeeping in the study area for honey production can lead to pollination of the woodlands,
thereby facilitating conservation of bees, their food resources and other biodiversity as well
as local livelihoods. Therefore, this study suggests that conservation initiatives in the study
area need to incorporate sustainable beekeeping practices. The results of this study also
creates an opportunity to market honeys produced in the study area using labels which
indicate a link of a product to the geographical origin, such as floral sources, for the honeys.
This is anticipated to enhance product premium prices, which would create incentives for

natural resource conservation and sustained production.
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CHAPTER 7 : DETERMINING THE FACTORS INFLUENCING

COLLECTIVE ACTION AMONG PRODUCERS OF HONEY®

Abstract

Collective action plays a critical role in Gl labelling of origin products since it enhances and
maintains product’s reputation. Origin honeys protected with Denomination of Origin and
Geographical Indication (GI) has added billions of Euros to European agriculture. Some
African countries have potential to create additional monetary value from their origin honeys.
Tapping this potential would enhance rural development while stewarding natural
environment. Kenya has identified honeys with unique characteristics which are attributed to
origin, thus the country can benefit from the honeys if protected with GI. However, there is
low participation of honey producers in groups. Using semi-structured questionnaires, data
was collected from 318 honey producers in Kitui, Baringo and West Pokot Counties, Kenya
in order to assess the factors determining membership to honey groups, a proxy for collective
action. From a logit regression, factors determining collective action among producer of
origin honeys include; experience in beekeeping, distance from farms to the honey processing
centre, education level, number of hives owned, use of modern hives, awareness on Gl,
production of honeys with origin linked attributes and access to information on production
and value addition of honey. This paper concludes that strengthening the capacity of honey
producers in Kenya through provision of information and infrastructural development is

important in enhancing collective action for development of GI honeys.

Key words: Collective action, Geographical Indication, Group membership, Origin honey,

West Pokot, Baringo and Kitui Counties

5 Paper submitted to Alanya Academic Review Journal as: Warui, M.W., Mburu, J., Kironchi, G., & Gikungu,
M. Factors influencing collective action among producers of origin honeys in Kenya—under review
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7.1 Introduction

Collective action which involves producer cooperation and collective efforts among other
actors working within and /or outside a products” geographical origin, is increasingly
becoming important in Gl development (Vandecandelaere et al., 2010; Blakeney et al., 2012;
Bramley & Biénabe, 2013). This is because some important factors considered in protection
of origin products can only be addressed at collective level. For instance producers need to
work collectively with relevant actors in defining Gl product, setting up and implementing
production and marketing rules (Giovannucci, 2009; Blakeney et. al., 2012) as well as code
of practice (Belletti & Marescoti, 2011; Belletti et al., 2012). Development and
implementation of rules governing a product can enhance its collective reputation and
traceability (Winfree & McCluskey, 2005) as well as management and conservation of
natural resources (Larson Guerra, 2004; Baker & Eric, 2008; Marie-Vivien et al., 2014;
WIPQO, 2014). This can result to increased product premium prices (Moschini et al., 2008),

thus enhanced producer livelihoods.

Origin honeys i.e. honeys with quality traits essentially attributed to their area of production
(geographical origin), have enhanced positive economic, social and environmental
development in countries where they are protected and marketed under Geographical
Indication (GI). Gl - a form of “branding from below™ (Mancini, 2013) identifies a product
whose quality characteristics are linked to geographical origin, cultural and physical
environment (landscape, people, and place) (Vandecandelaere et al., 2010). Among the
factors considered in registering origin honeys with GI include product specificity and
reputation, institutional environment and collective action (Coulet & Mahop, 2012; WIPO,

2014; Egelyng et al., 2017).
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Producer cooperation can facilitate overall success and sustainability of origin products
(Vandecandelaere et al., 2010; Bramley & Biénabe, 2013) due to benefits associated with
economies of scale (Barjolle et al., 2005), access to improved agricultural technologies
(Gibson et al., 2008) and infrastructure (Mwaura et al., 2012). Producers working collectively
also create avenues to advocate for support and formulation of policies to address production
and marketing issues (EPRC, 2012). Therefore, opportunistic behavior (e.g. fraudulent
imitation) is reduced and collective decision making enhanced (Mburu & Wale, 2006). This
can facilitate producer access to better and niche markets (Blakeney et al., 2012), thus

addressing issues of market failures.

Some Kenyan origin honeys have been identified to have potential for Gl protection (KIPI,
2009; Blakeney et al., 2012). However, the market potential of these honeys has not been
fully exploited. This is associated with low production volumes and inadequate value
addition of the commodity which influence its quality (Muli et al., 2007; Berem, 2015;
Egelyng et al., 2017). Establishment of honey groups in production region among other
initiatives has been undertaken to mitigate these problems (Gichora, 2003; ICIPE, 2009;
Berem, 2015). These initiatives aim to improve the value of honeys and increase their market
access, thereby enhancing development of arid and semi-arid areas (GoK, 2010). Despite
establishment of honey groups, participation of producers in the groups is still low (GoK,
2013). This study therefore analysed the factors determining producer membership to honey

groups.

Findings of this study will inform actors in the Kenyan honey sub-sector who are involved in
development of programmes, policies and institutional frameworks that enhance cooperation
of producers in production, value addition and marketing of honeys. Results of this study will

also inform policy makers involved in strengthening capacity, opening up, expanding and
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creating niche markets for Kenyan honeys, as well as those involved in development of Gl

regulatory framework.

7.2 Methodology

7.2.1 Study areas

This study was carried out in lowlands of West Pokot, Baringo and Kitui Counties, Kenya
(Figure 7.1). The three study areas are characterized by low, unreliable and poorly distributed
rainfall, high temperatures and frequent droughts which is associated with variations in
weather patterns as a result of climate change (Schreck et al., 2004; Government of West
Pokot, 2013; Government of Baringo, 2013; Government of Kitui, 2013). Beekeeping is more
prevalent in the three study areas and honeys produced in the regions have potential for

protection with GI (KIPI, 2009).
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Figure 7.1: Map of Kenya showing the three study areas and sampled household areas
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7.2.2 Hypothesized factors influencing collective action among producers of honey

Factors likely to influence membership in a farmer’s group/cooperative were identified from
literature (Karli et al., 2006; Etwire et al., 2013; Issa & Chrysostome, 2015), for consideration
in this study. These factors include; beekeeping experience, use of modern hives, distance
from farms to processing plant, education, age and gender of household, access to
information and credit, number of hives, land size and income (Table 7.1). Additional factors
likely to influence collective action among producers of honey which were considered in this
study included GI awareness (awareness of link between product quality and production
region) and production of honey with origin linked attributes (honey whose attributes can be
differentiated from those of similar products produced in other regions). Therefore, this study
hypothesized that Gl awareness and production of honey with origin linked attributes are

likely to positively influence membership to honey group.

Experience in beekeeping was expected to positively influence membership in honey group.
This is because experience over years can enhance a farmer to make appropriate decisions
(Affognon et al., 2015) to join group based on knowledge on the existing opportunities and
benefits associated with honey groups. The expected influence of use of modern hives was
positive based on the claims that use of modern hives would yield more honey (Affognon et
al., 2015), which would be cumbersome to extract manually. Modern hive also have special
honey combs in which would need advanced equipment for extraction (Carroll & Kinsella,
2013). Most of the specialized equipment are commonly owned at the group level, thus a

producer would need to become a member of a group to access such facilities.

Distance from farms to the processing plant was expected to positively influence membership
in honey group. Honey production in the study areas is practised farther from processing

plants thus producers would opt to become members of a group in order to share transport
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costs and get access to market as observed by Davis et al. (2010). GI awareness and
production of honey with origin linked attributes were expected to positively influence group
membership, as a strategy to protect the quality of product from adulteration and imitation.
Producers of honeys with unique attributes would become members of a group in order to

gain more prices for their products based on findings reported by Musinguzi et al. (2018).

Education level of the household head was expected to have both positive and negative
influence on group membership. This is because educated household heads are likely get
access and understand group membership and associated benefits more than those with a
lower education level or no education (Affognon et al., 2015). Age of the household head was
expected to have both positive and negative influence on group membership. Whereas
younger farmers would participate in groups (Davis et al., 2010) in order to adopt new
technology and explore innovations, older farmers would also become members based on
their networks, experience and an understanding benefits associated with groups. Also,
younger farmers may be resource constrained to participate in group while older people may
not (Morgan, 1988). Ability for older farmers to participate in group can be limited by

physical weakness associated with old age (Khan et al., 2012).

Gender was expected to positively and negatively influence membership in honey group. Due
to culture and traditions in honey production areas of this study, women were expected to
participate less in groups compared to men. Also, male farmers are more networked socially
due to their participation in informal meetings (‘barazas”) where they are likely to get
agricultural information. Women are less sensitized due to domestic workload which make it
difficult for them to participate in forums/meeting where they can access information. Males
are decision makers in households and are able to attend group meetings without objections

unlike female who have to get permission from their husbands.
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Access to production and value addition information was expected to positively influence
membership to group. Access to information has a positive effect on farmers’ decision to
participate in a group since they can make informed choices. Also informed farmers are more
likely to participate in groups in order to put into practice the knowledge acquired (Nnadi
Akwiwu, 2008). Influence of number of hive to group membership was expected to be
positive. Farmers with less hives would be expected to join groups in order to get access to
more and subsidized hives. On the other hand, those with more hives would have high
production levels thus, they would need advanced equipment to process honey (Carroll &

Kinsella, 2013) and this are mostly available at the group level.

Land size and group membership was expected to positively and negatively influence group
membership. Increase in farm size would mean more farm yields thus more income. Such
farmers would be less willing to be members of a honey group due to diversified farming
options. Farmers with less land sizes would participate in group in order to access inputs and
technology in order to maximize benefits from honey production which does not require little

land area (Carroll & Kinsella, 2013).

Influence of income on group membership was expected to be positive as well as negative.
Higher income would be a resource to invest in honey production/processing equipment. A
farmers with high income would therefore acquire equipment and other resources needed
without joining a group. On the other hand, in cases where members of a group contribute to
invest in equipment, high income would encourage a farmer to join a group (Carroll and
Kinsella, 2013). Low income also on one hand limit participation in group in a case where
farmers are required to make contributions in group investment. On the other households with
low income would become members of an existing group in order to benefit from communal

equipment provided to the groups by government and development partners. Access to credit
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by the household head was expected to positively influence membership to group since is

important for the improvement of small holder farming as shown by Otieno et al. (2010).

Table 7.1: Variables likely to influence collective action among producers of honey

Variable Description Nature of Variable Expected Sign

Dependent Variable
Household (HH) head membership  Dummy (1=Yes 0=No)

in honey group

Independent Variables

Experience in beekeeping Continuous +
Use modern hives Dummy (1=Yes, 0=No) +
Distance from farms to the Continuous +

processing plant

Gl awareness Dummy (1=Yes, 0=No) +

Education level of HH head Ordinal (O=None, 1=Primary +/-
education, 2= Secondary

education, 3= Tertiary education)

Age of HH head Continuous +/-
Gender Nominal (1=Male, 2=Female) +/-
Produce honeys with origin linked = Dummy (1=Yes, 0=No) +
attributes

Access to production info Dummy (1=Yes, 0=No) +
Number of hives per HH Continuous +
Land size Continuous +/-
Log HH income Continuous +/-
Access to credit Dummy (1=Yes, 0=No) +

The dependent variable used in this study has binary values, 1=yes or 0=no. Therefore, logit
model was used to analyse factors determining the likelihood of becoming a member of a
honey group, which is a proxy to collective action. The model helps in predicting the
outcome from a number of independent variables and it expresses the probability of an event

occurring to probability of an event not occurring.
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7.2.3 Data collection and analysis

The study was carried out in 2015 and both primary and secondary data were collected. To
collect data, semi- structured questionnaires were administered to a stratified random sample
of 318 honey producers (103, 110 and 105) in Kitui, Baringo and West Pokot respectively).
In each selected household, the head/spouse was interviewed. Data gathered from the
households included; household socio-economic characteristics, farm characteristics and
practises in honey production. Researcher’s own observations and insights were used to
verify information provided by respondents where possible. Data was analysed using STATA
statistical software version 13.0. Descriptive analyses were used to summarize demographics
and socio-economic characteristics of respondents. Logit regression analyses were performed
to determine factors influencing honey producer membership in honey group, a proxy for

collective action.

7.3 Results and discussion

7.3.1 Socio-economic characteristics

Summary statistics of socio-economic characteristics of the sampled population are provided
in Table 7.2. Results on producer membership in honey groups indicated a low level of
participation in honey groups by producers in Baringo and West Pokot as compared to Kitui.
High number of membership in groups among producers in Kitui was attributed to an NGO
led programme which enhanced collective value addition and marketing of honeys produced

in the region (ICIPE, 2009; Affognon et al., 2015).
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Table 7.2: Socio- economic characteristics of the households

Variables

West Pokot
(n=105)

Baringo

(n=110)

Kitui (n=103)

Overall

Mean experience in

13.95 (13.21)

19.03 (13.57)

28.49 (17.05)

20.41 (15.80)

beekeeping (years)

Mean distance (farms to 10.21 (7.44) 14.31 (8.13) 33.22 (24.01) 19.08 (18.04)
processing centres (Kms)

Mean education level of  0.44 (0.69) 1.48 (0.89) 1.02 (0.83) 0.99 (0.91)
HH head

Mean age of HH head 43.60 (14.42)  46.44 (14.23)  54.72 (14.56) 48.18 (15.10)
(years)

Mean number of hives 26.21 (34.78) 23.00 (28.08) 31.37 (39.08) 26.77 (34.23)
Mean land size (Acres) 3.92 (7.80) 6.06 (10.13) 6.87 (6.09) 5.62 (8.29)
Mean HH income per 133096.19 290922.00 124731.71 184980.77
year (Kshs) (173407.40) (529208.24) (177903.34) (349733.46)
Participation in honey 19.05 43.64 64.08 42.14

group (%)

Use modern hives (%) 2.86 21.82 30.10 18.24

Gl awareness (%) 78.10 94.55 79.61 84.28
Gender (% Male) 100 92.73 84.47 92.45
Produce honeys with 86.67 95.45 83.50 88.68

origin linked attributes

Access to productionand  95.24 78.18 82.52 85.22

value addition

information (%)

Access to credit (%) 0.95 15.45 3.88 6.92

Figures enclosed in parentheses represent the standard deviation of the mean (Source:
authors’ survey, 2015).

Although the overall mean education level of the respondents was low, household heads in
Baringo had a relatively higher education level compared to the other two study areas. West
Pokot recorded the highest percentage (64.76%) of respondents without any formal

education. Respondents’ ages ranged from 19 to 90 years and the highest average age was
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reported in Kitui. Age of the population sampled indicated that honey production was
undertaken by all age groups ranging from the youth to aging population. Results showed
some disparity in income levels between households in the study areas. The highest income
was reported in Baringo and this was attributed to favourable climatic conditions which

favour production of farm crops with market value (Gichora, 2003).

Use of modern hives was not a common practice in the study areas. The low use of modern
hives was attributed to beliefs, traditions and cultures on use of traditional hives (e.g. log
hives) and lack of access to modern hives as well as inadequate producer skills on use and
management of modern hives due to lack of training. Most respondents in the study areas
were aware of Gl (awareness of the link between product qualities to production region) and
they produced honeys with origin linked attributes (honey whose attributes can be
differentiated from those of similar products produced in other regions). Results on gender of
respondents indicated that majority of the households in the study areas were headed by
males. More respondents in this study had access to information on production and value

addition of honeys as compared to those who had access to credit for honey production

7.3.2 Results of factors influencing collective action among producers of honey

Factors influencing membership of producers in honey groups from the logit model are
summarized in Table 7.3. Determinants of membership to honey groups included experience
in beekeeping, distance from farms to processing centre, education level of HHH, number of
hives owned, use of modern hives, Gl awareness, production of honeys with origin linked

attributes and access to information on honey production and value addition.

Experience in beekeeping had a positive and significant influence on honey producer

membership in a honey group, particularly in West Pokot. Household heads with more years
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of experience in beekeeping were more likely to become members of a honey group
compared to those who had less experience. Experience gained by farmers over years can
enable farmers to venture into opportunities which can make them create more income for
future success and sustainability in their activities (ICIPE, 2009). This result is in agreement
with findings from a study by Muiruri (2015) who reported that beekeepers with more
experience in beekeeping had a higher likelihood of participating in beekeeping programs and
initiatives as compared to their counterparts. Affognon et al. (2015) also noted that farmers
with more experience in their farming activities can make decisions that would benefit them

based on past experiences

Households whose honey production farms were farther from the honey processing
centres/market had a higher likelihood of participating in the groups. Some respondents in
this study live in remote areas and getting honey to the processing centres/market is difficult
and expensive as high transport costs are involved (Berem, 2015). Such producers are more
likely to become members of a honey group in order to minimize transaction costs through
collective transportation of honey to the processing centres/market. This finding concurs with
that of Ngaruko & Lwezaula (2013) who found out that longer distance from household to

group convening centres influences farmer’s decision to participate in a group.
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Table 7.3: Logit regression estimates for the determinants of membership in honey groups

Variables West Pokot Baringo Kitui Combined
Coefficient(SE) Coefficient(SE) Coefficient(SE) Coefficient(SE)
Experience in beekeeping 0.052(0.022)** 0.040(0.025) 0.024(0.025) 0.037(0.012) **=*
Distance from farms to the processing plant -0.001(0.050) 0.070(0.066) 0.028(0.022) 0.051(0.013) **=*
Education level of HHH 0.221(0.440) 0.658(0.379) * 0.351(0.456) 0.503(0.189) ***
Age of HHH -0.006(0.023) 0.028(0.027) 0.023(0.029) 0.018(0.013)
Number of hives 0.012(0.008) 0.013(0.010) 0.015(0.011) 0.013(0.005) ***
Land size 0.119(0.073) 0.014(0.024) 0.056(0.082) 0.029(0.018)
Log HH income 0.274(0.618) 0.420(0.527) -0.157(0.573) 0.177(0.307)
Use modern hives 1.548(1.557) 1.291(0.618) ** 2.111(0.904) ** 1.413(0.438) ***
Gl awareness -0.582(0785) 1.033(1.266) 1.689(0.865) ** 0.978(0.482) **
Gender 0.611(0.918) 0.982(0.908) 0.881(0.569)
Produce honey with origin linked quality -1.124(0.852) 0.349(1.345) 2.505(0.876) *** 0.926(0.526) *
Access to production and value addition information 2.197(0.772) *** 3.606(0.971) *** 2.654(0.582) ***
Access to credit 0.451(0.719) 0.423(2.091) 0.549(0.609)
Log-Likelihood -39.373047 -55.692867 -36.399364 -138.66431
Psuedo-R? 0.1867 0.2609 0.4588 0.3594
X(p-value) 18.07 (0.05) 39.32(0.00) 61.71(0.00) 155.62 (0.000)

Notes: the level of significance is represented by stars i.e. ***significant at 1 percent, ** significant at 5 percent and * significant at 10 percent.
8 P Yy 8 p 8 p 8 p
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Education level positively and significantly influenced membership in honey group
particularly in Baringo. Household heads with a higher education level were more likely to
join honey groups. The possible explanation of this result is that higher level of education
provides a pathway for more information (Faturoti et al., 2006; Kasina et al., 2009; Wiles et
al., 2009), thereby enabling a producer to acquire knowledge and understand the
benefits/gains associated with producer groups. Similar findings were reported by Karli et al.

(2006), Etwire et al. (2013) and Issa & Chrysostome (2015).

Households with more hives and those who used modern hives particularly in Baringo and
Kitui had a higher likelihood to participate in a honey groups. This was attributable to the fact
that producers with more hives and those who use modern hives are more likely to produce
more honey (Affognon et al., 2015; Muiruri, 2015). Such producers are likely to become
members of a honey group in order to overcome problems of price uncertainties and high
transaction costs associated with individual marketing (Berem, 2015). Also, extraction of
honey from combs from modern hives require specialized equipment (centrifugal honey
extractors) in order to avoid destruction of the combs (Carroll & Kinsella, 2013). Members of
honey groups invest in such equipment and they are placed at centralized locations for use by
producers who are members of the groups. Honey producers using the modern hives are
therefore likely to become members of a group in order to gain access to collective honey

processing equipment.

Gl awareness and production of honeys with origin linked attributes positively influenced
membership in a honey group particularly in Kitui. Household heads who were aware of Gl
and those who produced honeys with origin linked attributes had higher likelihood of
becoming members of a honey group. An explanation of these results is that producers who

are aware of Gl are conversant with the collective nature of Gl and associated benefits
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(Bramley & Bienabe, 2013), thus are likely to become members of a group, in order to gain
benefits. On the other hand, those who produce honeys with origin linked quality would
become members of honey groups so as to; gain access to better markets, maintain product
position in the market, benefit from premium prices and better bargaining power from
collective reputation (ICIPE, 2009); Blakeney et al., 2012) and avoid risk of product
disappearance and exploitation by buyers (Vandecandelaere et al., 2010; Blakeney et al.,
2012). These findings are supported by the case study of Cotija Cheese (cheese with unique
characteristics attributed to origin) in Mexico where awareness on Gl and production of
unique cheese whose quality was recognized in the market resulted to collective action
(Pomeon, 2007). Producers of Cotija origin Cheese became members of a regional producer
association in order to enhance preservation of product quality as well as its reputation with

an aim to maintain income from the product (Vandecandelaere et al., 2010).

Results of this study also showed that access to information on production and value addition
is a significant determinant of membership in honey group, particularly in Baringo and Kitui.
Producers who had access to information on honey production and value addition were more
likely to become members of a honey group unlike their counterparts. This is possibly
because such producers would easily acquire information related to honey production
activities e.g. existing groups, requirements for becoming a member, associated benefits, thus
make informed choices. This result concurs with findings by Bhusal & Thapa (2005), Karli et
al., (2006), Kasina et al. (2009), Carroll & Kinsella (2013) and Etwire et al. (2013), who
found out that access to information influence farmers’ undertakings, practises,

developments, engagements and future plans.
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7.4 Conclusion and policy implications

Results of this study have revealed that farm characteristics, household characteristics and
producer characteristics can influence collective action. Awareness on Gl and production of
honeys with origin linked attributes have emerged as important determinants of producer
membership in honey groups, despite the fact that Gl is still a new concept in Kenya.
Collective action among producers of origin honeys could be enhanced through strengthening
capacity of producers and this can be achieved through trainings, infrastructural development
and dissemination of information (especially information on origin honeys) through extension
services and other awareness programmes. Results from this study suggests a need to
encourage policies and extension programs which bring information on production and value
addition of honeys as well as those that encourage farmers to improve their education. Gl
awareness on origin products and GI concept, requirements and benefits should also be
created. While use of modern hives can be encouraged and promoted in potential areas,
capacity building is also needed for producers using the traditional hives. Results also suggest
the need to develop infrastructure e.g. roads and appropriate technologies to enhance honey

production.
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CHAPTER 8 : EVALUATION OF EXISTING VALUE ADDITION
INITIATIVES THAT ENHANCE RECOGNITION OF TERRITORIAL

TRAITS OF HONEY®

Abstract

Recognition of honeys with specific characteristics attributed to their territory (geographical
origin) can enhance increased incomes to households in rural areas of Kenya, if protected and
sold under Geographical Indications (Gl) labels. This is mainly because product recognition
can result in its demand, reputation, access to market and its protection from imitation and
disappearance from the market. Initiatives undertaken by actors in the honey sub-sector and
other sectors to promote recognition of Kenyan honeys and their territorial and local traits
have not been documented. This study evaluated the existing value addition initiatives
enhancing recognition of territorial or local traits of the three Kenyan honeys i.e. Kitui, West
Pokot and Baringo honeys. Data collection methods used included literature review as well as
interviews with relevant stakeholders in the honey sub-sector and other relevant sectors.
Results showed that development of honey value chains, product certification, product
promotional and marketing activities and awareness on the link between product quality and
geographical origin have greatly contributed to recognition of West Pokot, Baringo and Kitui
honey as well as their territorial traits. Findings of this study will inform programs and

policies which aim to improve the honey sub-sector in Kenya.

Key Words: Geographical Indications, Honey, territorial traits, Value addition initiatives,

West Pokot, Baringo and Kitui Counties
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8.1 Introduction

Products with territorial traits i.e. products with specific attributes that are linked to their
geographical origin/area of production can create additional value through market/consumer
recognition (Vandecandelaere et al., 2010). Recognition of a product is based on its
specificity (unique characteristics which can be differentiated from other similar products
based on their territory characteristics) packaging, labelling and marketing (Vandecandelaere
et al., 2010). Classification of a product by consumers based on its attributes reinforces the
identity of the product itself and the community in its region of production (Blakeney et al.,
2012). Thus, this results in demand, reputation, access to market and its protection from
imitation and disappearance from the market (Giovannucci et al., 2009; Bramley & Biénabe,
2013). Uniqueness of a product is a critical factor in gaining and justifying market
recognition (Bramley & Biénabe, 2013). The stronger a product is characterized based on its
territorial traits, the easier it is to prove that the product is distinct thus its recognition. Legal
instruments play a great role in protecting unique characteristics of a product and its

recognition (Giovannucci et al., 2009; Bramley & Biénabe, 2013).

Products with characteristics linked to territory can be protected and marketed with
Geographical Indications (GI) (ARIPO & EU, 2012; Blakeney et al., 2012). GI links products
to geographical origin, traditions and typicity by indicating their unique characteristics,
thereby protecting the products from fraud, availing consumers with information about a

product and increasing premium prices (Vandecandelaere et al., 2010; Blakeney et al., 2012).

Kenya is among the African countries seeking for more value for their origin products in
order to meet consumer preferences, access niche markets and obtain higher product prices
(Blakeney et al., 2012). Although some origin Kenyan honeys have been identified for

protection with GI (KIPI, 2009; Blakeney et al., 2012; Egelyng et al., 2017), there is still
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unexploited potential for creating additional market value from these honeys. This has been
brought about by inadequate product specifications, poor infrastructure, poor knowledge on
products with territorial traits, inadequate and unoperationalized institutional environment,
financial constraints, poor access to market, low human capacity, collective action and honey
adulteration (Nyaga, 2004; GoK, 2013). Addressing this challenges can enhance recognition
of Kenyan honeys. Value addition initiatives undertaken by actors in the honey sub-sector
and other sectors to promote recognition of territorial traits of Kenyan honeys has not been
documented. This study evaluated existing value addition initiatives enhancing recognition of
territorial or local traits initiatives of the three Kenyan honeys. Findings of this study will
inform policy makers and actors in the honey sub-sector on appropriate policies and
programs, which can advance the honey sub-sector through recognition of honeys with
territorial or local traits in order to add their market value. This will thus present an agenda
for actions that need to be undertaken to overcome the barriers which can hinder marketing

and development of GI honeys in Kenya.

8.2 Theoretical framework

Protection of products based on their geographical origin, is founded on the economic
theories of information and reputation (Bramley et al., 2003). These theories explain the need
for avoiding market distortions/failures that occur as a result of information asymmetry
between producers and consumers of a product (Bramley et al., 2003). Recognition of a
product by consumers enhances its reputation and this can help overcome the market failure
associated with asymmetry of information (Bramley et al., 2003). Product recognition can be
protected through “institutionalization of reputation” in order to prevent consequences of

information asymmetries.
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GI which links product characteristics to its origin has been described as institutionalization
of reputation as it reduces problems of information asymmetry and free riding on product
territorial attributes which enhance product reputation (Belletti, 2000; Aprile et al., 2012)
This would reduce information costs for consumers sourcing their preferred products.
Successful Gl labelling of origin products requires consideration of a number of factors,
which include an appropriate institutional framework. Interaction between formal and
informal institutions can influence recognition of an origin product and its characteristics
(Vandecandelaere et al., 2010), thus reduce likelihood of fraud that can compromise product

recognition and validity.

Product recognition can be derived from actions of different actors within and outside the
area of production (Marty, 1998). Organization of producers and collective efforts in
production of an origin-linked product can enhance its collective reputation (Blakeney et al.,
2012; Bramley & Biénabe, 2013) and recognition. Existence and sustenance of collective
efforts is enhanced by transparency, accountability and equity in the institutional environment

(Bramley et al., 2003).

Marketing structures are also important in ensuring consistent market positioning and
effective commercialization of a product (Giovannucci et al.,, 2009). This can result to
product recognition and enforcement of regulations which ensure its quality and this can lead
producer access to market as well as high product demand and premium prices

(Vandecandelaere et al., 2010).

In Kenyan honey sub-sector, information asymmetry has resulted in lack of market access for
honey producers, high consumer prices, unethical marketing practices and poor market
organization (GoK, 2013). This has led to increased transaction costs due to search for

information, increased costs of production and supply thus influencing recognition of Kenyan
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origin honeys. Based on the theories of information and reputation, this study discusses how
existing value adding initiatives in the Kenya's honey sub-sector have enhanced recognition

of West Pokot, Baringo and Kitui honey and their territorial traits.

8.3 Methodology

8.3.1 Study area

This study was carried out in Kitui, Baringo and West Pokot Counties, Kenya, in the period
2014-2015. Both primary and secondary data collection methods were used. Primary data
involved in-depth interviews with actors at the national and local honey sub-sector as well as
with representatives from other organizations supporting the honey sub-sector. In each of the
study areas the following respondents were interviewed; 5 honey producers, 3 honey
processors, 3 honey traders/marketing agents, and 3 representatives from Ministry of
Agriculture (MoA), Ministry of Trade Industry and Enterprise (MTIE) and Agriculture Sector
Development Support Programme (ASDSP). Two focus group discussions were also
conducted with honey producers in each of the three study areas. At the national level, in-
depth interviews were conducted with one representative from each of the following
organizations; Kenya Organic Agricultural Network (KOAN), National Beekeeping Institute
(NBI), Kenya Industrial Property Institute (KIPI), Kenya Bureau of Standards (KEBS),
International Centre of Insect Physiology and Ecology (ICIPE) and Kenya Honey Council

(KHC).

Secondary data was gathered from study and reports on honey related initiatives. The
researcher also collected data through participation and observations during honey market
days, honey processing activities, honey conferences, meetings, trainings, trade and
marketing related activities organized by organizations supporting honey production at the

local and national level.
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8.3.2 Data analysis

Contextual analysis was used to analyse information gathered from the interviews with actors
supporting the honey sector. The statements provided by the respondents were analyzed in
relation to economic theories of information and reputation (Bramley et al., 2003) and case

studies.

8.4 Results and discussion

Interviews and discussions of this study revealed that a number of value addition initiatives
are undertaken by actors in governmental, non-governmental organizations and producers
(Figure 8.1) at the national and local level in order to enhance recognition of West Pokot,

Baringo and Kitui and their territorial traits.
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Figure 8.1: An illustration of value addition initiatives by actors supporting the honey
sector (Source: own schematic based on interviews)

Development of honey value chain by the ASDSP, programme under Ministry of Agriculture

(MoA) was ongoing at the county level during the study period. Specific activities that were

carried out included development of honey processing and marketing centres, organization of

honey producers, processors and traders into groups, associations and cooperatives; input
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supply e.g. beehives; organizing honey conferences in collaboration with other organizations
training on best practices in hive management, honey harvesting, post-harvest handling,
processing and storage; conservation and regeneration of bee flora linking producers,
processors and traders to financial institutions which offer interest free loans and linking
honey traders to the market and consumers. ICIPE and the NBI were also actively involved in
the honey value chain development. These initiatives have enhanced consistent production
and supply of quality honey, thus preventing products from disappearing in the market,
differentiation of products in the market and protection of product quality/characteristics
from imitation. Also, unscrupulous traders and free riding activities have been controlled
through exchange of information, collective marketing thus reducing market distortions
which can hinder recognition of honeys and their territorial traits in the market. Honey
producer groups in the study areas conduct exchange visits and field days where they learn
best practices on honey production. Also, larger honey groups have supported the smaller
groups in processing and marketing of honeys through provision of equipment. Through this
initiative, the small scale producers have a direct link to consumers and access to market
through reducing distortion of information and exposure to middlemen. Similarly, previous
studies have noted that strengthening and vertical and horizontal collaboration of actors
within the value chain contributes greatly in enhancing product quality value addition of a
product thereby enhancing its recognition (Marescotti, 2003; Pomeo6n, 2007; Bienabe &

Troskie, 2007; Vandecandelaere & Mery, 2008; Sereyvath, 2009).

Honey traders in the three study areas receive support from the MTIE and the EPC in
marketing their honeys. Discussions revealed that traders do participate in product
promotional/marketing events which are organized and facilitated by EPC. These events
include trade fairs, honey conferences, exhibitions and agricultural shows at the local and

national level. Such marketing activities have connected producers and consumers. Producers
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get the opportunity to give information to consumers on honey characteristics, quality and
their production processes. On the other hand, consumers get first-hand and additional
information about a product and this avoids loss of information which is of importance to
honey users. Provision of information to consumers about a product has reduced transaction
costs in search of information, thereby addressing issues of market failure for the honeys.
Producers in the study areas understand and implement marketing rules and other particular
requirements that enhance market entry and product promotion. This has resulted in
development of regional partnerships and strategic alliances with other marketing companies
thereby enhancing a wider recognition of the honeys beyond the local markets. In addition
the products are availed to consumers in areas where they not penetrated before. Marketing
activities of a product have been deemed important in addressing information asymmetry,
thereby enhancing its reputation in the market (Garcin & Carral, 2007; Gallego Gomez,

2007)

Honey quality assurance and control is undertaken by KEBS in accordance with honey
specification as stipulated in the East African Standards (EAS 36:2000). Honey testing is
carried out using accredited equipment. In addition to honey tests, inspection of hives,
harvesting, processing, handling, packaging and storage equipment and techniques are also
carried out. During the fieldwork, KEBS certification mark was observed in honey labels
used by most processors/traders who have complied with the existing standards. The quality
assurance body also conducts regular inspection of honeys sold in supermarket and other
trading centres/markets. This initiative has helped in removing inferior honey products and
those that imitate quality honeys in the market, thereby enhancing recognition of origin and
genuine products. Some honey producers in the study areas have been certified as organic
producers by the KOAN in collaboration with the MoA and ICIPE in accordance with the

East African Organic Standards. This kind of certification involves inspection of honey
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production inputs, bee foraging areas, processing and handling techniques. According to
producers, quality assurance and organic certification have increased demand of the honeys
in the market as indicated by producers. Compliance to East African honey standards and
conformity to other product specifications have removed trade barriers thereby enhancing a
wider recognition of the honeys at the local, national and regional markets. On the other
hand, organic certification of honeys which signify environmental quality based on
biodiversity conservation initiatives and informal institutions has created a positive image of
production region thus increased demand and appreciation of honeys produced in the regions
based on their traits. In a similar way, case studies of products have reported that quality
assurance and certification of a product builds confidence and acceptance of the product by
consumers, thereby increasing its demand and reputation (Gerz & Fournier, 2006; SINER-GI,

2006; Gallego Gémez, 2007; Mawardi, 2009).

Kenya Industrial Property Institute and the KHC have created awareness on Gl and honey
branding using collective marks (marks distinguishing the geographical origin or other
common characteristics of goods from others). This has enhanced producer knowledge on use
of labels to protect and market their honeys. Some honey producers/traders use a common
label for their honeys. These labels provide a brief description of the honey, its origin and
brand name as well as contact information of producers/processors/traders. Product labelling
has provided useful information about the product e.g. quality, content and origin to
consumers who also can source for more information about a product using the provided
contact details. This initiative enhances product traceability thus reducing fraudulent and free
riding activities, thus meeting consumer needs and enhancing a positive perception about a
product. Case studies conducted by Mawardi (2009) and Sereyvath (2009) have reported that

use of logos and labels in a product provides useful information to consumers as well as
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enhancing interaction between producers and consumers, thereby enhacing product reputation

and market.

Honey processors and trader groups have established honey shops along major roads, tourist
attraction sites, local hotels and main markets in production regions. This has ensured
availability and access of the honey to consumers who are not conversant with location of
honey markets within production regions e.g. travellers, tourists, local visitors and other
traders. Establishment of honey market places in tourist attraction sites and at consumer’s
convenience has enhanced accessibility of honey, thus its reputation. In a similar way,
establishment of niche markets through tourism related activities have enhanced reputation

and market of some products (Camara & Haba, 2004; FAO, 2006; Pomedn, 2007).

8.5 Conclusion and policy implications

The honey case studies in Kitui, Baringo and West Pokot revealed that different forms of
initiatives undertaken by actors within and outside the honey sub-sector play a great role in
adding market value to the honeys. Honey producers and traders within the study regions
have seized the opportunities brought about by these initiatives. This has enhanced
recognition and reputation of their products at local, national and regional market. Findings
of this study indicate prospects for Kenyan origin honeys to be protected with Gl establish
niche markets through recognition of their territorial traits. However, to register these honeys
with Gl, there is need for development and implementation of honey policies at the county
level as well as in development of monitoring plans that can enhance traceability and
accreditation of honeys. Also, capacity development (e.g. trainings, development of
infrastructure etc.) and awareness creation programs should target all producers in a
particular region since they are required to work collectively in safeguarding origin product

for maintenance of product quality and sustainable production. Use of a common standard
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label for honeys originating in the same geographical area would also enhance recognition of
the honeys and their territorial traits as well as reputation which is a prerequisite in
development of GI products. Recognition and reputation of a product stems from a collective
process thus coordination of involved actors in their value addition initiatives would be

necessary.
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CHAPTER 9 : SUMMARY, CONCLUSION AND POLICY RECOMMENDATIONS

9.1 Summary

This study sought to analyse the quality and origin attributes of Kenyan honey for
Geographical Indication (GI) labelling. Explicitly, the study sought to (1) assess the
suitability of honey from West Pokot, Baringo and Kitui Counties for Gl labelling; (2)
determine the physicochemical and melissopalynological parameters of honey from West
Pokot, Baringo and Kitui Counties; (3) determine the diversity and frequency of visitors of
Acacia brevispica and extent of pollination by honey bees in Kitui County; (4) determine
factors influencing collective action among producers of honey from West Pokot, Baringo
and Kitui Counties; and (5) evaluate existing value addition initiatives enhancing recognition

of territorial traits of honey from West Pokot, Baringo and Kitui Counties.

The study was conducted in lowlands of West Pokot, Baringo and Kitui Counties. The study
sites were chosen because they are known for production of unique honeys which can be
differentiated from those producer regions. The study adopted a research design that involved
field surveys (interviews and questionnaire administration), on-farm experiment and

laboratory experiment.

The study found that West Pokot, Baringo and Kitui honey are suitable for Gl labelling
mainly based on specificity which can be linked to the natural environment and human
factors. This study identified gaps which are hindrances for Gl labelling of Kenyan honeys.

Further, the institutional and organizational support represented

This study also found out that there is a mutual interaction between honeybees and Acacia
brevispica. Honey bees obtain nectar and pollen from the plant while the plant benefit from

pollination service for the bee. The mutual relationship is important in maintaining honey
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quality for Gl labelling. The study also found a positive relationship between household and
farm characteristics with collective action. Factors that positively influence producer
membership to honey group (proxy for collective action included experience in beekeeping,
distance from farms to the honey processing centre, education level, number of hives owned,
use of modern hives, GI awareness (awareness of link between product quality and
production region), production of honeys with origin linked attributes and access to

information on production and value addition of honey.

Initiatives by different actors supporting the honey sub sector enhance recognition of
territorial traits of West Pokot, Baringo and Kitui honey through addressing issues of
information asymmetry and product reputation. The initiatives include; product quality
assurance and certification, promotion and marketing, capacity building, awareness creation

on GlI, branding and environmental conservation initiatives.

9.2 Conclusion

Based on the results of this study, West Pokot, Baringo and Kitui honey exhibited unique
quality characteristics which demonstrated a link with the natural environment (i.e. floral
sources and pollination service) and human factors (culture, traditions and know-how). This
can enhance marketing of these honeys in reference to this link for increased premium prices
for the producers. Therefore, these results lead to a conclusion that the three honeys have

potential for Gl labelling.

Initiatives by a wide range of actors within and outside the honey sector contribute
significantly to recognition of West Pokot, Kitui and Baringo honeys and their territorial
traits. These initiatives can form an opportunity for honey value chain to exploit benefits

associated with geographical-linked product quality. However, honey value addition

118



initiatives mostly benefits honey producer/processors/traders who are organized in groups.
This is a drawback to recognition of origin honeys beyond the local level. Therefore honey
producers who operate as individuals need to be encouraged to become members of the
existing groups. This can be enhanced through addressing identified factors which influence
membership to honey group. Also proper coordination among organizations involved in

honey value addition activities need to be enhanced.

Findings of this study showed a weak institutional environment and inadequate
organizational support in production and marketing of the three honeys. This is a hindrance
for Gl protection of the potential products. The results highlight the need for policies and
laws supporting registration of potential GI products for enhanced community livelihoods,

social inclusion and biodiversity conservation

Overall, the study findings indicate that there exists an opportunity for producers of West
Pokot, Baringo and Kitui honeys to gain additional benefits from their products, similarly to
how other countries across the world have benefited from their origin products which are

protected with PGI/PDO.

9.3 Policy recommendations

Findings of this study showed that there are weaknesses in enactment and enforcement of
policies, standards and regulations which influence product quality. Existing honey standards
need to be enforced at the local level for quality assurance of honey. Enactment of relevant
policy instrument is also needed to guide in development of a honey monitoring plan to

enhance traceability of honey from the origin.

The study found out that access to information on production and value addition of honey,

thus, government and other actors working in the honey sector need to encourage policies
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that bring awareness and information to honey producers e.g. extension officers, exchange

visits and pamphlets.
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APPENDICES
Appendix 1: Recommended physicochemical parameter values based on East African Standards (EAS) for honey (EAS 36:2000), Codex

Alimentarius honey standards (CODEX STAN 12-1981) and the European Union (EU) directive for honey (2001/110/EC)

Moisture HMF Diastase Free acidity Electrical
Honey content : conductivit
standards (mg/kg) (Schade units) (mea/kg) y
(%) (mS/cm)
EAS <22 <80 >3 <40 np
Codex <20 <40 >8 <50 <0.8

Np=not specified
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Appendix 2: Physicochemical parameter values of West Pokot, Baringo and Kitui honey

Study Area Honey Moisture content HMF (mg/kg) Diastase activity Free acidity Electrical
Sample (%) (Schade units) (meq/kg) conductivity

No. (mS/cm)

West Pokot 1 15.70 19.00 8.90 18.50 0.30
2 15.80 19.30 9.60 18.50 0.31

3 15.80 27.30 8.80 17.00 0.26

4 15.80 26.80 8.60 17.00 0.26

S) 15.80 23.30 12.50 18.50 0.28

6 15.80 23.10 9.90 18.50 0.28

7 16.90 44.00 17.50 20.00 0.44

Mean+SE 15.94+0.42 a 26.11+8.52 a 10.83+3.23 a 18.29+1.04 a 0.30+0.06 a

Baringo 8 15.00 11.00 12.60 25.50 0.56
9 14.20 23.90 9.50 25.50 0.54

10 17.40 28.90 9.30 28.50 0.44

11 17.40 28.90 11.70 29.00 0.44

12 17.40 28.40 10.60 29.00 0.44

13 15.70 22.60 13.60 29.00 0.59

14 16.00 15.00 12.40 22.00 0.42

Mean+SE 16.16+1.29 a 22.67+7.15a 11.39+1.63 a 26.93+2.70 b 0.49+0.07 b
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Honey Moisture content HMF (mg/kg) Diastase activity Free acidity Electrical

Study Area Sample (%) (Schade units) (meq/kg) conductivity

No. (mS/cm)

Kitui 15 17.10 17.10 8.60 24.00 0.38
16 16.80 11.30 14.50 25.00 0.44

17 16.60 35.50 7.50 20.50 0.39

18 17.40 11.80 16.20 29.00 0.52

19 16.70 11.80 12.20 25.00 0.45

20 16.70 36.60 6.80 20.00 0.38

21 17.20 120.00* 2.70 22.00 0.35

Mean+SE 16.93+0.30 a 34.87+39.13 a 9.79+4.74 a 23.64+3.12 b 0.42+0.06 b

P value 0.081 0.614 0.683 0.004 0.000

Mean+SE with the same letters (column) are not significantly different (P<0.05)

*HMF value was not used in determining Mean and statistical differences for the honey sample parameter values since it is an outlier
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Appendix 3: Household survey questionnaire

HOUSEHOLD SURVEY QUESTIONNAIRE

SECTION A: Questionnaire Identification

Serial no. of Questionnaire Date of survey (dd/mm/yyyy) _ / /2015  Start Time
Enumerator (Full Name):

County: 1=Kitui 2=Baringo  3=West Pokot

Sub-County

Location:

Sub-Location:

Respondent(s) Name: (Should be the household head or spouse)
Position in the household:  1=Head 2=Spouse

GPS coordinates: GPS No Way Point

Latitude: (North/South) ( )

Longitude:  East ( )

Elevation/Altitude

SECTION B: Farm Characteristics and Beekeeping
1. Farm Characteristics

1.1. Average size of owned land acres

1.2. Land tenure type: 1=Own with title 2=Own with no title 3= Rented 4=Communal land  5=Other (please specify)
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1.3.  How many years have you practiced farming in this region? years

1.4. s your household involved in beekeeping? 0=No 1=Yes (If no ask question 1.5, if yes, proceed with question 1.6)

1.5 What are the reasons for not keeping bees?

1=Lack of interest ~ 2=No land to practise beekeeping  3=Fear of bees 4=0Id age 5=0thers (specify)
1.6 Who did you learn from about beekeeping?
1="Parents 2=Friends 3=Neighbours 4=Extension officers 5=Other Relatives 6=Internet 7=0Others
1.7 What motivated you into beekeeping?  1=Honey production  2=Lack of an alternative agricultural activity 3=Hereditary
4=Conservation aspect 5=Lack/scarcity of other sources of foods = 6=Culture/tradition ~ 7=Pollination 8=Other (specify)

1.8 How many years have you been practicing beekeeping?

1.9 What types of beehives do you have, how many for each type?

Type of bee hive Possessed or owned | Type of wood they are | Number | Of total number of hives, how

0=No 1=Yes made up of (local name) of hives | many hives have bee colonies

Langstroth hive

Kenya Top Bar hive

Log hive

Super log hive

Box hive
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1.10  Which is the most common practice to ensure bees are not affected by temperatures and rains in your hives?

Type of bee hive Most common practice to ensure bees are not affected by heat, rains and | Of the total number
other harsh weather of hives how many
0-None 1=Placing some materials in the opening or on top of the hives are under this
2=Placing bee hives under the shade 3=Placing bee hives in a closed room practice

4=0ther (specify)

Langstroth hives

Kenya Top Bar hives

Log hives

Super log hive

Box hive

1.11 Do you rent land for beekeeping? 0=No 1=Yes

1.12  If yes, how much land is rented? acres

1.13  Crops grown by the household, list them according to priority

No. | Crop Acreage (Acres) Main Purpose: 1=Commercial-cash  2=Household

use 3=Subsistence (combination of 1&2)
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1.14  Type of livestock kept by household in order of priority (Bees are under livestock)

No. | Type of livestock Number Main Purpose: 1=Commercial-cash  2=Household

use 3=Subsistence (combination of 1&2)

1.15 Including honey production, which are the five agricultural enterprises that you practice and what is the average income you receive

from each of them per year? (if honey is not among five, continue until it is mentioned)

No | Enterprises Average income from enterprise in a normal year

1
2

SECTION C: Honey production and Pollination

2 Honey Production

2.1 Do you produce honey?  0=No 1=Yes

2.2 If yes, what are your main seasons (indicate months in a normal year)
2.3 If no, why? 1=Absconding/migration of bees 2=Bees attack by pests and diseases 3=Poor hive management

4=Lack of enough food for bees 5=0ther (specify)

2.4 For a single hive, what amount of honey is produced per season?
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Type of bee hive Is honey produced | Amount of | Constraint to honey production in all

honey in all hives honey per hive | seasons1=Absconding/migration of bees 2=Bees attack by
all seasons per year (litres | pests and diseases 3=Poor hive management 4=Lack of
0=No 1=Yes or kg) enough food 5=0ther (specify)

Langstroth hive

Kenya Top Bar hive

Log hive

Super log hive

Box hive

2.5 If there is a difference in amount of honey harvested between different hive types in the different seasons, what is the main reason for this?

1=Diversity of the flowering plants near the hive =~ 2=Water availability 3=Hive management (cleaning, inspection, repair)
4=Size of the hive 5=Habitat where the bee hives have been placed 6=0ther

2.6 Where do you place your hives, what are the reasons and what is the proximate distances to the following the ecosystem characteristics?

Area Placement Proximate distance from other areas in | Number of hives placed
Placed metres (Area where hives are placed is the | there
0=No 1=Yes central point)

Near Farm crops

Water Sources
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Area

Placement
Placed
0=No 1=Yes

Proximate distance from other areas in | Number of hives placed
metres (Area where hives are placed is the | there

central point)

Open area

Forest/Natural vegetation

Homesteads

Road

Topographical features e.g.

hills, mountains

Protected areas

Other (specify)

2.7 What inputs (type, quantity and price) do you apply in your farms and bee hives in a normal year?

Inputs: Use
(excluding labour) | 0=No
1=Yes

Quantity in
a year (Kgs)

Stage of plant when used

1= After preparing land for planting 2=When planting crops 3=During
early stages before weeds appear 4=Any stage of plant growth 5=When
the plants are flowering 6=Any other (specify)

Inorganic fertilizer

Organic fertilizer

Pesticide

Herbicide
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2.8 Do you know that fertilizers/ pesticides/herbicides and other chemicals kill bees? ~ 0=No 1=Yes

2.9 If yes, what are you doing about it? 0=Nothing 1=Apply when plants/crops are not flowering 2=Do not use them

3= Other (specify)

2.10  Which honey do you like most in terms of its characteristics

Honey produced from

below areas

0=No
1=Yes

Rank its
quality / being
the most

prefferred

Special characteristics (Only one)

1=Sweet Taste 2=Aroma 3=Viscocity 4=Colour
5=Staying for long without changing form/spoiling
6=0ther (Specify)

Near farm crops

In the forest

Near the rivers

Around the homestead

In an open area

Near topographical features
e.g. hills, valleys
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2.11 Do you feed bees with the following?

Feed bees with

0=No
1=Yes

When
1=During the dry season 2=Before harvesting honey
3=After harvesting honey 4= Everyday 5=Other

Qty(Kgs)

Cost per
kg (Ksh)

Sugar

Molasses

Glucose

Bananas

Water

Other (specify)

2.12 Has bees population around your farms changed?

How 0=No Reasons
1=Yes | 1= Drought 2=Noise 3=Habitat disturbance 4=Pests and diseases 5=Excessive
heat 6=0ther (specify)
Increased
Decreased
Remained the same
| don’t know
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3 Pollination

3.1 Which kinds of bees do you have around your farms and what are their importance?

Bee type 0=No Approx no. of | Where live/are kept 1=In | Their main product/use 1=Honey production
1=Yes (colonies) hives 2=In tree trunks 2=Wax production 3=Propolis production
3=Under the soil 4=Pollination 5=Royal jelly production

4=Any other (specify)

Honey bee

Stingless bee

Carpenter bees

Other

3.2 Are you aware that bees are useful in pollination? 0=No  1=Yes
3.3 If yes, what do you do to encourage their pollination services?
0=Nothing 1= Plant vegetation and other vegetation in farms so as they do not go away 2=Do not spray any chemicals to them or

vegetation the forage on  3=Spray crops before they flower 4=Any Other

3.4 Which main five natural plants do your bees visit?

Natural plants/trees visited Main Use Months they | What type of bees visit

(English or local name) 1=Commercial-cash 2=Household | flower 1=Honey bee  2=Carpenter Bees
use 3=Subsistence (combination) 3=Stingless bees 4=0ther

1.

2.
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3.5 Which main five farm crops do your bees visit?

Farm Crops visited (English | Main Use Months they | What type of bees visit

or local name) 1=Commercial-cash 2=Household | flower 1=Honey bee = 2=Carpenter Bees
use 3=Subsistence (combination) 3=Stingless bees 4=0ther

1.

2.

SECTION D: Collective action and initiatives that add value to honey

4. Group Membership

4.1 Are you a member of any association or group?  0=No 1=Yes

4.2 1f yes, state the number of groups you are in  Formal (registered) Informal (non-registered)

4.3 Do you belong to a group related to honey production 0=No 1=Yes

4.4 1f yes, what benefits do you get?
1=Production information 2=Marketing information  3=Value addition information  4=Quality assurance
5=Loan for input access 6=Beekeeping equipment provision 7=Marketing services 8=Table Banking
9=Welfare 10=Other (Specify)
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4.5 For honey producer group, how many members are you and do you own communal hives

No of members

Communal Hives Main Type of hive

1=Yes 0=No 1=Langstroth 2=Kenya Top Bar hive hives

3=Log hive 4=Box hive  5=Super log hive

Number of

4.6 If not a member of any honey producer related group, what are the reasons?

1=There are no producer groups in the region

4=0ther reason (please specify)

5 Access to extension services (e.g training)

5.1 Do you access any extension services? 0=No 1=Yes,

5.2 If yes, do you get those related to beekeeping and honey production 0=No 1=Yes

5.3 What services/support do you get to improve beekeeping and honey production?

2= Not interested in joining groups 3=No perceived benefits

Services/Support

Do you get | By who (main actor)

support 1=Government organizations
0=No 2= NGOs 3=Private
1=Yes Companies, 4=Individual

How often do they
give support
(CODE E below)

How often do you
seek support
from them

(CODE E below)

harvesting,

Information on Production,

Information on value addition

Information on and quality assurance

Marketing
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Services/Support

Do you get
support
0=No
1=Yes

By who (main actor)

How often do they

1=Government organizations | give support

2= NGOs 3=Private

Companies, 4=Individual

(CODE E below)

How often do you
seek support
from them

(CODE E below)

Equipment for beekeeping

Protection of the brand

(CODE E: 0=Never 1=Daily 2=Weekly 3=Monthly 4=Quarterly 5=Semi-annually 6=Yearly 7=Other (specify)

5.4 What are your other sources of information on beekeeping and honey production?

Source of information

0=No
1=Yes

Order of important source (1-5) 1- most

important and S-least important

Radio/Television

Newspaper

Internet

Mobile phone service

Traders/processors/other producers

Apiculture/Honey congress, conference, shows, exhibitions,
fairs, symposiums, competitions, honey days, forums

Other (please specify)
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6 Use of credit and other financial support

6.1 Do you use credit for your agricultural activities? 0=No  1=Yes

6.2 If yes, is the credit for beekeeping and honey production? 0=No (go t0 6.5) 1=Yes (proceed with 6.3)
6.3 Do you receive specified credit and if yes, from who?

Type 0=No 1=Yes | Source of credit 1=Bank 2=Micro-finance institution
3=Farmer cooperative/association 4=0ther (non-farmer)

cooperative 5=Farmer group

Inputs/equipment (to be recovered/returned at
selling)

Cash to purchase own bee equipment and other

inputs

In kind support

Other (please specify)

6.4 What were the challenges associated using or borrowing credit?
0=None 1=Insufficient 2=0ther urgent needs arose 3=High interest rate
4=0ther (please specify)
6.5 If you have not borrowed/used credit, what are the reasons?

1=Cannot meet the requirements to access credit 2=Does not have need for credit 3=No place to access credit
4= Other (please specify)
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SECTION E: Honey harvesting activities
7 Honey harvesting methods

7.1 Which months do you harvest your honey?

7.2 How do you tell that your honey is ready for harvesting

Method 0=No 1=Yes Frequency of use 1=Most frequently
2=Sometimes 3=Undecided 4=Rarely 5=Never

Checking the flowers to see whether they
have dried

Checking the combs

Checking the behaviour of bees

Smelling the hives
Other (specify)

7.3 If checking the combs, which combs do you take home to extract honey?
1=Those that are less than a quarter sealed = 2=Those that are a quarter sealed 3=Those that are half sealed
4=Fully capped combs 5=Any Other (Specify)

7.4 What common time of the day do you harvest your honey? 1=Morning 2=Mid-day 3=Evening 4=Night 5=Any time of the day
7.5 What are the reasons for 7.4 above? 1=Culture 2=To ensure bees do not harm people 3=Convenience 4=Availability 5=0ther
7.6 Under what common weather do you harvest your honey? 1=Sunny 2=Rainy 3=Windy 4=Dry 5=Any kind of weather
7.7 What are the reasons for 7.6 above? 1=Culture 2=To ensure honey is protected from contamination
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3=Convenience 4=Recommended weather 5=0ther

7.8 What equipment do you use when harvesting honey and how is it cleaned (¢hat which comes into contact with honey)?

Equipment What you do to ensure it is kept clean

0=Not using for any other activity so not washed 1=Washing with water and soap and drying
2=Washing with water only and drying 3=Wiping with a cloth without washing

5=0ther (Specify)

Buckets

Knives

Harvesting clothes

Other (specify)

7.9 How do you avoid bee stings when harvesting honey?
1=Use of chemicals 2=Use of bee repellants 3=Killing bees 4=Smoking bees
5=Producing noise so that bees can leave the hive 6=Talking to bees politely  7=Any other (specify)

7.10 If the bees are calmed by smoke what is the source of smoke and what is the frequency of applications?

Source of smoke Use 0=No 1=Yes Frequency of use 1=Most frequently 2=Sometimes

3=Undecided 4=Rarely 5=Never

Cow dung

Plant leaves

Tree trunks

Plant barks

162



7.11 How do you dress when harvesting honey?

1= Honey harvesting gear (overall, gloves, boots, veil) 2=Normal Clothes = 3=No clothes 4=COther

7.12 What other bee products do you harvest as you harvest your honey

0=No 1=Yes

Product Products Harvested Amount harvested per year in (Kgs)

Beeswax

Propolis

Pollen

Royal Jelly

Other

Section F: Honey processing and storing
8 Honey handling and processing
8.1 Where (place) do you store your honey after harvesting?
1=In a dark room 2=Inaroom full of light  3=At room temperature 4=In the fridge
8.2 How long do you store your honey before you Process or take it for processing?
1= One day 2=0ne week 3= One month 4=0ther (specify)
8.3 Do you process your own honey? 0=No 1=Yes
(If no, proceed with question 8.4 and if yes go to 8.10)
8.4 To which honey processing plant do you deliver your honey for processing?

5=In a hot room

8.5 Where is the processing plant located?
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1=Within the sub county where it is produced

3=0Outside the county where it is produced

8.6 How far is the processing plant from your home?

2=0Qutside the sub county where it is produced

kms

8.7 What is the common mode of transport that you use to the processing plant?

1=Walking 2=Public transport (car)
5=Cther (specify)

3=Cycling/riding (motorbike, bicycle) 4=Processors collect it from your home

8.8 What is checked in your honey once you take it to a processing plant?

1=Moisture content 2=Brood 3=Pollen

8.9 Where is honey processing done?

1=Inan open area 2=In a closed room

5=Any other, specify

4=Particles

5=0ther (specify)

3= Under the sun

8.10  How do you open up the combs in order to extract honey?

1=Smashing/crushing them

8.11 Do you mix honeys from different areas while processing? 0=No

8.12  If yes, which honeys do you mix and at what ratios?

2=Using comb seal removing tool

1=Yes

4=| don’t know

3=Hand squeezing

Honey mixed

0=No 1=Yes

Ratios (%)

From different hives of the same farmer

produced in the same area

From different hives of the same farmer in

produced in different areas
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Honey mixed

0=No 1=Yes

Ratios (%)

From different hives of different farmers
in the same area
From different hives of different farmers
in different areas

8.13 How is your honey extracted from the combs?

Method 0=No 1=Yes

Frequency of use of method 1=Most frequently 2=Sometimes
3=Undecided 4=Rarely 5=Never

Centrifuging

Pressing

Heating the combs with

Fire/sun

Draining

Any other (Specify)

8.14 How long do you decant your honey?

hours
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8.15 If you heat honey, what is the source of heat that you use to heat the honey?

Source of heat

Source 0=No 1=Yes | Do you know the temperatures | If yes, what is the temperature (in

used 0=No 1=Yes degrees centigrade)

Electricity

Firewood

Stove

Charcoal

Sun

Any other, specify

8.16  What material do you use to filter honey and of what hole size?

Material do you use | Use Size of the holes for the material (give a description | No. of times you
to filter 0=No 1=Yes of the material used if you cannot tell the hole size) filter
Net

Piece of cloth

Plastic sieve

Sieve made of wire

8.17 How do you clean the materials used to extract honey and filtering honey?

1=Hot water and soap
5=0ther (Specify)

2=Cold water and soap 3=Cold water only

166

4=Hot water only




9 Honey storage

9.1 Which materials do you use to store your honey?

1=Plastic 2=Aluminum 3=Glass 4=Any other specify
9.2 Where do you store honey?
1=Ina dark and cold room 2=In a dark and hot room 3=Ina room full of light and cold
4=In a room full of light and hot 5=In the fridge 6=0ther (Specify)

9.3 Do you know the storage temperature for your honey? 0=No 1=Yes

9.4 If yes, how much in degrees centigrade?

9.5 How do you measure?
1=Using a thermometer 2=Feeling the normal body temperature 3=Other (Specify)
9.6 What changes takes place in your honey once stored?

Changes 0=No 1=Yes Frequency of change 1=Most frequently 2=Sometimes
3=Undecided 4=Rarely 5=Never

The honey colour changes

The honey crystallizes

The honey ferments

No change

| don’t know

Any Other
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9.7 What do you do with the honey that crystalizes?
1=Discard it 2=Warm it to change back to its liquid form 3=Sell or consume it in its crystallized form
4=Other

9.8 If you warm it, how do you do it?

1=Using direct heat 2=Dipping it in warm water 3=Put it under the sun
4=Dip in hot/boiling water ~ 5=Other, specify

9.9 Are you able to tell the temperatures to warm the honey? 0=No 1=Yes

9.10 At what temperatures do you warm the honey in degrees centigrade?

9.7 How do you measure the temperatures? 1=Using a thermometer 2=Using your hand 3=Regulating the equipment being used 4=0Other

(Specify)

SECTION G: Honey marketing

10 Sale of honey

10.1 In what form is the honey sold from your farm? 1=Comb 2=Semi-processed 3=Fully processed 4=O0ther (please specify
10.2 How much do you get when you sell your honey in the following form?

Form of honey 0=No 1=Yes Price per kg/litre

Comb

Semi-processed

Fully processed

Other (please specify)

10.3 How long you have been selling honey? years
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10.4 Where do you sell your honey and how often?

Where honey is sold | 0=No | Who mainly picks/buys it 1=Consumers | Proportion of Percentage | Price per Kilo (Kshs)

1=Yes | 2=Processors sold to the different
3=Middlemen/brokers 4=0thers (should total to 100%

Farm gate

On the roadside

Kiosks in the centers

Near the main markets

Main market /towns

10.5 Is the honey you sell from your hive only or do you buy more honey from other places to sell? Please elaborate

Honey sold 0=No 1=Yes What amount (Kgs/litres)
From own hive

Bought from other places

From own hive and bought
from other places

10.6  What do you think is the main determinant of the price of your honey?

1=Taste of honey 2=Colour of honey 3=Region where produced 4=Processing methods used 5=Label of the product 6=The market
prices for the same product 7=Competition in the market 8=Other

10.7  Who sets the price that you receive as a producer?
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1=The producer group/Association 2=Individual 3=The processor 4=I don’t know 5= The market prices 6=0ther

10.8 Do you have any influence on the price you receive per kg/litre? 0=No 1=Yes

10.9  How often are the prices increased?
0=Never 1=Monthly  2=Semi annually 3=Annually 4=Upon complain ~ 5=Depends on demand and supply of the commodity
6= Other (specify)

10.10 Does quality of your honey influence the price you receive per kg/litre? 0=No  1=Yes

10.11 Does the region where honey is produced influence the price you receive per kg/litre? 0=No  1=Yes

10.12 Explain your response above (10.11)

1=High quality honey in terms of taste aroma etc. fetch better prices 2=Some regions fetch higher prices for honey irrespective of
quality 3=The sellers dictate the minimum price they prefer for their honey
12.13 Do you sell all your honey produced in a particular season? 0=No 1=Yes

12.14 Ifno, why? 1=Inadequate market 2=I keep some to sell when prices are high 3=l keep some for use at home 4=0Other

13 Honey labelling
13.1 Do you label your honey before selling? 1=Yes (go to 13.3) 0=No (go to 13.2)
13.2  If no, why? 1=It is expensive to label honey 2=1 do not sell final packaged honey
3=I do not have a brand name 4=Other (specify)
13.3  If yes, do you label your honey with a name? 0=No 1=Yes (specify the name )

13.4  Isthat name used by the entire group you belong to or is it an individual label
1=Group/association name 2=Individual name 3=Other
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13.5 What do you associate the name you label your honey with?

1=The name of the group

2=The area where it is produced 3=Name of a plant known to be the source of the nectar/pollen

4=Land feature in the area of production

5=0ther

13.6  Does the label determine the price of honey? 0=No 1=Yes

13.7 If yes, what label adds value to honey and by how much?

Honey labelled as

0=No 1=Yes

Order of value (1-5) 1- most important and S-least

important

The name of the group

The geographical area where it is produced

the nectar/pollen

Name of a plant known to be the source of

production

Land physical feature in the area of

13.8  What other information do you include in the label?

Information

0=No 1=Yes

Order of importance (1-5) 1- most
important and 5-least important

Contact information

Nutrition

Manufacture and expiry date

Any other specify
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13.9  What do you think are the important reasons of labelling honey?

1=Quality assurance 2=To give information 3=Protection of honey reputation 4=0ther

Section H: Honey quality traits and potential for GI

14 Honey uniqueness

14.1  What do you mainly use honey for? (only one)
1=Spreading on bread = 2=Sweetener (e.g in tea) 3=Baking 4=Use as Medicine
5=Preservative 6=Consume it without adding anything 7=Any other, specify

14.2  Does the honey that you produce have a specific uniqueness/characteristics that is related to the geographical characteristics of the
region? 0=No 1=Yes

14.3  If yes, which unique characteristics does it have?

Characteristics 0=No | Order of preference Source of characteristics 1=Specific vegetation in the area
1=Yes | (1-5) 1- most important | 2=Micro-Climate conditions in the area  3=The culture (history,

and 5-least important norm) of the people 4= Topographical features 5=Other

Taste

Thickness

Colour

Texture

Smell

Any other specify
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14.4  What value does your tradition attach to your honey in order of importance?
Value 0=No 1=Yes Order of importance (1-5) 1 meaning most important and 5

meaning least important

Medicinal

To keep a healthy lifestyle

Religious value

Customary value e.g. dowry price

Any other, specify

15 Producer knowledge on GI and potential for labelling honeys as GI

15.1  Are you aware of the concept of geographical indications (Enumerator to explain the concept (paraphrased) as “a name which identifies
a product originating in a specific place, region or country whose given quality, reputation or other characteristic is essentially attributable
to its geographical origin)

0=No 1=Yes

15.2  Are you aware whether there is honey from other regions within the country that is marketed as though it originates from your region?
0=No 1=Yes

15.3  If yes, what are you doing about it? 0=Nothing 1=Contacting group leaders/county government 2=Giving the best to my customers to

ensure they do not go for the other honey 3=0Other

15.4  Have you heard of other honey from other regions within the country that has characteristics that can qualify them for Gl labelling
0=No 1=Yes
155  If yes, where?
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15.6  Which is the main quality traits of honeys do you think can give a possibility for Gls labelling of honey? (pick one)
1= Taste 2=Aroma 3=Viscocity 4=Colour 5=Other

Section I: Political and Institutional environment
16. Existing institutions

16.1 Do you know of any existing guidelines, policies, laws, rules, guidelines and standards that can facilitate Gl labelling?

Institutions 0=No Importance (only one) 1=Very important Are they sufficient to facilitate honey
1=Yes 2=Important 3=Neutral 4=Not so important protection as GI
5=not important at all 0=No 1=Yes
Policies
Laws

Guidelines and rules

Standards e.g. quality

assurance

Norms and taboos

Other
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16.2 Do you know of any existing Political environment that is likely to facilitate Gl labelling

0=No | Importance (only one) 1=Very important 2=Important | Are they sufficient to hinder honey
1=Yes | 3=Neutral 4=Not so important 5=not important at all protection as GI 0=No 1=Yes

County Government

National government

Development partners

Political Parties

Lack of Corruption

16.3 Do you know of any existing services could facilitate Gl labelling of honey?

0=No | Importance (only one) 1=Very important Are they sufficient to facilitate honey
1=Yes | 2=Important 3=Neutral 4=Not so important 5=not protection as GI 0=No 1=Yes
important at all

Credit

facilities/Finances

Extension services

Training and capacity
building

Supply of equipment

Infrastructure

Formation of groups
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Section J: Household Characteristics

17 Household Roster: Members of households, Education, Occupation

17.1  What is the household size persons
(Household refers to all whose daily livelihoods depend on House Hold Head (HHH)

17.2  Provide the demographic characteristics of household members (Include students, but don’t include employed children not residing or
depending on the household)
A household is a group of people who cook together and eat together and drawing food from a common source — share resources
together. Family members who work away or are not dependent on the household for at least 6 month are excluded.
(For this purpose, household members are not necessarily the same as family members)

Fill the table each column downwards before moving to the next column

ID | Full Name of household Year of Sex of the | Relationship | Marital Highest level | Years Main
member (Start with household birth person to current Status of education | spentin | occupation
head) (e.g. 1948) | I=Male HHH (CODE B) | completed school (only one)

2=Female | (CODE A) (CODE C) (CODE D)

1

2

3

4

S)

6

7
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CODE A: Relationship

CODE B: Marital

CODE C: Highest

CODE D: Main Occupation

to household Status Education
1. Head 1. Married 0. None 1. Beekeeping
2. Spouse 1 2. Single 1. Standard 1 2. Crop farming (incl. food & cash crops; feed &
3. Spouse 2 3. Divorced/Separated | 2. Standard 2 fodder)
4. Spouse 3 4. Widowed/Widow 3. Standard 3 3. Livestock keeping
5. Spouse 4 5. Others (Specify) 4. Standard 4 4. Poultry keeping
6. Parent 5. Standard 5 5. Mixed farming
7. Inlaws 6. Standard 6 6. Livestock and livestock product trading
8. Child 7. Standard 7 7. Trading in non-livestock agricultural products
9. Grandchild 8. Standard 8 (e.g. groundnuts)
10. Employee 9. Form1l 8. Formal salaried employment
11. Other 10. Form 2 9. Livestock herder

11. Form 3 10. Self-employed business

12. Form 4 11. Farm labourer on other farm

13. Form 5 12. Farm worker on household farm

14. Form 6 13. Mining (quarry, minerals etc.)

15. Craft/vocational/ | 14. Fisherman

Certificate 15. Fish trading
16. Diploma 16. Old/Retired /Pensioner

17. Higher National

17.

Domestic work in own home
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Diploma
18. University

18. Not working/unemployed
19. Infant \ child < 7 years
20. Student/ pupil

17.3  What are your main sources of income for the household?

Source of income

0=No 1=Yes

Average income per year for the last three years (Kshs)

Farm-livestock, poultry, crops, pigs, income

Business

Formal employment

Pension

Remittances (help form other people)

Other (specify)

17.4  Isthere anything else that you would like to share about the discussion/question?

End Time
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Appendix 4: Focus group discussion checklist

County Sub- County

Location Sub-location
Date

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Is beekeeping practiced in this sub county?

Which kinds of bees do you know?

Are bees in this sub county present all the year round?

What are the importance/value of the bees?

What do you know about pollination?

Which crops are grown in this sub county?

Where do bees get food from? Please elaborate on what kind of food
What season do bees go out to look for food?

Are there honey groups/associations in this sub county? If yes, are the hives are owned by

these groups communal or individually?

Do you know what good beekeeping practices are?

If yes, please mention ways on how you practice good beekeeping
How did you learn about the practices?

Which months do bees in this sub county produce honey?

Is the honey produced good or special? If yes, what honey characteristics make it good or

special and in what seasons is it considered good or special?

What do you think makes the honey good or special?

What preparations do you make when planning to harvest honey?

Are there any cultural practices, norms and taboos associated with honey in this sub county?
Where is the honey produced in this sub county taken/sold? Why?

What means are used to transport honey produced in this sub county?
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20. Under what conditions do you store your honey once it is harvested (especially

temperatures)?
21. What help/assistance do you get in your beekeeping activities and from who?
22. What are the challenges faced by beekeepers in this sub county?

23. What are the interventions to the problems?

Appendix 5: Checklist for key informant interviews

County Sub- County
Location Sub-location
Date

1. What is the status of honey production in your region?

2. Describe the existing institutions and regulatory framework governing honey production in in

your region and their role?

3. What challenges are facing honey producers, processors and traders in in your region?

4. What efforts/interventions have you undertaken to address/respond to these challenges and

other areas that need your intervention?

5. What changes have you observed in in your region as a result of the initiative you have

undertaken in relation to honey production?

6. How can sustainable production and marketing of in your region be improved?

Appendix 6: Checklist for interviews with honey processor/traders/marketing agents

County Sub- County
Location Sub-location
Date

1. Where do you get the honey that you process/sell

2. Who owns the processing plant where you process honey?
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10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

Do you process honey which is produced from this sub County only or also honey from other
regions?

Do you wait for the honey producers to bring their honeys to you or do you get it yourself?
Do you collect honey from groups/associations or from individuals?

Which form of honey do you collect from the honey producers (e.g. sealed honey in combs,
crude honey, processed filtered honey, honey in containers ready for sale)?

Do you process honey for honey producers who have no facilities to process?

Do you process/sell honey throughout the year? Elaborate

Which characteristics do you look out for in the honey that you collect for
processing/selling?

Do you consider these characteristics when processing/packaging or selling honey? Please
elaborate

How do you store your honey once it is received and for how long?

Which processing methods do you use to process honey? Why the method?

Do you describe the methods of production, honey harvesting and processing methods in the
honey that you sell

How do you package the honey that you sell/process

What do you associate the name labelled in the honey with? Why?

Do you sell honey as an individual or as a group?

Do you comply with the existing honey standards? Please elaborate your answer

Which are the existing honey markets?

Are you satisfied with the trading opportunities /markets of your honey? Please elaborate
What are the challenges that you face in marketing and selling your honey and what are their
interventions?

Do you separate honeys during processing in relation to their characteristics? Please

elaborate your answer
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Appendix 7: Checklist for interviews with consumers

County Sub- County

Location Sub-location

Date

For how long have you consumed honey?

What do you use honey for?

What characteristics do consumers look out for when buying honey?

Do you consume honey produced from this region only or from other regions?
What varieties of honey do you prefer and why?

Do you consider prices when buying honey?

N o g b~ 0D

Which honey fetches good prices in the market? Please elaborate (List prices by being guided
by 16)?

Appendix 8: Data collection template- Acacia flower visitors/pollinators and yields

A. Acacia visitors and their behaviour

Date: County: Sub County: Location: Village:

Observer’s Name: Start Time: End Time:

Flower | Visitors Number | Time | Time Contact Any other

no. name of of the | spent with behaviour of the
(describe if | flowers day by stigma visitor/comments
can’t visited visitor | and
identify anthers
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B. Acacia yields

Date: County: Sub County: Location: Village:

Observer’s Name: Start Time: End Time:

Flower | No. of No. of No. of | No of Any other observations (e.g.

no. flowers pods in flowers | flowers | insects inside the pod, pest
with pods each without | aborted | infestation, pod deformity,

flower pods

bag removed or open)

183




