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FOREWORD
The coastal lands and seascapes
between Kenya and Somalia contain
rich biodiversity which is threatened by
both human and natural factors. This
region is faced with complexities such
as habitat degradation, insecurity, land
tenure issues and human wildlife conflict
which progressively degrade the unique
biodiversity found in this area. The result is
poor living standards for local communities
dependent on these ecosystems.
Increasing human populations and high
poverty levels in the region aggravate
the impact of the main hazards identified,
and often leads to low motivation to
conserve biodiversity. The need to
develop appropriate adaptation measures,
including the necessary knowledge
and markets for products that promote
biodiversity conservation is therefore
a priority. The market potential of a
biodiversity product nonetheless depends
on its characteristics and as well as the
type of value chain.
This publication addresses the role of
value chain development in promoting
ownership and conservation of
biodiversity in the Horn of Africa. Support
for development of biodiversity-based
value chains recognises ecosystem
goods and services with the potential to
address complex biodiversity challenges.
It contributes to the Aichi biodiversity
target strategic goal B to: ‘Reduce direct
pressure on biodiversity and promote
sustainable use’ by giving guidelines
for value chain development that

promote sustainable use of biodiversity.
Biodiversity-based value chains also
contribute to achieving several of
the Sustainable Development Goals
(SDG), e.g. SDG 1 (end poverty), SDG
8 (inclusive and sustainable economic
growth) and SDG 15 (sustainable use of
terrestrial resources and halt biodiversity
loss).
This book dwells on how the development
of nature-based value chains may support
biodiversity conservation of protected
areas, private and communally owned
lands for sustainable environmental and
socio-economic gains. The development of
biodiversity-based value chains can result
in a desired win-win case; it can increase
the key actors’ socio-economic benefits
along the value chain, and strengthen
value chain actors’ motivation to conduct
sustainable activities for biodiversity
conservation. Compiled knowledge and
experience will contribute towards better
understanding of biodiversity-based value
chains and increase awareness to facilitate
cross-border cooperation on information
exchange and policy development required
to conserve biodiversity.
The publication provides guidelines
needed to develop a biodiversity-based
value chain. It puts emphasis on the need
for participatory approaches, enabling
policies and institutions to promote greater
uptake of value chain development as
a tool for biodiversity conservation. We
believe this book makes an important
contribution to biodiversity conservation
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to protect the vulnerable communities in
the Horn of Africa. Conservation of diverse
plants and animals is not only important for
survival of smallholder farmers in Africa,

Asia and Latin America but also for the
entire world’s nutrition.

Dr. Tony Simons
Dr. Jeremias Mowo
Director General (ICRAF) Regional Coordinator,
Eastern and Southern
Africa (ICRAF)

Dr. Debalkew Berhe
Programme Manager,
Environment
Protection IGAD
Secretariat
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1. SUMMARY
There is an increasing interest to develop
initiatives that promote the growth of
biodiversity-based value chain approaches
that utilize biodiversity in and outside
conservation areas. This book reviews
experiences in developing biodiversitybased value chains that alleviate poverty
and conserve biodiversity. It is based
on a workshop2 , write shop3 and a field
excursion4 organized in 2015 by the World
Agroforestry Centre (ICRAF) and the
African Network for Agroforestry Education
(ANAFE).
The book describes seven biodiversitybased products that have the potential
to address social and biodiversity
conservation (tamarind and gum and

aromatic resin value chains described in
chapters 4.1 and 4.2) and descriptions
of the social and biodiversity outcomes
of four biodiversity-based value chains
(honey, tropical butterflies, crabs and
carbon) that have been implemented in the
Horn of Africa.
The book reviews the experiences in
developing these products value chains
including their potential and limitations
and provides guidance for those wishing
to develop similar products value chains.
Finally, recommendations on areas for
capacity development for stakeholders
involved in biodiversity-based value chains
are provided.

2 https://www.dropbox.com/s/a6qt9povqc0mq6l/Biodiversity%20Based%20Value%20chain%20Workshop.pdf?dl=0
3 https://www.dropbox.com/s/143p3qsk41v15e4/Cross Border Research and Training Exchange Write shop.pdf?dl=0
4 https://www.dropbox.com/s/lo7bo1d74trssq0/cross%20border%20exchange%20visit%20to%20strengthen%20capacity%20on%20
cbm%2c%20nov%2c%202015.pdf?dl=0
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2. INTRODUCTION
Development of value chains that generate
income from biodiversity can help alleviate
poverty and conserve biodiversity. This
premise, which fits into a broader agenda
to integrate poor communities, their land
and biodiversity resources in local and
global markets (Van Dijk and Trienekens
2011), forms the basis of policies and
projects that promote the development
of biodiversity-based value chains. For
example, Conservation International
supports the development of nature-based
tourism to alleviate poverty and conserve
biodiversity (Conservation International,
2016), while USAID has been supporting
projects with biodiversity conservation as
an outcome of rural value chains (Bourns
2009). In addition, several cases of value
chain and business-oriented approaches
to biodiversity conservation were the
subject of discussion during a workshop in
Arusha in 2010 (Translinks 2009).
The theory of change underlying the above
premise assumes that the development of
biodiversity-based value chains will result
in a triple-win. It supposes first of all that
value chain development will increase
benefits for all the actors along the value
chain, second that local communities will
benefit from this value addition, and third
that the added benefits arising from the
commodification of the biodiversity will
motivate value chain actors to implement
more sustainable conservation of the
biodiversity. Together, such value chains
may thus contribute to achieving several
of the Sustainable Development Goals

(SDGs), e.g. SDG 1 (end poverty), SDG
8 (inclusive and sustainable economic
growth) and SDG 15 (sustainable use of
terrestrial resources and halt biodiversity
loss).
While appealing at first sight, it is not
self-evident that value chain development
and market integration will automatically
result in social inclusion of the local
communities and a more sustainable
use of the biodiversity. The premise that
addition of value along the value chain will
create opportunities and hence alleviate
poverty has been contested (Hospes
and Clancy 2012). The stimulation of
economic activity along a value chain
may, instead of benefiting the poor,
just as well result in elite capture,
the monopolization of benefits by a
few already advantaged actors at the
exclusion of the disadvantaged. Increased
awareness of the social trade-offs and the
danger of exclusion and elite capture has
therefore resulted in calls for development
of guidelines and strategies for pro-poor
value chain development (Seville et al
2011).
Equally challenging is the assumption
that commoditized biodiversity value
chains will motivate their stakeholders
to conserve biodiversity. First, there are
many examples where the development
of value chains and market integration
has pushed the exploitation of resources
beyond sustainability e.g. fisheries
(Rosenberg 2003), non-timber forest
products such as traditional medicine
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because of degradation of the species
populations that form the basis of the
development of its value chain. Second,
efforts to develop value chains for a single
species typically result in the promotion
of more productive or lucrative varieties,
with genetic erosion as a consequence.
The objective of this book is not to assess
the impact of value chain development of
specific species on the genetic variability
of these species. This is an issue relevant
in land and seascapes that are managed
primarily for the provisioning of agricultural
commodities. The interested reader is
referred to the dedicated body of literature,
which describes these problems and
possible solutions for the genetic erosion
induced by the development of crop-based
value chains (Van der Wouw et al 2010).
This book concentrates on land and
seascapes that are managed primarily
for biodiversity conservation. It addresses
the issue of how development of naturebased value chains could support the
biodiversity of protected areas, privately
and communally-owned lands that are
managed for biodiversity conservation.
Distinction can be made between value
chains that are developed on-site, within
a conservation area or off-site, in the
areas surrounding such an area. A typical
example of on-site biodiversity-based
value chains is the sequestration of carbon
in a conservation area. It also includes the
harvesting of wild species, for example,
non-timber forest products. These value
chains add value to the land under
conservation and their primary pathway
to impact is that they may raise the net
benefits of biodiversity conservation

relative to other land use options. Offsite biodiversity value chains are those
which are developed in areas surrounding
an area conserved for its biodiversity.
Examples include the planting and value
chain development for trees or nontimber forest products in areas around
a protected area. The theory of change
underlying the promotion of off-site value
chain development is that an increase
in income outside protected areas might
reduce the pressure on biodiversity found
within these areas.
The scientific literature provides little
evidence of nature-based value chain
approaches that result in positive poverty
alleviation and biodiversity conservation
outcomes. The paucity of knowledge
around social and environmental outcomes
of such value chain approaches is not
restricted to biodiversity conservation.
Bolwig et al (2010) argued that while
value chain approaches have been
applied widely to promote mainstream
agricultural commodities (Wikipedia
2015) and neglected crop species (Will
2008), little attention has been paid to
the social and environmental outcomes
of the development of value chains and
the market integration of communities
and their natural resource base. This
book proposes a conceptual framework
that integrates social and environmental
outcomes for a more inclusive and
sustainable nature based value chain.
There has been a lack of emphasis on the
social and environmental outcomes on the
development of biodiversity-based value
chains in and around conservation areas.
Consequently, there is no conceptual
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framework for a more comprehensive
value chain analysis and no guidance on
procedures to design more sustainable
and inclusive value chain approaches
in biodiversity conservation. This gap
cannot be addressed by simply copying
the concepts and guidelines developed
for agricultural value chains, because of
fundamental differences in theories of
change.
The lack of clarity on the link between
value chain approaches and biodiversity
conservation was very clear during the
preparation and early implementation
of the EU IGAD5 funded Biodiversity
Management Programme (BMP). This
initiative supports biodiversity conservation
in the cross-border regions between IGAD
member states. One of the project aims is
to support the development of biodiversity
value chains based on local ecosystem
services goods and services. When
consulted for proposals, stakeholders
suggested supporting well established
and formalized agricultural value chains
with strong social outcomes rather than
biodiversity conservation, such as support
to a leather factory, promotion of fish
production in fish ponds and planting of
plantation trees.

The challenge is to identify the less
established and informal value chains
that allow combining of economic growth,
social development and conservation of
biodiversity. After further discussions, the
World Agroforestry Centre (ICRAF) and
its partners decided to support honey
value chains in areas inside and directly
adjacent to conservation areas. Yet during
the process of selecting value chains it had
become clear that ICRAF and partners had
difficulties reaching consensus on value
chains that could support the conservation
of biodiversity.
To address this gap, the BMP project
decided to focus on– raising of awareness
on value chains that combine generating
economic growth, social development
and biodiversity conservation. This
publication aims to synthesize existing
knowledge on a number of biodiversitybased value chains relevant to the Horn of
Africa. A review on their performance and
sustainability in achieving the economic,
social and environmental outcomes was
regarded as crucial to aid scaling out work
to similar geographies.

5 IGAD - Intergovernmental Authority on Development in the Horn of Africa
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3. APPROACH TAKEN
The topic emerged during a workshop
organized by ICRAF, ANAFE and IGAD
on issues surrounding biodiversity
conservation that are relevant to the
BMP project. The team appreciated
increasing recognition that ecosystem
goods and services have the potential
to support socio-economic development
and that biodiversity conservation
cannot be achieved in isolation of social
development. They also considered
that the BMP project wishes to support
alternative livelihoods based on the
development of value chains, which
alleviate poverty and promote conservation
of biodiversity. By supporting the
implementing of a honey value chain, the
ICRAF team realized that there was not
much literature on value chain approaches

that support biodiversity conservation and
social development. The team thus sought
to fill this gap by compiling information on
biodiversity-based value chains in order to
raise stakeholders’ awareness on different
options to developing such value chains.
The identification of a suitable topic was
followed by an effort to conceptualize the
issues around biodiversity-based value
chains and how to address the knowledge
gap around this subject. During this
conceptualization period the team asked
questions such as: What is the problem
that biodiversity-based value chains solve?
How does it deal with potential trade-offs
towards biodiversity and social equity?
and more generally, Is the value chain
approach, which is traditionally used for
the development of agricultural value

Participants pose for a group photo during the stakeholder consultative workshop in ICRAF
headquarters Nairobi in October, 2015 (Photo: ICRAF/Albert Mwangi)
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Dr. Jan de Leeuw (standing) facilitates a session on identification of biodiversity-based value chains
(Photo by ICRAF/Albert Mwangi)

chains appropriate for the development of
biodiversity-based value chains? Following
this, the team decided to organize a
number of activities to raise awareness,
compile and synthesize existing
information and develop a guideline on
best practices in biodiversity value chains.
It is against this background that the
Biodiversity Management Programme
(BMP) organized a workshop, a write
shop and an excursion for researchers
and lecturers from Kenya and Somalia.
The exchange helped to strengthen the
awareness of participants on the role of
value chains in biodiversity conservation.
The activities kicked off with a workshop
on 1-2 October 2015. Participants were
drawn from national research and higher
education institutions of Kenya, Somalia
and Djibouti, international and national
research and development institutions,

non-governmental organizations (NGOs);
government organizations and the private
sector. During the first day of the workshop,
participants learnt from knowledgeable
keynote speakers on various biodiversitybased value chains. The second day of the
workshop focused on open discussions
to exchange experiences, problems,
propose best practices and the way
forward on biodiversity-based value chains
in preparation for the upcoming excursion
and write shop that would be held in
November 2015.
During the plenary sessions, the
participants identified seven biodiversity
value chains to work on during the write
shop. Participants then registered to join
various groups that would be involved in
writing up the chapters.

7
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The write shop conducted in November
2015 aimed at reviewing the particular
value chains identified during the October
workshop. Each team drafted their chapter
while describing how their particular
value chain would support biodiversity
conservation and social development.
An excursion was organized to allow
participants visiting a number of projects
where biodiversity-based value chains
had been developed and implemented.
The sites were selected after discussions
with the participants who identified a
number of projects that had developed
biodiversity-based value chains. The team
visited the carbon credit value chain that
was developed by the Kasigau Corridor
REDD+ project in Voi. This project certified
half a million acres of drylands between
Tsavo East and West National Parks
for generating income from avoidance
of carbon emissions and thereby bring
benefits of direct carbon financing to more
than 100,000 people in the surrounding
communities.
The second site was Arabuko Sokoke
Forest where butterfly and honey value
chains have been developed by the
Kipepeo Project. The communities
around Arabuko Sokoke are allowed to
sustainably harvest forest products while
ensuring that biodiversity is conserved. In
the 1990s, communities living adjacent to
Arabuko forest derived their livelihoods
from the forest and unsustainable use
of forest resources over time and the
need to expand agricultural land for
food production as a result of growing
human population, led to increasing
forest ecosystem degradation. To create

alternative livelihoods opportunities,
farmers were trained to produce pupae
of tropical butterflies, which are exported
to butterfly houses in Europe and North
America. Modern beekeeping practices
were also initiated to develop a honey
value chain for sustainable income
generation and biodiversity conservation.
The income that is generated by these
value chains has changed the perception
of the local communities who now value
the Forest Reserve and support its
conservation.
The third site visited was Mida Creek, a
coastal area where mangroves had been
cut and degraded over the years to the
detriment of local fishermen who could no
longer make a living from their trade. In the
1990s youth from the local community with
support from other stakeholders including
Kenya Marine and Fisheries Institute,
Kenya Forest Service, Kenya Forestry
Research Institute, Kenya Wildlife Service
and non-governmental organizations
such as Arocha Kenya, took the initiative
to restore the mangroves to develop
ecotourism and promote the production
of crabs as a value chain. The crabs and
crab products are sold to local markets,
mainly hotels along the Kenyan coast,
including the youth group’s restaurant
which targets both local and foreign
tourists. The experiences gained during
the field excursion were used to review the
draft chapters.
Later, chapter authors completed and
submitted their sections to their colleagues
who served as peer reviewers to provide
constructive feedback. The editorial team
also provided further editing and feedback
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on chapters that had gone through the first
phase of peer review.
Participants also reflected on the
differences and commonalities between
the various value chains that were
described and lessons that could be
learned from this. These reflections were
used to write chapter 5 (discussion) and

chapter 6 (guidelines for value chain
development). Finally, participants
deliberated on the need for inclusion of
biodiversity-based value chain approaches
in academic and professional curricula.
The result of the latter has been included
in chapter 7 (the need for education on
biodiversity-based value chains).
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4. REVIEW OF SEVEN BIODIVERSITY-BASED
VALUE CHAINS
This section describes a range of value
chains. The first two sections describe
value chains (4.1 tamarind, 4.2 on gums
and resins) that have the potential to
combine biodiversity conservation and
social outcomes. The other sections
describe the development of value chains
in and around protected areas and

their success in supporting biodiversity
conservation and poverty alleviation (4.3
on honey-based value chains; 4.4 on
butterfly value chains, 4.5 on crab value
chains and 4.6 on carbon value chains and
4.7 on the recreation value chain of Karura
Forest).

4.1 Tamarind Value Chain Development for Enhanced Biodiversity
Conservation and Livelihoods in East Africa
Sammy Carsan, Linus Wekesa and Grace Koech

Introduction
Development of tree-based commodity
value chains in areas surrounding
protected areas is one of the options that
can help create livelihood opportunities
and reduce pressure on the available
biodiversity. This chapter reviews the
development of Tamarind (Tamarindus
indica L.) value chain in Africa: exploring
its status, use and potential to support
livelihoods and biodiversity conservation in
and around protected areas.

A global review of the status and
use of tamarind

Tamarind tree (Tamarindus indica L.)
originates from Africa where it occurs in
the wooded savannas of West and East
Africa (El-Siddig et al 2006; Diallo et al
2008). The species has a wide distribution
across more than 50 countries in tropical
Africa and Asia - a reflection of its high

plasticity (Bowe et al 2010; Fandohan
et al 2011b). The tamarind tree is valued
for its fruit which has sweet-sour taste
due to a combination of tartaric acid and
reducing sugars (De Caluwé et al 2010).
The red-brown pulp is used for a variety
of domestic and industrial purposes
such as snacks, sauces, confectionery,
drinks, concentrates, pulp powder, jam,
ice cream, wine, coffee-substitute, pectin,
food stabilizer, dye, glue, tartaric acid,
alcohol, edible oil and medicine (Bhadoriya
et al 2011; Van den Bilcke et al 2014).
On average, the fruits contain 55% pulp,
34% seeds and 11% shell and fibres.
The pulp contains high levels of protein
(1.4 to 3.4%), carbohydrates (60-72%)
and minerals (Coronel 1991; Feungchan
et al 1996; Gunasena and Hughes
2000). It is rich in calcium, phosphorus,
iron, thiamine, riboflavin and niacin, and
therefore, important in supporting diets of
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communities in drylands who are regularly
confronted with food security challenges.
Fruit quality however, varies with locality
or habitat. For instance, protein content
is reported to be rather low for Nigerian
material while fruits from Mali have a
strong sour taste associated with high
tartaric acid content (Van den Bilcke et al
2014).
Tamarind is a leguminous tree (not known
to fix nitrogen) important for agroforestry
due to its multiple cultural uses and value
in dryland farming. The tree is resilient
against livestock and damage by people,
and regenerates well in communal land
areas where it’s revered for its shade
qualities and medicinal values for people
and livestock (Bueso 1980; Vogt 1995).
Although naturalized widely, in many
African countries, it’s been described
as one of the ‘lost or neglected crops’
as the markets for its products are not
well developed as in Asia (e.g. India and
Thailand), where strong markets and value
chains exist (NRC 2008). India produces
about 300,000 tons of sour tamarind
annually and exports over 10,000 tons
annually, making it one of the largest
exporter and consumer of tamarind
products in the world (El-Siddig et al
2006). On the other hand, in Thailand, at
least 50 sweet and sour cultivars have
been developed to target different food
markets (El-Siddig et al 2006).
Tree inventories have reported that wild
tamarind populations in Africa are declining
due to habitat loss with risks of genetic
erosion soon expected (Gunasena &
Hughes 2000; Muok et al 2002; Nyadoi

2010). On-farm tree conservation and use
through product value chain development,
could therefore help preserve tamarind
diversity in the event of total depletion of
wild populations or loss of habitats (Diallo
et al 2008).

Tamarind value chain development
in Africa
Tamarind production has not been
commercialized to a large extent in Africa,
despite the availability of diverse genetic
resources that could offer opportunities
for product differentiation. Existing
product value chains are semi-formal,
relying on traders operating from local,
national, regional or international markets.
Producers’ market knowledge is poor
and most unsold produce often goes to
waste while little quantity is used at home.
Value chain development in West Africa is
more oriented to the juice industry while
that of East Africa is more focused on
food additives. In Mali and Burkina Faso,
for instance, tamarind juice is popular in
upmarket restaurants. Concentrated syrup
is reported to sell better compared to
imported syrups in the domestic markets
and some are exported to restaurants in
Paris and Rome.
In East Africa, fruits are traded along the
coastal areas for use as a condiment;
added to foods, substitute for dates, and
spices mainly by the Asian and Arabic
communities in Kenya and Tanzania.
Kenya’s produce is exported to Somalia,
Yemen and Zanzibar but potential market
could emerge for Japan, China, Europe,
Middle East and North America (adherence
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to strict permits is required only allowing
imports from Mexico and India). Based
on the experiences in India and Thailand,
processed pulp has a commercial value for
sauces, syrups, drinks and jams. However,
attempts have been made to popularize
development of commercial tamarind juice

and jam products in Kenya even though
these initiatives have not been up-scaled
to any great extent. The Kenya Forestry
Research Institute (KEFRI) initiative on
tamarind juice and jam production is
described in Box 1.

Box 1: Tamarind Jam, Juice and Wine Product Processing by
Matinyani Women Group, Kitui, Kenya (Source: Chiteva et al 2016)
The Matinyani Women Group in Kitui,
Kenya is involved in the commercial
production of tamarind products. The
group of 60 members was registered
as an enterprise in 2010 and receives
training and mentorship from the Kenya
Forestry Research Institute (KEFRI).
Members collect fresh ripe fruits and sort
them by removing fruits that are dirty,
discolored and physically deformed. The
fruits are then washed and pulp extracted
using a pestle and mortar. The pulp is
then used to make jam, juice and wine.
Tamarind jam is made by dissolving sugar
in a pan of warm water and strained to
remove impurities. One kilogram of fruit
pulp mixed with gum arabic, used as a
preservative, is added into the prepared
sugar solution and stirred. The mixture is
then boiled, stirring constantly to make
it uniformly thick. Lemon juice is added
when the jam is near set for flavor and
preservation. Tamarind juice, on the other
hand is made by adding one teaspoon of
gum arabic preservative to one kilogram
of fruit pulp. In a separate pan, sugar
is dissolved in warm water then mixed
with pulp mixture followed by straining
using a muslin cloth. This is then boiled,

pasteurized, poured in sterilized jars
and heated before cooling, labelling and
storing. Finally, Tamarind wine is made
from 2kg of pulp that is weighed and
mixed with water and boiled while stirring.
The boiled pulp is left to cool and then
sieved using a plastic sieve. The sieved
product is then put in a container and
3kg of honey is added followed by yeast,
gum arabic and then stirred properly.
The product is left to ferment for 7 days
and then sieved using a clean muslin
cloth. The filtrate is put in 2½-litre bottles,
closed tightly and kept in a safe place for
fermentation. Fermentation is left between
one and two months to allow the wine
to mature. The group has been able to
make daily gross earnings of Ksh. 8,000
(US$ 92) from raw flavoured fruit pulp,
Ksh. 12,000 (US$ 138) from the juice,
Ksh. 15,000-20,000 (US$ 172-230) from
the wine and Ksh. 10,000 from the jam.
Among the three products, the jam has
been most profitable with a net return of
Ksh. 127.29 from each kilogram. As a
result of the enterprise, group members
have been able to pay school fees for
their children, buy livestock, tree seedlings
among other benefits.
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Typically, tamarind value chain activities
can be categorized in two areas – primary
and outbound activities as shown in
Figure 1. The primary value chain covers
the supplies acquisition, the grading,

initial processing and the packaging for
transport. Outbound activities cover actors’
functional roles on transport, storage;
wholesaling/bulk break up, exports and
retailing to consumers.

Figure 1: Primary activities and outbound logistics of the tamarind value chain (Authors compilation)

Management of primary value chain
activities
The successful development of tamarind
value chains depends on a number of
critical success factors such as availability
of resources, value-adding technologies
and relevant marketing expertise. These
elements are briefly described in the
following section.

Resource availability
African farmers and collectors obtain
tamarind fruits mainly from their farms,
community lands and forest areas to
supply limited volumes to traders and

few merchants. This is unlike Asia (India,
Thailand, Sri Lanka and Indonesia) and
South America (Mexico, Brazil, Venezuela
and Costa Rica), where trees are
cultivated for commercial fruit production.
The sweet and sour varieties are available.
Sweet tamarind, mainly produced in
Thailand on a commercial scale, and is
exported in fresh and processed forms
(Teklehaimanot 2008). Generally, the
tree grows well over a wide range of soil
and climatic conditions preferring semiarid areas and wooded grassland, often
associated with termite hills (El-Siddig et
al 2006).
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In Kenya, tamarind fruits are produced in
the dryland areas of Tharaka, West Pokot,
Siaya, Kitui, Mwingi and the coastal areas
of Lamu (Betser 1999). Trees grown from
seed start to bear fruits from 7 to14 years
(Gunasena and Hughes, 2000). Yields of
mature trees however vary tremendously
depending on growing conditions and
care. Globally, average annual yields per
tree varies from 10-50kg with yields of
150-200kg or (12-16 t per ha) realized
in favorable conditions (El-Siddig et al
2006). Trees are harvested once every
year with the fruiting season running from
July to September/October in Tharaka,
Kenya. Given the deforestation challenges
widely experienced in natural areas,
future production is expected to develop
from smallholder farms, agroforestry
systems, industrial plantations and
planting programmes for biodiversity and
environmental improvements.

An assessment comparing tamarind tree
densities (trees per ha) in savannahs,
shrub land, forest and cropland areas of a
plateau and coastal zone of Madagascar
from 2004 to 2012 (Figures 2a and 2b)
reveals wider challenges on natural
tamarind population degradation. The
study showed that tree density was
high in the village and cropland areas,
whereas trees in forests, shrub lands and
savannah were decreasing and often
isolated (Brinkmann et al 2014). Trees in
areas other than near settlements and in
croplands are over exploited mainly for
charcoal making (Ranaivoson et al 2015).
Tree densities were overlaid on land
cover class (LCC) on the plateau (a) and
in the coastal zone (b) of south-western
Madagascar (Brinkmann et al 2014). The
land cover changes in the study region
reflected an increase in savannahs and
cropland and a decrease in forests and
shrub land from 2006 to 2012.

Figure 2: Tamarind tree densities on the plateau (a) and in the coastal zone (b) land cover class
(LCC) of south-western Madagascar (Source: Ranaivoson et al 2015).
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Tree densities of 17.5 to 18.4 trees per
ha have been reported for the humid
gallery forest of the Berenity Reserve in
southern Madagascar, similar to forests of
the Western National Park of Benin with
densities of 18.2 trees per ha (Fandohan
et al 2010). Tamarind tree population in
savannahs, shrub land and forest seems
most exploited compared to those of
croplands, where tree density remained
stable probably due to protection by
farmers (Figure 2a and b). It is also likely
that local communities avoid logging trees
near villages to secure food and shade
provision benefits for both people and
livestock (Ranaivoson et al 2015).
There are however, concerns that
traditional beliefs which contribute to tree
conservation are gradually eroding as
people engage in charcoal production
and agriculture (Chiteva et al 2016). This
has contributed to a reduction in tree
population in the savannah, forest and
shrub lands of south-western Madagascar
for instance. A similar situation has
also been reported in Malawi where
deforestation has made tamarind a rare
species (Maliro & Kwapata 2002). Effects
of changing traditional belief system on
tamarind use are nonetheless not fully
understood in spite of the urgent need
for such knowledge to help in sustainable
management of the available genetic
resources.

Harvesting, processing, grading
and packaging
Fruits are mostly harvested when ripe and
dry pods turn brown in colour. Harvesting
is often carried out by either women or

children, and/or hired labour while men
may be involved in sale of large quantities
of the fruits. Long sticks are often used to
knock down the pods. Cutting of branches
with fruits is sometimes applied by some
farmers to hasten harvesting. Drying of
harvested pods is not required, but some
farmers in Tharaka dry pods in the sun for
1-2 days.
Shelling of dry pods is then carried out
to obtain fruit pulp. The pods are easily
cracked by hand and pulp and fibres
separated from the broken shells. In some
cases, heavy sticks are used to pound the
pods to help break off the skin. De-husked
tamarind is then compressed, weighed
and packed in gunny bags or plastic bags
weighing between 50kg and 100kg before
being transported to the market, usually on
a farmer’s back, donkey cart or motor bike.
In Tharaka traders apply four grades on
tamarind sale as:
• Grade 1: de-husked, de-seeded and no
fibres
• Grade 2: de-husked, de-seeded with
fibres
• Grade 3: de-husked, with seed and
fibres
• Grade 4: with husk, seed and fibres.
Most of the tamarind traded is of grade
3 quality. Grade 2 is also available at
times, mostly when a particular order is
placed. Tamarind originating from Lamu is
nonetheless normally de-seeded before
transportation. When tamarind is deseeded, the work is carried out on-farm.
One person can harvest 100 to 150kg in
one day and de-husk 50kg in one day.
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Additionally, Kenyan traders rank fruit
quality based on production areas. These
include:
• Lamu (best quality and ranked as 1)
• Meru (ranked as 2)

• Taita (ranked as 4)
• Mombasa (ranked as 5)
• West Pokot (poorest quality, ranked
as 6 and preferred by traders from
Tanzania)

• Ukambani (ranked as 3)

Compressed tamarinds packed in 50-100 kg size sacks (Photo credit: KEFRI, 2015)

Local communities may process fruits into
various products using local knowledge
acquired over generations. Processing
helps to preserve the product or obtain
products that could be converted easily
into other by-products. For instance, local
communities in Tharaka, Kerio Valley,
and Makueni process fruits into juice,
squashes, ice drink or as a condiment
for porridge making. Juice is prepared
by blending the pulp with water which is
then sieved to separate the solution from
the seeds and fibre. To enhance juice
extraction, hot water is used. Juice with an
acidic taste is locally known as “mkoloo”
among the local communities in Makueni.
Sugar may be added to sweeten the juice.
Additionally, tamarind sauce is easily

prepared by blending pulp with water
and salt or by adding masala to enhance
flavour.
The Kenya Forestry Research Institute
(KEFRI) is promoting the development
of tamarind products such as juices and
jams at a commercial level. Incubation
programmes have enabled a number
of community groups to produce such
products. Processing operations,
therefore, vary depending on the desired
product. In sum these include, drying,
shelling, grounding and roasting in case
of seed. Blending is achieved using
technology varying from simple equipment
to electrically operated machines (Figure
3).
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Figure 3: Processing Operations and Products from tamarind (Source: Chikamai et al 2004)

Outbound logistics
About 70-85% of the harvested tamarind
fruits are marketed (Gunasena & Hughes
2000; Muok 2002; Chikamai et al 2004).
The rest of the fruits are either used for
home consumption or left to waste. Supply
quantities are largely dependent on the
size of harvest, prevailing market price and
previous prices fetched. Fruits are sold
to different traders supplying either local,
national and/or international/export market
(Figure 4). Traders in parts of Kenya may
operate from small shops, kiosks, stores
or open air markets in major urban centres
such as Kongowea (Mombasa), Gikomba
(Nairobi) and Kibuye (Kisumu). Fruit
collectors or producers sell fruits to traders
who in turn sell directly to consumers,
mostly in towns or local centres.

Market transactions in local chains are
characterized by low prices and volumes.
Studies on development and promotion
of indigenous fruits conducted between
2004 and 2007 by the AFFORNET
project, reported that collectors fetched
about Ksh 3.50 per kilo and traders sold
a kilo for about Ksh 15 trading a volume
of about 3.5kg per day (Chikamai et al
2004; Wekesa et al 2009, unpublished).
Tamarind traders at the national level
obtain supplies from collectors or local
traders and sell the fruits in major towns
such as Mombasa and Nairobi. On
average, 200kg of fruits were traded daily
per trader at this level. National traders
who double up as wholesalers bought
a kilogram of tamarind fruits from local
traders at average price of Ksh 7.50.
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In turn, they sold fruits to retailers for
about Ksh15 per kilogram. The average
retailing price for a kilogram of the fruits
to consumers at the national markets
was Ksh 18.50 (Chikamai et al 2004).
Profit margins by collectors and traders
operating at the local level was about Ksh
2 per kilogram while traders operating
at major urban centres or exports made

about Ksh 5 per kilogram of traded fruits.
Tamarind from Kenya is mainly exported to
Zanzibar, Somalia, Tanzania and Yemen.
Trade between Kenya and Tanzania
is occasioned due to different fruiting
seasons experienced. Generally, demand
is high among coastal communities and
Muslims in general.

Figure 4: Tamarind market supply chains in Kenya (Source: Chikamai et al 2004)

The main cost incurred during local market
supply include transport to the selling
points where lorries, pick-ups, human
porters, bicycles, donkeys, motorbikes or
wheelbarrows may be used. It costs Ksh.
0.50 to transport a kilogram of the fruits
to the market using a truck (Chikamai et
al 2004). Local traders may pack fruits in
simple polythene bags and display them
for sale or whole fruit pods may be sold.
Material supplied to major urban centres

or national supply chains incur transport
costs of Ksh 0.20 per kilometre. They
also pay taxes levied by local authorities.
Municipal council levies are payable at
loading and off-loading points and sale
at open air markets. Handling costs,
including packaging materials, labour and
storage are inevitable for supplies destined
for urban or export markets. Storage of
tamarind for urban centres trade may
occur in major market outlets such as

A review of best practices for selected biodiversity value chains that promote pro-poor conservation in the Horn of Africa

Kongowea in Mombasa. Participation of
fruit producers/collectors in the supply
chain is varied. An estimated 80-90% of
producers sell fruits within local supply
chains at their farm-gate or local trading

centres and only 10-20% of collectors
sell their fruits either to the national or the
export market outlets (Chikamai et al 2004;
Wekesa 2009).

Storage of tamarind products at Kongowea Market in Mombasa
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Box 2. Tamarind trade in Kisumu (Source: Carsan et al 2010)
Tamarind traded in urban and peri-urban
markets of Kisumu originate from the
neighbouring regions of Alego, Gem,
Ugenya and Asembo, where wholesale
traders gather them from homesteads. The
plucking and packing cost of a sack load
(50kg and 100kg size sacks) ranges from
Ksh. 40-60 (US$0.5-0.8). Farmers receive
Ksh. 150-200 (US$2-2.6) or Ksh. 400-500
(US$5-7) for a full 50kg or 100kg-sized
bag. Transport costs from farms in Alego
to a central market in Kisumu like Kibuye
is about Ksh. 50 (US$0.6) per sack. At the
Kibuye wholesale market, sack loads of

tamarind pods are traded by the 2-kg tinload (gorogoro), which is a standard local
measuring unit. A tin-load is sold at Ksh.
25-30 (US$0.3-0.4). This means a 150%
profit margin for wholesalers, although
they incur costs of collection from farms
and transport to the urban markets. Retail
traders, mainly women coming from five
of the peri-urban markets around Kisumu
(Kondele, Nyamasaria, Kibos, Jubilee and
Otonglo), source their tamarind supplies
from Kibuye wholesale market. Tamarind
trade in open air and peri urban markets of
Kisumu is shown below.

At the outlet markets, pods are sold in
bundles costing Ksh. 5-10 or at Ksh. 1 per
piece. Wholesale trade volume averages
2-3 100kg sacks per week, while retail at
the small peri-urban outlets like Kibos and
Nyamasaria is normally 1-2 tin-loads per
week. There is no processing or special
packaging, and the consumers of tamarind

are mainly urban dwellers. The tamarind
market chain does not extend beyond
Kisumu, with nothing being transported to
Nairobi or other cities, although the survey
could not conclusively identify all possible
buyers at the farm level. The interviewed
traders did not indicate that there was any
form of competition.
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Challenges, opportunities and
the future of tamarind value chain
development
Tamarind production in many parts of
Africa, though not yet undertaken on a
commercial scale, is negatively affected
by loss of its natural habitats through
deforestation. This is accelerated by
demand for land for agriculture leading to
tenure changes, unsustainable charcoalmaking practices and changing cultural
norms occasioned by the rapid rural
development and urbanization. These
factors have a negative impact on the
natural tamarind population structure and
local ecosystems (Brinkmann et al 2014;
Ranaivoson et al 2015; Nyadoi et al 2010).
Experience has nonetheless showed that
farmers can maintain high tree densities
in croplands as tree resources in shrub
lands, savanna and forests are felled for
charcoal in many parts of the arid and
semi-arid lands where tamarind occurs
(Brinkmann et al 2014). In order to develop
sustainable tamarind value chains in
Africa, good practices in maintenance and
use of the available genetic resources will
be required to avoid problems associated
with planting materials of inferior genetic
quality (Dawson et al).

At the same time, fruit value chain
development is needed to realize important
livelihood goals such as food and nutrition
security, and income generation. Surveys
from key tamarind production areas
nonetheless report low fruit utilisation
sometimes, simply because people do
not know of alternative use for instance
compared to the coastal area, where
consumers use the fruit regularly to make
sauces, juice, ice and to tenderise meat
(Betser 1999, unpublished). Increasingly,
tamarind is being used to substitute
imported spices thereby diversifying
its market. At industrial level, tamarind
extracts have been used as a replacement
for phosphoric acid, citric acid and other
acids used in soft drinks preparations (ElSiddig et al 2006). The extraction of fruit
pulp is a difficult operation because of the
stickiness of the pulp which has low water
content. Technology development for pulp
extraction has been evolving rather slowly.
A summary of key challenges, knowledge
gaps and actors required to leverage
on current value chain development is
presented in Table 1.
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Table 1: Challenges, knowledge gaps and actors needed to improve tamarind value chains
Challenge

Knowledge gaps

Who needs to know?

Who can help resolve
the challenge?

Loss of habitats
and genetic
resources in
different countries

Mapping of wild
population

Policy makers

Relevant communities

Ministries of forestry,
agriculture &
environment

Researchers

Poor product
development
initiatives

Trends in loss of
genetic resources

Governments ministries
Investors (NGOs,
CBOs, donors, private
sector)

Management of
farmland/agroforestry
genetic resources

Farmers, community
groups

Role of cultural norms

Genebank managers

Conservationists,
educationist,
extensionists

New products for new
markets

Investors

Investors

Interest to invest
in new product
development

Producers/collectors

Government, NGOs

Consumers

Research and
Universities

Role VC development

Extension services

Nutritionists
Organic foods
marketers
Food technologists

Lack of
knowledge on
how the existing
market works

Trainings on market
dynamics- key VC
actors

Producers, extension
services and
consumers

Government extension
services, NGOs

Lack of market
information

Current information
on pricing, demand,
processing and
packaging

Producers, traders,
processors

Market researchers

Use of inferior
genetic resources

Knowledge on
available elite genetic
resources

Producers, nursery
operators

Researchers, Extension
services, Educationist

Market researchers

Government ministries

Extension providers
Investors
Traders

Detailed fruit
characterization
given fruits from
different locations
show different
qualities

Knowledge on species
diversity (within and
between)
Fruit phenology

Producers, traders,
researchers

Researchers,
Horticulturalists/
pomologists, Botanist,
nutritionists and
dieticians, food
technologists
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Tamarind value chains in boundary
zones of biodiversity conservation
areas
There are various reasons why tamarind is
an interesting candidate species for value
chains development in the boundary zones
of biodiversity conservation areas. First,
the species thrives in drylands, with large
areas under biodiversity conservation.
Second, as described above, the tamarindbased value chain has the potential to
serve local, national and international
markets for its pulp and juice. Third, the
species offers a number of additional
products and services which makes it
attractive to communities inhabiting lands
around biodiversity conservation areas.
For example, it provides fuelwood, shade
to people and livestock, and is now
recognized as an important source of
traditional medicine where all parts of the
tree are used (Havinga et al 2010; Kuru
2014). Finally, the species is native to the
African continent and hence its planting
does not pose the risk similar to that of
exotic species that may become invasive.
It is clear that wild tamarind populations
may be insufficient to meet the product
needs of local communities as the trees
are readily felled for charcoal and timber,
thereby increasing its vulnerability
(Fandohan et al 2011). On the other hand,

trees found on farms or in agroforestry
settings are more protected even though
there is limited planting (Nyadoi 2010;
Fandohan et al 2010b). In countries such
as Uganda and Kenya, it’s clear that more
planting needs to be done to match the
increasing utilization (Nyadoi 2010). It is
however, not clear whether increased tree
planting for product value chains in the
boundary zones adjacent to conservation
areas could reduce pressure on the
biodiversity of these areas.
It is therefore, hypothesized that an
effect is likely to occur when the various
products that tamarind offers would
replace commodities that people seek
from conservation areas. Planted tamarind
stands may, for example, offer fuelwood
and thus reduce the need for collection
from the conservation area. It may also
offer additional income and reduce the
need for value chains that are based on
produce harvested from the conservation
areas. Obviously, considerations of
how the planting of tamarind and the
development of tamarind value chains
would impact on the pressure for
resources harvesting from biodiversity
areas need to be reviewed and discussed
with local communities before deciding on
the implementation of such value chains.
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4.2 Gum arabic and aromatic resins
Olavi Luukkanen, Badal Ahmed Hassan and Jan de Leeuw

Abstract
Gum arabic and aromatic resins are
valuable commodities derived from trees
in the drylands of East Africa and the
Sahel. This article reviews the potential
of developing value chains for these
commodities in and around protected
areas to support the conservation of
biodiversity in such areas. This chapter
first describes the export markets for these
commodities, and reviews the social and
environmental side effects of developing
these products. There is excellent potential
for development of markets for these
products because international demand
for gum arabic and aromatic resins is
higher than the current supply. Finally, a
reviews on the potential for developing
the gum arabic and aromatic resins value
chains to support biodiversity conservation
within and around conservation areas is
provided.

Markets for gum arabic and
aromatic resins
Gum arabic and aromatic resins are two
commodities produced in the drylands of
East Africa and the Sahel. Gum arabic
has been used from ancient times as a
binding and stabilizing substance including
mummification in pharaonic Egypt. Today
it is used as stabilizer or filling ingredient
in the food, cosmetic and pharmaceutical
industries, as coating material in printing,
textile and ceramic manufacturing, and as
a water-soluble odourless and tasteless
adhesive (Chikamai and Odera 2002;

Thomkins 2007). Between 1992 and
2007 global production of gum arabic
fluctuated between 27,000 and 72,000
tons (Touré 2009). For comparison, global
consumption of animal-based gelatin,
an alternative to gum arabic, exceeded
220,000 tons for the corresponding period
(UNCCD 2004 a).
These fluctuations in gum arabic supply
have resulted in a threefold change in
demand (UNCCD 2004 a). First, the use
of gum arabic in the soft drinks industry
(including Pepsi and Coca-Cola) has
continued to increase despite price
increases. Second, when prices increased,
manufacturers replaced gum arabic in
confection and foods with other natural
and synthetic gums. Third, this trend is
countered by increased consciousness of
food quality and origin, causing a reversion
back to plant-based gums.
The approximate global market demand
for aromatic resins is 6,000 metric tons
per annum. In eastern Africa, the main
exporter countries for aromatic resins
are Ethiopia (3,000 t/a), Eritrea (400 t/a),
Kenya (1,500 t/a) and Somalia (1,200 t/a)
(Chikamai and Casadei 2005; Ogbazghi et
al 2006; Touré 2009). The biggest markets
for aromatic resins are in China, Europe,
Japan, Middle East, North Africa and the
USA, while emerging markets exist in
Eastern Europe and South America. The
volume of exports of aromatic resins from
the Horn of Africa region are considered
small when compared to the potential
(Lemenih and Kassa 2011).
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Production of gum arabic
Gum arabic is produced in the SudanoSahelian zone of Africa, in a belt that
extends from the Atlantic Ocean to the Red
Sea coast. Historically, by the 17th century,
the overseas export of this commodity,
earlier running from Arabia, had become
established by the French in Mauritania
and Senegal to serve the growing textile
industry needs in France (Thomkins 2007;
Webb 1985). In Sudan, the gum belt spans
across the traditional rain fed agricultural
areas of western, central and eastern
Sudan. With time, Sudan became the main
supplying country, dominating the trade
in this commodity with more than a 90%
share of the total volume by the mid-20th
century. During this period, the main use
of gum arabic also shifted from technical
uses to food industry processing. Sudan
is still the leading country in gum arabic
production, followed by Chad (where the
production has increased remarkably in
a short period of time) and Nigeria (Touré
2009).
In Sudan, gum arabic is still a product
of both local and national importance,
providing millions of rural people with some
cash income, and the national economy
with export earnings (World Bank 2007).
Since it is fully commoditized, it serves
as an example of how a non-wood tree
product can contribute to both local and
national economic development in other
countries. In recent years, an increasing
trend has been observed globally in gum
arabic production. In Sudan, the annual
production is now estimated to be 88,000 t,
corresponding to 80% of the global market
(Hafften 2014; Taha et al 2015).

In Sudan, gum arabic is traditionally
produced in sustainably-managed
agroforestry systems. This commodity
provides an example of value chains that
can contribute to environmental integrity
and potentially support biodiversity
management as well as ecosystem
restoration and rehabilitation (Luukkanen
et al 2006).

Production and value chains of
aromatic resins
Aromatic resins are important sources
of income for poor households and
export commodities in the Horn of Africa
region (Sunninchan et al 2005). They
are obtained from trees of the genera
Boswellia and Commiphora, which belong
to the Burseraceae family (Lemenih
et al 2014). The two most important
aromatic resins in the Horn of Africa are
frankincense and myrrh. Frankincense is
exuded naturally or tapped by harvesters
from different Boswellia species,
particularly from B. frereana, B. neglecta,
B. papyrifera and B. sacra. Myrrh is a
resin obtained from Commiphora species,
particularly C. myrrha, C. hadi and C.
holtziana, either naturally or after tapping.
Aromatic resins play a significant role in
rural livelihoods, the national economy and
ecosystem stability (Farah 1994; Hassan
2008).
The value chain of aromatic resins consists
of collectors/harvesters, assemblers (local
traders), stockists (wholesalers in Kenya
in Mombasa and in Somalia in Bosaso)
and exporters. For aromatic resins, the
markets and end-users fall into three
main sectors: fragrance (chiefly incense
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in many social ceremonies and religious
rituals such as Orthodox, Roman Catholic
and Muslim; Coulter 1987; Farah 1994);
flavour (principally ‘maldi’ for chewing
and chewing gum industry but with some
minor uses of the oils as flavouring agents
in bakeries and other food industries
that produce milk products and various
alcoholic and soft drinks); and as a raw
material in pharmacology. Pharmacological
uses include ointments for curing tumours,
vomiting, dysentery, fevers, leprosy and
cancer; wound plasters, toothpaste and
mouthwash. In cosmetics, aromatic
resins are used as ingredients in lotions,
soaps, detergents and creams as well
as in oriental “powder” perfumes, floral
perfumes, citrus colognes, spice blends,
male fragrances and other scented
preparations. In addition, aromatic resins
are used in paints, adhesives, varnishes,
fumigation powders, dyes, beverages and
laxatives (Tadesse et al 2007).

Product description and value chain
of gum arabic
Gum arabic is a dried natural exudate
collected in the form of roundish nodules
of varying sizes from Acacia senegal trees
usually after tapping the branches with
various tools. A similar gum is obtained
from A. seyal by collecting nodules that
appear on intact stems and branches. The
gum obtained from A. seyal (the so-called
“talha”, friable, or flaky gum) is considered
to be of inferior quality, but it is used for
certain special products or, because of
its lower price, mixed with the “hard” gum
obtained from A. senegal, so as to lower
production costs. Sharp price increases for
A. senegal gum, following the droughts in

Sudan in the early 1980s, also contributed
to an increase in the production of A. seyal
gum, especially in new producer countries
such as Chad and Nigeria (Rahim 2006).
Gum arabic consists mainly of a mixture
of complex polysaccharides. It is tasteless
and odourless and easily soluble in water.
In the food industry its non-toxic and noncalorific properties make it a versatile food
additive, which is also low in protein. It has
been internationally classified as a food
additive with the EU code E414 (UNCCD
2004 a).
Attempts have been made (especially
by Sudan) to assign only the A. senegal
gum a designation as true gum arabic.
However, since 1999, gum arabic has
internationally had a food additive status
which defines it as a dried exudate either
from Acacia senegal or from A. seyal
trees; in earlier definitions only the former
species was mentioned by name while
also referring to “closely related species”
(discussion presented by Rahim 2006).
However, there still exists some ambiguity
in definitions and labelling of gum arabic,
because of differences in chemistry
(e.g. optical rotation), the great diversity
of potential plant and producer origins,
competing commercial interests, and
even global politics. For image reasons,
the product may be called acacia gum,
or, as in South Sudan, “gum Africa”. In
the case of soft drinks, it can be included
in a diffuse category of “plant extracts”.
In practice, gums from different Acacia
species may be mixed by the end users,
but price differences exist between the
different varieties; quality, as indicated by
grading the raw product after collection,
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also affects the gum prices (UNCCD 2004
b; Thompkins 2007).
The traditional value chain for gum arabic
is best illustrated by the management
of “gum gardens” (Figure 5) in Sudan
between the 300 and 600 mm isohyets. As
an indication of the diversified livelihood
base in this particular zone, this “gum belt”
has a higher human population density
than the more arid zones to the north or
the more humid ones to the south. Besides
producing gum arabic, Acacia senegal
trees provide good fodder from leaves
and pods, firewood, timber and traditional
medicines from different parts of the tree.
Gum gardens are a rotational bush
fallow system. The cycle starts with crop
cultivation, evolves into an intercropping
system with crops and trees, and

eventually ends up as a pure tree stand.
It may consist of Acacia senegal trees
established by sowing or naturally
regenerated. Tapping for gum usually
starts when the trees are five years old
and continues until the trees are 20
years of age when gum yields begin to
decrease. Then all trees are cut and the
cycle starts again from planting food crops
and regenerating the acacia trees, either
naturally or artificially (Elsiddig 2004;
Luukkanen et al 2006).
In the case of gum arabic in central Sudan,
men tap and collect gum from remote
areas, whereas women and children
collect gum near the villages (Eskonheimo
2006). A leading role of women in gum
arabic harvesting in northern Kenya was
also reported by Wekesa et al (2010).

Figure 5: Gum garden rotation system adopted by farmers in the gum belt in Sudan (Luukkanen et al
2006, modified).
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Weather conditions affect the exudation
of the gum, with higher gum yield with an
increasing amount of precipitation during
the previous rainy season. Tapping is
done mainly during the dry season, thus
also providing employment outside the
agricultural cropping season. The yield
per tree depends on the weather and the
location, including the soil quality. Average
annual gum yields of 900-2000g per tree
are considered acceptable for young
and old trees, respectively (FNC 2004).
Intercropping with food crops results in
higher gum production than from pure
Acacia senegal stands of similar density;
this might be related to the higher rain use
efficiency of mixed systems compared to
pure stands of trees (Gaafar et al 2006).
Traditionally, in Sudan, gum arabic nodules
were harvested and packed in sacks by
the growers and then sold, often through
traders, to the state monopoly for gum
trade, the Gum Arabic Company. This
company graded the raw product based
on quality and then sold it to international
buyers either in raw or purified form. The
first step of processing (now obsolete), was
introduced to the gum-producing countries
in the 1990s and consisted of mechanical
crushing (“kibbling”) and sieving (NGARA
2004).
In the late 1990s, following the first
attempts in Nigeria, the Gum Arabic
Company of Sudan initiated the use of
a modern purification and processing
technology based on spray drying
that was already used in the end-user
countries (FNC 2004). This purification
process, which allows marketing gum of
international quality standards required

by the food industry, adds about 10% to
the value of the product (NGARA 2004).
However, the modern processing method is
energy-intensive and requires considerable
quantities of pure water; this limits its
application in many producer countries
(FNC 2004).
While the food industry considers the gum
arabic production to have low biological
contamination risks, various international
protocols have been developed to improve
the food safety along the production chain.
A forerunner towards this direction was
the Hazard Analysis and Critical Control
Point (HACCP) that was applied in gum
processing for markets in USA and Canada
already in the 1990s. Simple standardized
tests were developed for moisture
content, optical rotation (for determining
the chemical constitution), foreign matter
content, and microbiological contamination
(FNC 2004).
In Sudan, since the 1990s, the regulations
over gum arabic trade and export were
gradually eased, allowing international
buyers to directly procure the product
from local marketing centres, most
importantly from auctions held in El Obeid
in North Kordofan. The Gum Arabic
Company of Sudan was dissolved in
2009, which made it possible for local and
international enterprises to firmly establish
their own gum procurement networks.
New companies in Sudan also used the
spray-drying technology and were able to
export branded products that adhered to
international standards in the food industry
(Hafften 2014).
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Sudanese proponents, while trying to
highlight the exudate obtained from
Acacia senegal as the only “true” gum
arabic, have also attempted to change
the status of gum arabic from a food
additive to a food substance. This would
allow marketing of the product in pure
form directly as health food, containing
functional fibres but no calories. This
line of marketing takes advantage of
the explanation which states that the
divinely created “manna”, mentioned in
Holy Scriptures, was in fact gum arabic
(Thompkins 2007; Siddig 2009; Touré
2009).
The end products in the gum arabic value
chain are the food industry products,
which normally contain the substance as
an ingredient, or other industrial products
in which gum arabic has been used as a
facilitating agent. Obviously, it is difficult to
estimate the true monetary equivalent of
the value of gum arabic at the end of such
complicated value chains.
Especially in the food industry, gum
arabic has the marketing advantage of
being a plant-based product (replacing
animal-based gelatin) and produced
predominantly by poor people in
developing countries. It also comes from
agroforestry production systems in which
chemical fertilizers or pest control agents
are generally not used. These facts would
seemingly easily allow certification and
eco-labelling for gum arabic.

6

The value chain
Export prices for gum arabic give some
indication of the monetary value of
the value chain associated with this
commodity. Data published in 2009 show
the export prices (of raw gum arabic)
from Sudan varying between US$2.0 and
US$2.3 per kg, the lowest price usually
being paid by buyers in France. The price
could be, as found in a case of exports
to Ireland, as high as 5.4 US$/kg. The
same statistics showed that buyers from
USA paid an average of US$1.9/kg.
Interestingly, USA procured (also based
on statistics from 2009) 10,600 t/a of the
product from Sudan and, additionally,
considerable quantities which probably
also mainly consisted of Sudanese gum
arabic, from France (5,300 t/a) and from
the UK (900 t/a). A total of 5,300 t/a of
USA’s gum arabic supply came from Chad
(Touré 2009)6.
Assuming a rather generous annual
production of 2kg per tree and a gum
garden with 400 trees/ha (Gaafar et
al 2006), the annual production of a
productive gum garden could be in
the range of 800kg/ha. With a further
assumption that the producer receives
half of the export price of US$2/kg, the
annual gross revenue for the producer
would be US$800 per hectare each year.
This compares favourably to the income
obtained from sorghum which with a yield
of 500kg/ha (typically from the same piece
of land) would earn a farmer US$ 330/
ha (Republic of Sudan 2015 a). Although
the producer price for gum arabic may be

Volumes of trade shown here are extrapolated from quarterly figures reported in Touré (2009).
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considered low, it is clear that it provides
a considerable additional source of onfarm revenue to the farmers in Sudanese
agroforestry systems. Similar results
were found by Vellema et al (2013) for
pastoralist household income derived
from tapping wild acacia trees for gum in
northern Kenya.
As pointed out by Rahim (2006), the
producer price for gum arabic varies
sharply and depends on many factors.
She concluded that, in Sudan before
the deregulation of gum trade that was
initiated in the late 1990s, the collector
could obtain as little as 21% of the export
value of the commodity. She also found
that the great majority (86%) of gum
collectors sold their product to traders who
also acted as traditional credit providers;
only 8% of the farmers had a direct access
to the auction market stipulated at that
time by the Sudanese government as the
regular channel for trade.
Another dataset (World Bank 2007) based
on the situation in Kordofan, Sudan,
assumed a production of 400g per tree,
from about 360 trees per hectare. In 2002
the producer price was US$0.28/kg (20%
of the then export price), while in 2006 the
producer price had increased to US$1.25/
kg, equalling 37% of the export price. It
was estimated that in 2006, revenues
from gum arabic constituted about 20%
of the total annual household income in
Kordofan. According to Taha et al (2014),

the income from gum production accounts
for about 10-15% of the household
economy of the dwellers of the entire gum
belt in Sudan.
Taking into account the fact that the
number of rural people benefitting
from gum income in Sudan is indeed
considerable – it has been estimated to
be at least 2.8 million (UNCCD 2004b) but
possibly as high as 6 million (Hafften 2015)
– the significance of gum arabic for the
local economy becomes obvious.

Product description and value
chain of aromatic resins
In the Horn of Africa region (in places
with a bimodal rainfall pattern), harvesting
of frankincense and myrrh takes place
twice a year during the dry seasons, and
each period lasts for about four weeks
(Hassan et al 2011). These products are
harvested by two different groups: (1)
pastoralists who are passing by, without
tapping and for exchange of the product
for sugar and tea (frankincense from B.
neglecta is typically collected by pastoralist
women and children); and (2) men from
the poorest sedentary households who
tap frankincense from Boswellia papyrifera
and B. frereana. In each harvesting
season the tapping (e.g. for myrrh from
Commiphora myrrha and for frankincense
from Boswellia frereana) is conducted
for three successive rounds, with a time
interval of one week, by using an axe.
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Tapping of Commiphora myrrha trees using an axe in Wajir, north-eastern Kenya. Photo: Badal
Ahmed Hassan, 2010.

Tapping of Commiphora myrrha trees
using an axe in Wajir, north-eastern Kenya.
Photo: Badal Ahmed Hassan, 2010.
At the first tapping for aromatic resins, the
tree exudes a small amount of resin with
low quality in terms of colour, taste and
smell; then the second tapping is done
one week later, by removing the exuded
resin and making a new incision in the
same place to deepen the wound. Finally,
the last tapping is done a week after the
second tapping, when the trees exude the
maximum amount of resin with the best
quality.
At the moment, the only existing
investment for myrrh harvesters in
northern Kenya and Somalia is sugar,
tea, oil and rice provided by local myrrh
traders in the form of a loan. Depending
on the initial contract, in most cases the
harvesters are legally bound to sell their

resin products to the investor or trader who
supported them.
Local processing of myrrh and
frankincense consists of removing bark,
soil, leaves and any other adulterants.
The sorting and cleaning is done manually
by women and children who may earn
US$1.50 per day (Luvanda et al 2007).
The quality of frankincense is based on the
purity and colour of resin. The first-grade
frankincense is white in colour and free
from tree bark and soil. The second grade
of frankincense is black in colour and
shows signs of insect infection.
On the other hand, myrrh (malmal), has a
different quality and grading system. The
grade is primarily based on colour, smell,
tasting and cleanness. The best quality
myrrh is reddish-gold in colour, with a
strong smell and very bitter taste.
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Frankincense can be safely stored on
the floor, at room temperature, for up to
eight years, while myrrh can be stored in
sacks at room temperature for only about
1.5 years. However, due to high day time
temperatures and poorly aerated store
rooms, frankincense often melts and
forms blocks, while myrrh evaporates its
essential oils, hence losing quality.
In industrial processing of aromatic resins,
simple methods can be used. Using steam
or organic solvents the raw materials
are fractioned by distillation into their
component essential oils, which then are
used for different end products. Essential
oils can generate a profit 10 times higher
than the one obtained from an equivalent
amount of the aromatic resin. However,
to date, minimal processing takes place
in resin-producing countries (Feleke and
Melaku 2011).

Policy framework
There are good possibilities to intensify the
management of gum and resin resources
in cases where these products constitute
an essential part of the livelihood strategy,
as demonstrated in Ethiopia by Lemenih
et al (2014). These authors also concluded
that the ownership of or the access
to specific dryland resources can be
achieved with either formal or informal
arrangements. They suggested that
government regulation or well established
traditional rules could prevent the
degradation of dryland resources, while
a lack of such arrangements could lead
to their rapid degradation. On the other
hand, the private sector may not have
much interest in investing in improved

gum or resin production on communal
land. When land use rights are not clearly
defined, conflicts commonly erupt among
producers; this has also been reported for
pastoralist communities from Chad (FNC
2004).
In their study on the social organization
of gum and resin production in Ethiopia,
Lemenih et al (2014) found seven different
production models, which reflected the
degree of domestication of the tree
resources. In two of them the production
was based on individual farmers’ activities,
either on part time or full time basis.
Two additional models were based on
cooperatives, with restricted or unrestricted
membership. Furthermore, two other
models consisted of concessions which
used local or, alternatively, external labour.
In the last model, farmers exploited
trees that grew on their own farms or
homesteads. There was a general trend
from communal, open-access resource
use and natural regeneration of trees
towards more privatized and more artificial
systems. Simultaneous development
was found from part-time activities in
gum or resin collection to organized and
permanent forms of production.
Under conditions of subsistence economy,
livelihood diversification based on gum
and resin production may be caused by
diminishing importance of a previous
economic activity (thus contributing to
a new “safety net”). In cases where the
cash economy is well established and
labour available, such diversification
can also be a result of active search
for better economic opportunities but
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often, nevertheless, constrained by more
profitable land use forms (Lemenih at al
2014).
The traditional gum arabic production in
Sudan is often presented as an example
of well-regulated natural resource use
(Elsiddig 2004). Producers of gum arabic
in Sudan typically consist of sedentary
farmers earning cash income from
gum in addition to their subsistence or
cash production from farming activities.
Even if land tenure is seldom officially
documented in Sudan, a long tradition of
gum arabic production has led to informally
recognized rights to land occupied by
systematically managed gum gardens. In
the case of unmanaged natural Acacia
senegal or A. seyal trees in Sudan, the
ownership is not as clear, and the same
situation prevails in gum collection by
nomadic pastoralists in northern Kenya,
Chad and Nigeria (FNC 2004).
According to Rahim (2006), Sudan has
several advantages in its gum arabic
production when compared to competing
countries such as Chad or Nigeria. The
production in Sudan relies on a long
tradition of management, trading and
processing, and is mainly based on the
more valuable gum obtained from Acacia
senegal. In contrast to Chad and Nigeria,
A. senegal grows in Sudan also in pure
natural stands over large areas, especially
in the western parts of the country, apart
from being intensively managed and
regenerated in gum gardens. In Sudan,
land scarcity is generally not a constraint
for gum production (in contrast to labour
availability). In Chad and Nigeria there
is a tendency to mix gums with different

species, which creates problems for the
processing, use and pricing of gum.

Impacts of value chain development
Environmental impacts
The Sahelian gum belt is under the
threat of desertification caused both
by climatic variation and direct humaninfluenced factors, such as overgrazing
and unsustainable fuelwood harvesting.
Reports indicate that the gum belt has
moved towards the south, but it would be
an oversimplification to claim this solely
as a climate change effect (Eskonheimo
2006).
In the Horn of Africa region, it is obvious
that civil war and other internal conflicts
have disrupted the traditional patterns of
land use and accelerated the process of
land degradation. The lack of control of
tree resources and low producer prices for
gum arabic have led to cutting of Acacia
senegal and A. seyal trees for firewood
and charcoal, as specifically reported
from Sudan and South Sudan (FNC
2004). On the other hand, there are also
observations on accelerated return of
the woody vegetation cover as a result of
political conflicts and subsequent migration
of rural people out from their traditional
settlements (Asare 2011).
Acacia trees have important positive
effects on soil fertility and the sustainability
of agricultural production on drylands.
They fix atmospheric nitrogen and make
it available for agricultural crops; they
also improve the physical soil properties
and contribute to carbon sequestration by
increasing the soil carbon content (Elsiddig
2004). Non-wood products such as gum
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arabic and aromatic resins add to the
value of agricultural production systems
and function as incentives to maintain
trees in dryland ecosystems. A high
biodiversity with all its combined benefits
and services can only be maintained on
drylands with sufficient tree cover, either
in man-made or in natural production
systems (Republic of Sudan 2015 b).
As pointed out by Rahim (2006), in her
studies on gum arabic production systems
in Kordofan, Sudan, maintaining the
gum-producing acacias on their lands
offers economic benefits for farmers in
the form of more secure income under
varying climatic conditions as compared
to pure agricultural crop production, which
they often consider as economically
more profitable. This fact contributes
to maintaining a tree cover and thus
to environmental benefits in general,
including biodiversity conservation.
Since Acacia senegal generally grows
on sandy soils and in drier areas when
compared to A. seyal, it has been
suggested that the former species is more
important for providing environmental
services, such as desertification control
(Rahim 2006). It could thus also be
concluded that A. senegal would have a
more important role in land conservation,
by ensuring the integrity of the fragile
desert margin ecosystems.
A clear constraint, however, for maintaining
the tree cover is the fact that farmers
often perceive agroforestry systems
with natural trees as providing them with
weak land tenure security (for the case
of Sennar State, Sudan, cf. Luukkanen
et al 2006). Alternative land use options

commonly lead to deforestation and
thus environmental degradation. Forest
conversion may be induced by increased
pressure on land resources caused
by immigration. Lemenih et al (2014),
referring to Ethiopia, also suggested that
environmental stresses, such as those
caused by climate change or induced
by political instability, may weaken the
traditional regulatory systems which
previously have ensured a sustainable
resource use. Policy measures for
improving climate change adaptation on
drylands in Africa have been suggested
by Kalame et al (2011); they also include
strengthening the role of gums and
resins as sources of livelihood. The
woody vegetation cover dynamics on
drylands as influenced by the combined
effects of climatic variations, conflicts
and agricultural and forestry activities
obviously needs new scientific research to
support improved management guidelines
(Bernard et al 2011).

Social impacts
Rahim (2006) has studied factors
potentially leading to expansion of gumproducing forests and thus contributing
to ecosystem restoration or rehabilitation
on deforested and degraded lands.
Benefits from Acacia senegal-based forest
or agroforestry systems as such would
economically be attractive enough for a
farmer to plant more trees; however, the
scarcity of labour for gum harvesting is one
of the reasons why such activities are not
taking place. Gum harvesting is conducted
in the dry season when, theoretically,
there should be more temporary labour
available than during the crop-producing
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rainy season. Other contributing factors
mentioned include political instability and
insecure property rights.
In Sudan, especially up to 2005, direct
threats to Acacia senegal forests or gum
gardens were caused by political unrest
and the civil war, which often led to illegal
tree cutting for fuelwood. While conflicts
are gradually disappearing, there is still a
continuing trend of agricultural expansion
through land clearing for mechanized
rainfed farming. Abandonment of gum
production may also be a consequence of
a general diversification of the Sudanese
economy, with the rural population
increasingly leaving the countryside for
alternative, off-farm income from urban
centres. However, the balance between
different land use systems is also heavily
dependent on prices of commodities,
including that of gum arabic (Elsiddig
2004; Kalame et al 2011).
On the other hand, high returns from
agricultural crop production seem to
contribute to increased investments
in Sudan by farmers to gum arabic
production that does not compete, in terms
of labour requirement or the annual farm
work schedule, with farming activities.
There is thus a positive relationship
between improvements in agricultural
production and an increase in labour
availability which in turn facilitates gum
production (Rahim 2006).
Based on findings in West and North
Kordofan states in Sudan, Taha et al
(2015) recommended distribution of
credits and support to the already existing
cooperative gum producer associations,
so as to boost agricultural production and

to support sustainable gum production.
In most of the gum producing countries,
producer associations have been found to
be one of the most successful approaches
for improving the economic profitability
of gum production for farmers, and
strengthening of this development has
already for some time been the aim of
several internationally supported projects
(FNC 2004).
As mentioned above, in Ethiopia, seven
distinctly different models for gum and
resin production were identified by
Lemenih et al (2014). A general trend
in this country (as elsewhere) has been
decentralization and de-regulation of the
gum production and trade. Intensification
of production (or higher degree of
domestication of gum and resin-producing
trees) is often associated with increased
environmental degradation. The same
authors argue that the opposite may also
be true, and, in fact, a common pattern
is increasing environmental degradation
with more intensive resource use, which
however, turns to more environmentallyfriendly use with further increases in
production inputs. Specifically, a certain
degree of domestication can improve the
environmental services of the production
system, including its biodiversity.

Challenges in value chain
development for gum and resin
products
Gum arabic management

The production of gum arabic starts

when the trees are about five years old.
In Sudan, a common method that has
been used in tapping for the last couple of
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decades is a shafted metal cutter (sunki),
which is forced under the bark of branches
of acacia trees, thus removing strips of
bark about 10-30cm long and 2-4cm wide.
Typically, 3-5 branches are tapped each
year. This results in considerably less
damage to the trees when compared to
using an axe, which was practised earlier.
Sufficient attention should thus be paid to
promoting tapping methods that minimize
damage to trees. Gum yields after tapping
at different times during the dry season
and after tapping different numbers of
branches of the tree have been studied in
detail, and recommendations for optimal

tapping protocols have been given (Ballal
et al 2005).
Recent investigations have also confirmed
(earlier suggestions by Raddad and
Luukkanen 2006) that both the gum
quantity and gum quality in Acacia
senegal trees is genetically controlled in
a way that would allow improvement of
gum production, both by selection and
more advanced breeding (Diallo et al
2015). Similar studies on aromatic resin
producing trees are obviously also needed.
The amount of precipitation during the
rainy season, through its effect especially

Demonstration of the improved “sunki” tool for gum arabic harvesting in North Kordofan, Sudan.
Photo: Olavi Luukkanen, 2000.
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on soil moisture in the top-soil layer,
seems to have a positive effect on gum
yield. Intercropping of acacias with annual
food crops also seems to have a positive
effect on gum yield. Grain yields may
or may not be affected by intercropping
with trees, depending on tree density and
soil moisture. Under conditions of limited
water availability, as commonly found
on drylands, agroforestry systems with
gum-producing acacias intercropped with
annual food crops also seem to increase
the rainwater use efficiency (Gaafar et al
2006; Raddad et al 2006).
Results on the combined effects of
acacia-food crop agroforestry systems are
confusing and partly contradictory because
of the fact that grain mono-cropping during
the first years of cultivation commonly
results in higher grain yields than what can
be achieved in intercropping with trees; the
beneficial effects of acacias for soil fertility
are only manifested after a prolonged
time of agroforestry system management
(Luukkanen at al 2006). It is thus evident
that, from the viewpoint of the producer,
all benefits and services obtained from
the land under gum production should be
taken into account when developing new
guidelines or policies for more sustainable
and economically more profitable gum
arabic management.
The case of Sudan shows how gum
producers are disadvantaged in the
trading process, still having to rely on
local merchants to sell their produce.
A clear step forward would be to
strengthen the already existing gum
producers’ associations and to provide
alternative formalized credit channels,

which could replace the gum traders as
credit providers. In fact, the recent study
by Taha et al (2015) in West and North
Kordofan states in Sudan indicates that
gum producers have already begun to
benefit from services provided by gum
arabic producers associations (GAPAs).
Among the services especially appreciated
by farmers were provision of marketing
services, collateral for credit, and drinking
water from boreholes in remote areas used
for gum collection.

Aromatic resin management
Following the pattern of interventions
for improving the gum arabic production
and trade, in the case of aromatic resins,
possible approaches would include
(1) formation of commodity based
organizations, (2) construction of better
storage system with better aeration by
using solar power; (3) introducing better
tapping system, and (4) domestication
of Boswellia frereana and Commiphora
myrrha as agroforestry trees (Hassan et al
2011).
The populations of trees that produce
aromatic resins in the Horn of Africa region
are now commonly being threatened by
degradation and gradual disappearance
or even extinction, because of the heavy
pressure put on them by unsustainable
resin extraction and cutting for fuelwood.
For germplasm conservation, commonly
used approaches are in situ conservation
and ex situ conservation, referring to
protecting tree populations within their
native range of distribution, or at separate
locations, respectively. For resin-producing
trees, the third, less commonly advertised
approach of circa situm conservation might
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be especially suitable. This approach
aims at preserving the germplasm of the
tree species by using it in cultivation, in
man-made production systems, and thus
maintaining and even increasing and
strengthening the gene pool. However, to
date, available experiences of circa situm
tree germplasm conservation mainly come
from humid tropical regions (Dawson et al
2013). The simplicity of circa situm gene
conservation and the obvious associated
economic and social benefits, in addition to
the biodiversity conservation aspects, are
strongly in favour of applying this approach
to aromatic resin production. In contrast,
most gum arabic-producing tree species
are common in the Horn of Africa region

and the whole Sudano-Sahelian zone,
and their populations are not to the same
degree threatened by germplasm loss.

Developing value chains in and
around biodiversity conservation
areas
Gum arabic and aromatic resins are
sourced from Acacia, Boswellia and
Commiphora trees growing in natural and
semi-natural stands that also occur in and
around areas that have been assigned for
biodiversity conservation. The presence
of such trees in and around conservation
areas raises the question to what extent
these commodities (i.e., the gum and
resins) could be sourced from such areas

A degraded natural Boswellia papyrifera stand in South Darfur, Sudan, threatened especially by
fuelwood cutting (observe the tree harvester at the left). Photo: Olavi Luukkanen, 2000.
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to enhance local livelihoods without
compromising biodiversity conservation
aims. It further raises the question whether
development of gum and aromatic resin
value chains could be used to enhance
the supportiveness of local stakeholders
towards the conservation of the
biodiversity in such areas. In the section
below we review the opportunities for such
agendas of gums and resin based value
chains inside and outside conservation
areas.

Within protected areas
The fact that the species that support the
production of gum and resin value chains
(Acacia, Commiphora and Boswelia
spp.) occur naturally in many drylands
protected areas offers an opportunity to
engage local communities in collecting
these commodities. Yet, we are not aware
of any examples of formal arrangements
where local communities are allowed to
collect gum arabic or aromatic resins from
trees within state-controlled conservation
areas, a situation which probably reflects
existing regulations that restrict or prohibit
the use of secondary forest products within
conservation areas. Such an attitude is
understandable given the examples of
overutilization and degradation of the
stands of trees that produce gum and
aromatic resins.
Yet, the above review also highlighted
recent innovations towards less degrading
and more sustainable extraction of
these commodities. Experience with the
development of other biodiversity-based
commodities e.g. honey and butterflies
reveals that the development of these
value chains changed the attitude of local

communities and they became proponents
and supporters of the conservation area.
We suggest that an effect similar to that
described for honey and butterfly-based
value chains could also be achieved for
gum and aromatic resin-based value
chains; local communities benefiting
from biodiversity within a conservation
area changing their attitude towards
supporting the conservation area.
We further suggest that it would be
worthwhile to explore whether it should
and under what circumstances and how
it could be permissible to extract gums
and resins from trees within protected
areas. The obvious benefit of allowing
regulated sustainable extraction within
conservation areas would be creation
of incentives for the populations in the
periphery to maintain the trees inside such
conservation areas. It goes without saying
that such use needs to be well regulated
and controlled to avoid over-extraction and
damage to the trees.

Within the periphery of conservation
areas
A second possibility could be the
development of value chains in the areas
surrounding biodiversity conservation
areas. Here there are options to develop
tree gardens like the gum arabic gardens
in Sudan. The amount of revenue that
could be generated appears attractive
when compared to the benefits derived
from other land uses. When well managed,
such tree gardens could also provide a
buffer providing wood for energy supply
and thus protect the vegetation inside the
conservation area against overutilization
and degradation. Hence, we suggest
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that the development of value chains for
gum arabic and aromatic resins in areas
surrounding biodiversity conservation
areas requires more attention than it has
received thus far.

Conclusions and recommendations
Different countries producing gum arabic
have different natural resource bases and
also different comparative advantages
in the global trade of this commodity. It
is obvious that Sudan should focus, in
its policy development, on ensuring the
production of highest quality gum from
Acacia Senegal. This country, because
of liberalization and privatization of the
gum arabic trade, has also undergone
a rapid development of adding value
to the commodity before it enters the
international markets. In the study by
Rahim (2006) the gum trade has been
described as an oligopoly, with Sudan as
the lead country, and Chad and Niger as
“follower” countries. This will also allow
other countries to develop their own, but
different, comparative advantages. It will
be largely the international development
of the prices of different gum qualities that
determines the future production pattern of
Chad and Nigeria.
Rahim (2006) has also analysed the
consequences of interventions, for
instance, in the form of subsidies, to gum
production in different countries. Sudan
would increasingly benefit from its leading
position especially in high-quality gum
production, if Chad and Nigeria would
be externally supported to continue
investments in A. seyal gum production
under a scenario where this type of gum
continues to have a high demand globally.

Functioning social organizations are
needed for sustainable natural resource
use. This was demonstrated by Lemenih
at al (2014) in their analysis on gum and
resin production in Ethiopia where they
concluded that while better income options
from alternative land uses commonly lead
to forest conversion and degradation,
constraints in resource availability
may also lead to improved social and
policy arrangements. However, external
regulation that does not consider local
conditions is not successful in control of
over-exploitation of resources. Thus, in
order to stimulate sustainable gum and
resin production and to control further
ecosystem degradation, measures are
needed which strengthen the land use or
tree use rights of local communities.
Production of aromatic resins can
potentially become an effective tool for
enhanced biodiversity conservation by
applying the circa situm gene conservation
approach and actively promoting
cultivation of trees that yield these
commodities in agroforestry systems, with
livestock management, crop cultivation,
or both. This would be especially feasible
for myrrh-producing Commiphora species,
which are easily vegetatively propagated
from stem cuttings. This would also open
up new economic and social benefits,
apart from the obvious biodiversity
conservation services.
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4.3 The honey value chain
Nyongesa Josephat Mohamed K.A. Mohamed and Mohamud A. Madey

Introduction
Honey is biodiversity based product
valued in many societies. This article
reviews development of honey value
chain for the indigenous communities
living adjacent to protected areas and
highlights the potential of the valued
chain to motivate communities conserve
biodiversity for sustenance of their
wellbeing. The article describes the honey
product and the honey bees ecosystems
habitats, markets, economic viability and
sustainability and challenges of honey
value chain development. The chapter
finally reviews policy implication for value
chain development, example of best
practice in bee-keeping case, improving
honey values chain and provide some
recommendations.

Honey product description and the
providing ecosystems
Honey gathering from the wild has been
going on for over 8000 years (Nicola
2004). Honey from time immemorial
is used for many social-cultural and
economic purposes. Societies have
used it mainly as food, medicine and
during religious ceremonies, thereby
contributing immensely to people’s wellbeing. It is mainly processed from floral
nectar collected by bees (Apis mellifera)
through the regurgitation process. Honey
is a good example of biodiversity product
linked to forest and agro-ecosystems.
Bees play an important role in agriculture
and forestry through pollination and
foraging for nectar collection from plants

used in honey production. Plants also
provide a natural habitat for the bees.
Communities, development organizations
and governments in the Horn of Africa
have recognized the contribution of
honey production or apiculture to
rural development and national gross
domestic product (GDP). Promotion of
modern apiculture can therefore serve
as a mechanism to improve inefficient
traditional bee-keeping practices thereby
enhancing livelihoods and biodiversity
conservation (Moustafa 2001). For
instance, the Sudanese government
supports beekeeping as an economic
incentive for local communities to conserve
natural forests (Eisa and Roth 2008). In
Ethiopia, the Ministry of Agriculture and
European Development Fund project in
Gambella, have supported beekeeping,
while in Djibouti and Somalia, wild honey
collection and commercial beekeeping
have been supported as important
economic practices to help promote the
conservation, sustainable access and
utilization of natural resources (Hussein
2001).
The annual worth of commercial apiculture
industry in Somalia is estimated to range
from US$113,043 to US$305,882 (Theresa
2013; Sombee 2011). In Kenya, traditional
beekeeping contributes to over 80% of
honey production in the country. Honey
production in Kenya is about 14,000
metric tons with an estimated value of
Ksh. 4.43 billion annually (Wambua 2015).
The sector is now being strengthened to
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adopt modern beekeeping techniques
by Livestock Department under the
Ministry of Agriculture, Livestock and
Fisheries (NAFIS 2015). Apiculture is
institutionalized in Kenya through the
National Beekeeping Policy Framework
which provides guidance on best practices
and quality standards (NAFIS 2015; Carrol
2006).
Even though honey makes significant
contribution to the economies of the East
African region, harvesting from the wild is
unsustainable and has raised concerns
due to destruction of the ecosystems
that provide habitat for bees and poor
harvesting techniques that destroy bee
colonies. These concerns have rekindled
interest by governments, development
and conservation institutions to seek
sustainable practices that could balance
livelihoods and biodiversity conservation
needs. Bee-keeping is therefore often
promoted in agro-ecosystems and
community forests through use of modern
apiaries such as the Langstroth and Kenya
top bar hives in Kenya, and other parts
of East Africa. Studies however report
low adoption rate of the modern hives in
several beekeeping zones (Muli et al 2015;
Nzano et al 2012) partly due to limited
access to extension services (JAICAF
2009).
The value chain concept applied mainly
to agricultural commodities is relevant to
biodiversity-based value chains (BBVC)
such as honey. Significantly, honey
as a biodiversity-based product can

support protected areas conservation
and livelihood linkages through local
community collaborative engagement.
A good example of such a communitydriven, biodiversity project is found in
the Arabuko Sokoke Forest (covers
420km2) in Malindi, Kenya. The Arabuko
Sokoke Kipepeo Centre has implemented
biodiversity conservation activities such
as beekeeping and butterfly rearing to
benefit communities adjacent to the
Arabuko forest. Honey value chain
development is recognised as part and
parcel of community participatory forest
management plans. The honey enterprise
was initiated after stakeholders realized
that forests was being destroyed through
unsustainable mining of timber and
non-timber forest products leading to
degradation of local flora and fauna of
endemic species with significant threat to
communities’ livelihoods (KFS 2002).

Honey markets
The demand for honey at local, national
and international markets is high and
surpasses supply. Honey collectors
therefore frequently use unsustainable
harvesting methods to meet demand.
Local suppliers using traditional beekeeping and harvesting techniques provide
substantial supply of honey in the Horn of
Africa. The honey often contains impurities
reducing its quality. Smallholders therefore
fail to compete favourably in the dynamics
of existing markets.
The main actors in the Honey Value Chain
(HVC) in Kenya are producers/collectors,
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processors, traders (wholesalers and
retailers) and exporters. Honey is sold
either in combs by producers or as a
processed product extracted from combs.
Pricing varies depending on quality,
demand and point of sale for instance, at
farm gate or after transportation to niche
markets. Proceeds from honey and honey
product sales benefit key actors along the

chain that also cover distributors and input
suppliers. Due to market imperfections
such as price fluctuation and information
distortions, most actors in the chain,
especially producers, fail to realize
expected optimal return on investment.
The current honey value chains can be
represented as shown in Figure 6.

Figure 6: Honey value chain (Nyongesa JM, 2015:)

Challenges of honey value chain
development
Several studies have documented socioeconomic, policy, institutional, governance,
and cultural factors, especially gender
inequality that undermine development of
profitable honey value chains (KIT 2012;
Baltazar et al 2013; Birhan et al 2015).

These challenges were identified in the
example of the Arabuko Sokoke project
leading to the formation of the communitybased group operating a honey processing
center. A summary of the economic, social,
environmental and policy factors that
influence honey value chains are described
as follows:
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Economic viability and sustainability
• Low quality and quantity: Smallholder
farmers contribute to over 80% of the
honey supply in the Horn of Africa
region (NAFIS 2015). Honey produced
through traditional methods is mainly of
low quality because of contamination
with pollen, wax and other impurities
during harvesting. Low quality honey
fails to compete favorably in the market
which demands for better quality and
thus limits smallholder participation and
return on investment. Smallholders are
scattered, mainly producing minimal
quantities at individual level which
is unable to sustain the continually
growing demand for honey and
honey products. Low quantities of
honey produced through traditional
beekeeping methods are consumed at
household level with little surpluses to
trade.
• Low capital investment: Lack of
access to capital to invest in value
addition equipment such as centrifuges
reduces the possibility of farmers
increasing the quantity and quality of
honey produced, for more lucrative
markets. Limited start-up capital
to invest in commercial modern
beekeeping hives impedes sustainability
of the HVC. There is a weak linkage
between producers and potential microfinance institutions as service providers
and important actors in the chain.
• Market imperfection: The dynamic
market inefficiencies fail to work for
the producers, resulting in an inability
to achieve quality, quantity and

sustainable supply as key actors in
HVC. The challenge is worsened by
limited market information.
• Limited commercial business
acumen: Most producers in the chain
rarely develop business plans, as an
important tool to visualize development
of the honey business at individual
or institutional levels. Microfinance
institutions prefer business plans and
lack of this tool impedes actors’ access
to financial services which challenges
HVC development.
• Lack of proper infrastructure: Poor
infrastructure such poor roads… limits
access to markets by producers and
few traders are able to reach rural
producers. Producers remain as price
takers which limits their profit margins.
• Limited ecosystem service valuation:
Bees play an important role in the
pollination of crops and other plants
with greater production of agricultural
commodities and wild plants. The
pollination provided by bees is thus an
important ecosystem service and it is
a co-benefit of beekeeping and honey
production. The value of pollination as
an ecosystem service is increasingly
being recognized at global and national
policy levels. At the local level, there
is limited awareness of the pollination
co-benefits of beekeeping (and
honey production). Limited literature
on valuation of ecosystem services
limits awareness on the economic
sustainability of honey production.
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Social inclusiveness and
sustainability
• Few beneficiaries: Most of the
HVC activities only benefit those
stakeholders involved in projects. The
few stakeholders engaged are usually
confined in a small area with little
impact in the larger ecosystem. This is
unsustainable in the long term. On the
other hand,
• Limited human capacity: Modern
beekeeping techniques involving use
of more efficient hives, processing
equipment and proper packaging and
branding are important for sustainable
HVC development. The main HVC
actors have limited skills in modern
honey production, value addition and
storage (processors), branding and
marketing (producers and traders,
both wholesalers and retailers),
and information on the legal policy
framework (mainly exporters) which
impedes adoption of modern apiculture
to sustain the HVC.

Environmental and Biological
Sustainability
• Ecosystem degradation: Beekeeping
is generally practised in multifunctional
landscapes which combine land
uses such as cropping, livestock
and biomass energy production
and conservation. Land use change
resulting in fewer nectar plants (e.g.
as a result of deforestation or forest
degradation) limits the availability of
nectar and thus lower honey production.

• Climate change: Shift in climatic
change manifested through extreme
temperature variation and low
precipitation has had a significant
effect on biodiversity, with far reaching
negative impact on HVC sustainability.
Climatic change is a predisposing
factor for increased pests and disease
prevalence which affect honey bee
colonies.
• Unsustainable agricultural
practices: Poor land use practices,
for instance, clearing vegetation cover
for monocultures, over-use of agrochemicals, could affect ecosystem
health and biodiversity including bees
and their physical surrounding.
• Bees’ health: Prevalence of apicultures
pests and disease such as…contributes
to low honey yields and quality. Pests
and diseases therefore reduce the
ecosystem services bees’ offer, for
instance, pollination. Reduction of
pollinated plant species that provide
nectar can reduce honey yields and
sustainability of HVC.

Policy challenges
• Limited enabling environment:
Though beekeeping has been
institutionalized in some countries like
Kenya, other areas in the Horn of Africa
still lack a clear policy framework.
• Insecurity: Insecurity and political
instability threaten sustainability of
HVC. The actors along the value
chain are not willing to invest in an
insecure environment that results in
loss of investment. Potential investors
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may also be discouraged to support
HVC development, which undermines
conservation and community well-being.

Kenya, with a more stable government
many initiatives have been used to grow
the subsector as highlighted below.

• Property rights: Legal limitation on
access to natural resources, and lack
of legal land ownership are major
challenges for HVC development. Free
access to wild bee colonies in forests
through using traditional harvesting
practices could destroy colonies in the
long run.

The government of Kenya, for instance,
attempted to introduce modern apiaries
among communities that were already
practicing the art back in the 1950s. The
government further initiated a training
programme for honey and beeswax
inspectors, and established beekeeping
demonstration centers in various parts
of the country. Between 1967 and 1969,
Oxfam, through the Freedom from
Hunger Council of Kenya, conducted a
feasibility study to determine the viability
of beekeeping as an income generating
activity in the drier parts of the country.

• Weak policy enforcement: An
unregulated honey business
environment is a threat to HVC
sustainability as it has encouraged
importation of cheap honey in the local
markets. The imported product at times
of low quality and low price leads to
unfavorable market competition with
local products.
• Limited research: There is still limited
research on biodiversity-based value
chains which limit improvement and
suitability of HVC. This is evidenced by
more focus on agricultural based value
chains compared to BBVCs.

Policy support for value chain
development
Countries in the Horn of Africa have
different policies and guidelines to
develop the honey industry. For example,
in Somalia, HVC is supported but the
country doesn’t have enabling policies and
strong institutions that guide marketing
and development of HVC. There are no
restrictions on collection of honey from
forests resulting in unsustainable mining
of the product and colony distraction. In

In 1971, the government of Kenya
obtained assistance from Canadian
International Development Agency
(CIDA) to establish a national project in
beekeeping. The project spearheaded
the establishment of beekeeping
co-operatives, honey refineries and
equipment workshops especially of Kenya
top bar hives. A major milestone was the
establishment of the National Beekeeping
Station in 1982. The structural adjustment
programmes of the 1990s paved the way
for liberalization of the beekeeping industry
which in turn encouraged privatization
and commercialization of equipment and
services, with both private and public
sector partnerships with respect to
equipment manufacture and delivery of
extension services.
Several individuals operate at different
levels of the value chain as either
producers, processors or marketers.
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The Kenyan government has provided
an enabling environment for the
implementation of beekeeping activities
services in collaboration with the private
sector, research and training institutions as
well as development partners. Beekeeping
contributes close to Ksh. 4.3 billion
annually and production is estimated
at, 100,000 metric tons annually. It has
therefore become an important enterprise
in the livestock sub-sector and there is a
ready market for bee products, both locally
and internationally.
The government supports development of
HVC through the Ministry of Agriculture,
Livestock and Fisheries, while The Kenya
Forest Service (KFS) promotes the
HVC as a livelihood-and conservation
enterprise. Further, The Kenya Beekeeping
Policy (2010) has established the Kenya
Beekeeping Institute to improve the
capacity of stakeholders on beekeeping
by:
• Development of the research agenda
for improved and highly productive bee
colonies
• Promotion of value-added hive products
• Developing, managing and
disseminating bee-keeping information

and technologies that promote
production
• Encouraging and promoting
environmental conservation, particularly
wild bee colonies
• Quality assurance and standards
advisory on beekeeping equipment and
hive products

The economic importance of beekeeping
Globally, there is a large and growing
demand for honey and other bee products.
From 2001 to 2005 the average annual
growth rate of honey production globally
was 2.3 percent (Oxfam GB 2009),
although since then supplies have
decreased, mainly due to the growing
incidence of colony collapse disorder in
Europe, the USA, and South America.
There is a large un-met demand for
organic honey in European countries
according to the International Trade Centre
(UNCTAD/WTO). Figure 7 shows some
goods and services honey bees provide.
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Figure 7: The wider value of honey bees. Source: Adopted from ICIPE, 2015

East Africa has good potential for
organic beekeeping. In the past few
years, increasing demand has provided
Ethiopia with opportunities to export small
amounts of smallholder-produced honey
to neighboring countries. Ethiopia is the
9th highest honey producing country in the
horn of Africa and the world with a total
production estimated at 44,000 tons valued
at US$76.6 (€57.6) million (FAOSTAT
2007). It is also the largest producer and
exporter of honey and beeswax in Africa.
This means that bee products are very
important as a source of foreign currency
(MOARD 2003). The diverse products
including honey and by-products such as
wax which can be used to produce natural
cosmetics, royal jelly, pollen, candle,
shampoo, soaps, shoe polish, floor polish

etc. Apart from increasing export earnings
and helping to diversify the national
economy, promoting beekeeping supports
large number of poor households out of
poverty through income generation and
nutrition.

Traditional honey producers in the
horn of Africa
Bee-keeping practices in the region are
mainly traditional, based on indigenous
technical knowledge on hive construction,
management of honey bee colonies,
harvesting and processing of hive products.
The current bee-keeping in Somalia is
based on honey hunting (Kihwele 1983)
and relies on indigenous knowledge
(Kihwele 1991). The local beekeepers
have much to learn from scientists, but
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so do scientists have much to from
traditional beekeepers through effective
communication for experience sharing.
Though the region has limited access to
formal education (Katani 1999), indigenous

knowledge of beekeepers can be utilized
in managing forest-bee ecosystems to
guarantee their sustainable use and
stability.

Awer and Witu communities’ group photo during HVC training at Arabuko Sokoke - Kenya. Photo by:
Nyongesa JM, 2015

Improved/Modern Honey Producers
in the Region

are used to increase productivity and value
addition (FAO undated).

Honey value chain in the region is attracting
a lot of recognition due its potential to
contribute to livelihood enhancement and
biodiversity conservation. The beekeeping
sector is undergoing modernization.
Modern beekeeping techniques are being
promoted by government and development
organizations. Satellite centres such as the
one in Nairobi by the International Centre
for Insect Physiology and Ecology (ICIPE)
have been opened to support the HVC.
Bee-keeping equipment like Langstroth
hives and centrifuges for honey extraction

Honey processing with examples
Value can be added to honey in a variety
of ways but additional and perhaps better
opportunities added value can come from
the use of other hive products such as wax.
In Ethiopia, bees-wax s demanded for the
making of votive candles. Additional value
of bees-wax include uses in cosmetics,
food technology, varnishes, polish and
in medicine. Also, royal jelly is used as
a dietary supplement (Krell 1991). Local
beekeepers in developing countries use
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locally available materials for processing
and storage of honey products. In Zambia
for instance, beekeepers use calabashes
or old plastic containers with holes of
about 1 cm pierced at the bottom with
a layer of clean course grass spread on
top of the holes to strain honey (Kimbi
et al 1998). In Mbulu district, some beekeepers use plastic containers to store
honey but the majority use variable sizes of
local containers called Dahang or Sepay.
Dahang containers are larger than Sepay,
the former containing about 4-5 litres
while the latter are of 1-2 litres capacity
(Kiondo 1998). Lack of capital causes
some bee-keepers like in Handeni district
and elsewhere in Tanzania to leave honey
in the forest due to lack of storage facilities
(Masalu 1997).

Honey marketing in the region
There are good internal and external
markets for natural honey. International
demand greatly exceeds supply given its
demand for food and therapeutic uses.
About 50 percent of honey production is
consumed locally, 10% is used for beer
and wine production in confectioneries
and pharmaceutical industries and
the remaining 40% is exported. There
unexploited markets in large towns, hotels,
airlines and tourist centres. This however
demands proper packaging. The key
market participants include: bee-keepers,
private traders, processors, associations
and honey beer brewers. Value could be
added through processing and packaging.
Most African honey will be sold in the future
through supper markets serving particular
niche markets. There are also substantial
opportunities in the world market for African

honey as it is considered organic (Morse
and Calderone 2000). Care however has to
be taken regarding proximity of cattle dips
as the use of agro-chemicals chemicals
and antibiotics can contaminate honey
harvested in the wild.

Example of best practices in beekeeping
Kenya
Arabuko Sokoke forest has three blocks
namely; Sokoke, Gede and Jilore. The
forest is famous for its rich biodiversity;
flora, fauna and physical features (It is
profiled to be the second most important
forest in terms of conservation of birds
in Africa). However, increasing human
population adjacent to the forest was
noted to exert pressure on natural
resource base through unsustainable
harvesting of forest biodiversity products.
This realization necessitated devising
of biodiversity conservation-livelihood
strategies to sustain continuous supply
of ecosystem based goods and services
required to support human wellbeing. One
case strategy is participatory management
plans involving community members in
53 villages surrounding the forest through
collaborative biodiversity conservation
approach. Honey value chain is one of the
community driven enterprises promoted
to enhance continuous supply of honey
benefitting communities around the forest
as source of income and at the same
time conserve the forest ecosystem from
illegal activities such as logging and over
mining of other forest non timber products.
The success of the HVC has been mainly
through joint collaboration of stakeholders
including Kenya Forest Services; National
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Museums of Kenya, Kenya Forest
Research Institute, community based
organizations, and government ministry of
agriculture and conservation/development/
research practitioners (Okoth 2011).
Arabuko Sokoke is one of the many
successful honey value chains that support
biodiversity conservation and livelihood in
the country’s landscapes.
Somalia
SAAFI Honey Company is modernizing
community beekeeping in Somalia through
introduction and management of modern
hives in the wild forest ecosystems.
Privately managed apiaries promote
conservation of forests for bees foraging
thereby helping conserve biodiversity
and enhancing national economic
development. The company has curved its
market for branded pure and natural honey
segmented along the source of nectar
from wild flowers of specific indigenous
tree species such as Acacia senegal (Gum
Arabic), Acacia tortilis (Umbrella thorn),
Doberaglabra (known as Garas in Somali),
Terminalia spinosa (spiny desert tree),
Ziziphus mauritiana (Chinese date) and
several other native flowering plants. To
maintain the brand name, the company
and communities strive to conserve tree
species which in the long run conserve
biological diversity at large and improve
communities’ well-being (Saafi 2015)

Conclusion
Honey is an important biodiversity-based
product with a variety of uses contributing
to socio economic development at micro,
meso and macro levels. Farmer’s adoption

of modern bee-keeping technologies will
improve honey production, and enhance
biodiversity conservation.

Recommendations
Possible Solutions to Sustainable HVC:
Honey has wide range of uses such as
food and health products, medicinal,
industrial uses and income generation.
This potential requires further improvement
through a sustainable HVC approach. This
chapter recommends several approaches
to attain sustainability.
Focus on Physical, Social and Financial
Assets: Sustainable HVC would require
modern beekeeping practices, equipment
and related infrastructure. Strong social
cohesion through horizontal and vertical
networking in the value chain and access
to financial resources would sustain
the HVC. This could be reinforced
through gender parity for social justice
inclusion, enhancing contribution to
poverty reduction and promote business
innovativeness across gender divide. The
personal interests of local stakeholders
could be enhanced through capacity
building to enhance technical knowledge
on modern apiculture technologies to
increase return on investment which
contributes to sustainability.
Collaborative Biodiversity Management
joint inclusive collaborative approaches
including community based biodiversity
management (CBBM) approaches is
recommended for HVC development and
sustainability. Ecosystem wide integrated
strategy involving main stakeholders is
one approach to promote the HVC on
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scale. Collaborative approach could be
strengthened through institutional capacity
building.
Equity, Efficiency, Effectiveness (3 Es):
Equity in distribution of BBVC benefits
and gender parity along the chain will
ensure satisfaction and trust among
key actors with possibility to sustain the
HVC. Efficient resource allocation to
bee-keeping affordable enterprises along
the value chain would be an incentive to
main chain actors and could encourage
sustainability. With cost effective resource
allocation, actors along the chain, can
realize desired return on investment
as positive impact on socio-economic
development therefore sustain HVC and
biodiversity conservation (effective).
Participatory Market Mapping: Market
intelligence and honey market mapping is
important to identify HVC actors’ potential,
challenges, and solutions at each level
along the value chain with main focus
on enabling environment, the service

providers as well as HVC market chain
actors.
Institutionalize HVC: Though beekeeping
has been integrated in some policies by
few governments in the region, legislations
to conservation biodiversity, promote
apiculture with agro-forestry and crop
production would sustain the HVC.
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4.4 Butterfly value chains and the conservation of Arabuko Sokoke
forest
Hussein Abdulhi Aden and Jan de Leeuw

Abstract
The development of butterfly houses in
the developed world has created markets
for pupae of tropical butterflies since the
late 1970s. Local communities in the
developing world have an opportunity
to produce the pupae for these clients
overseas. In this chapter, we describe the
development of a butterfly value chain and
butterfly farms in the areas surrounding
Arabuko Sokoke Forest in Kenya. We
first describe the development of the
production and marketing of butterfly
pupae in this area and then analyse its
economic sustainability and the social and
environmental benefits.

Markets for tropical butterflies
Around 1980s markets emerged for
tropical butterflies to populate the so called
butterfly houses (Parson 1992) in the
developed world. Such facilities, typically
landscaped like a tropical garden, allow
visitors to walk through and experience
tropical butterflies alive. Currently there
are several thousands of butterfly houses
attracting around 40 million visitors per
year with an estimated annual turnover
in the order of US$ 100 Million (Bopre
et al 2012). The butterflies displayed in
these houses hatch from pupae that are
raised in the tropics. The emergence
of these markets for tropical butterflies
has given rise to butterfly farms that
supply pupae to overseas customers.
Southeast Asia supplies 50 to 70% of the

stock while Central and South America
and Africa supply 30 to 40% and less
than 10% respectively (Rich et al 2014).
The article by Rich provides further
information on these global value chains
that connect farmers in the tropics with the
butterfly houses in the developed world.
The emergence of butterfly farms has
also offered an opportunity to combine
increased income of the rural poor with the
conservation of biodiversity.

The Arabuko Sokoke Forest
The Arabuko Sokoke forest is a 420 km2
National Forest Reserve on the north
coast of Kenya that is rich in biodiversity
with a high level of endemism. It hosts for
example five coastal endemic bird species,
three near endemic mammals and six
coastal endemic butterfly taxa (Gordon
and Ayiemba 2003). High rates of human
population growth resulted in scarcity
of agricultural land and poverty among
those living in the areas surrounding the
forest. The relation between the national
reserve and these farmers worsened in the
early 1990s when most farmers wished to
see the forest cleared and converted to
agricultural land.
When in 1993 farmers invaded the
forest and campaigned for removal
of government protection, several
organizations including the Forest
Department and the Wildlife Department
together with Nature Kenya came together
to discuss opportunities to address this
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problem. The participants of this meeting
agreed that any solution should consider
the root cause of the problem, which was
poverty and few livelihood opportunities
for the people surrounding the forest.
In 1993 Kipepeo (Swahili for butterfly)
was established with the objective to
change attitudes of the forest adjacent
communities through the generation of
income by raising pupae of forest butterfly
species for export to customers abroad
(Gordon and Ayiemba 2003). Kipepeo
trained farmers on producing butterfly
pupae on their farms and helped connect
these farmers to overseas markets. Pupae
were first exported in 1995 and the value
chain has sustained itself since then.
This choice was a fortunate one, because
farmers linked their improved livelihoods to
the conservation of the forest from where
they sourced the adult butterflies.

The value chain
A group of farmers living around Arabuko
Sokoke forest produce pupae of local
butterfly species. The butterfly value chain
starts with the trapping of butterflies in
the forest which are taken by the farmers
to their farms. The farmers are allowed
only to collect single butterflies and only
for egg production. They are also allowed
to harvest leaf material of the food plant
to feed to the caterpillars. The eggs
ponded by the butterflies (high fecundity
levels, 200 eggs per butterfly) are stored
at amenable temperature and moisture
for hatching of the first stage caterpillars.
Once hatched the farmers feed these
caterpillars with food collected in the forest
but also derived from food plants grown

on their farm. The caterpillars go through 6
instars caterpillar stages before pupation.
Every Friday the full grown pupae are
brought by special motorbike couriers
(boda boda) to Kipepeo, which does the
grading and packaging, organizes the
export papers and delivers the pupae at
the international airport of Mombasa.
The pupae are marketed and sold to
butterfly farms in Europe and North
America. The pupa prices range from US$
3.5 – 0.5, “wholesale buyers” (purchase in
bulk and sell to others). The producers are
paid immediately for the pupae delivered
and sold. Almost 65 percent of money
generated from pupae sales goes to the
producers, while the rest 35 percent go to
Kipepeo for salary, packaging materials,
tools & equipment, maintenance & repairs
and trainings on quality and husbandry. Of
great importance is a rapid transport of the
pupae from the farm to these customers,
because the freshness of the pupae
affects the rate of successfully emerging
butterflies. Kipepeo plays an important role
in managing a rapid delivery of the pupae,
to achieve this it has set up an efficient
system that collects the pupae, controls
their quality and packages the material for
direct export to the customers overseas.
The above indicates that Kipepeo
takes the role as an intermediate value
chain actor connecting the producers to
customers overseas. Kipepeo also takes
the role of value chain processor, grading,
packaging and exporting the pupae which
supports farmers to bring their product to
the markets.
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Policy and institutions
For many years, forest legislation and
practice in Kenya has been criticized for
failing to protect the country’s indigenous
forests or to ensure sustainable use of
plantations and other areas of forest and
woodland. Most forest communities have
felt disadvantaged in being excluded
from forest management and there has
been a history of poor management and
abuse of powers. In 2005, a new Forest
Act received parliamentary approval and
endorsement from the President, and
came into effect when it was formally
gazetted in February 9, 2007.
The Forest Act 2005, contains many
innovative provisions to correct previous
short-comings, including strong emphasis
on partnership working, the engagement
of local communities, and promotion of
private investment. It also extends the
concept of timber management to cover
farm forestry and dry land forests. The
Act also has clear provisions on the role
of community forest associations in forest
management. It enables members of forest
communities to enter into partnership with
KFS through registered Community Forest
Associations and manage certain portion
of the forest.
Butterfly exports are guided by various
import regulations of the host countries.
EU import regulations is the most
challenging with every other EU member
country having unique import regulations.
Exports to EU member countries
require a veterinary export certificate, a
phytosanitary certificate and Kenya wildlife
service export permit for non CITES
species.

Impacts of butterfly value chain
development
Social impacts
While the project has trained seven
hundred people, there are two hundred
farmers actively involved and fifty that
have actively invested and therefore
dominate the market. Kipepeo exports
around one hundred thousand pupae
per year, which brings in Ksh 9 million to
these farmers. In addition, the butterfly
value chain adds employment to motorbike
riders who transport the pupae to Kikepeo
and six people at Kipepeo who are
involved in the processing, marketing,
sales and export of the product.

Financial sustainability
The bee-keeping and butterfly production
were initially supported by donor funded
projects. However, since then the butterfly
value chain has existed for 15 years
without significant donor support. The
value chain has proven to be a financially
sustainable to support farmer livelihoods
and the biodiversity of the Arabuko Sokoke
Forest.

Environmental sustainability
Butterfly populations and feed plants.
The butterfly value chain depends on the
collection of live butterflies from the wild.
Various mechanisms are implemented
to avoid over-exploitation of the butterfly
populations in the reserve. The rights to
collect butterflies and food plants from
the forest are regulated and controlled.
In addition, there are regular counts of
butterflies to monitor butterfly populations
so as to mitigate in case of undesirable
declines.
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Forest biodiversity: The benefits from
butterflies and honey value chains have
helped change the perception of local
communities in forest conservation. This
supportive attitude was already realized
twenty years ago when in 1997 the local
community resisted an attempt to excise
part of the forest for agriculture and
settlement. Following the development
of the butterfly and honey value chains,
additional training was done in 2004, to
enhance community participation in forest
management and establish a Forest
Conservation Association. Today, the
majority (87%) of the communities now
support the Arabuko Sokoke forest to be
retained as a forest reserve. For instance,
in 2014 when an oil company wished to
explore the forest area for oil, civil society
groups including the communities and
CFAs lobbied to exclude the forest reserve
from the explorations.

Conclusion
The history of Arabuko Sokoke forest
provides a good example how collective
action changed the prospects of the Forest
Reserve from a threatened conservation
area towards a situation where local
stakeholders support the conservation
of the forest reserve. The development
of the butterfly value chain described in
this chapter and the honey value chain
described in Chapter 4.3 were important
initiatives that allowed communities to
benefit from the forest. The development
of these value chains and the benefits they
have created for local livelihoods has laid
the basis for positive attitude transition
among the local communities that has
helped in conservation of the forest and its
biodiversity.
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4.5 Seafood value chains and mangrove restoration in Mida Creek
Titus Chemandwa Ndiwa, Dorothy Nyingi, Evelyne Wemali and
Hassan Ali Yusuf
Abstract

Introduction

Aquaculture is a rapidly growing
agricultural sector. While providing food
and balancing nutritional deficiencies, it
has also been criticized for its negative
environmental, health and socio-economic
impacts. The rapid increase in demand
for aquaculture commodities offers the
opportunity to develop value chains
that are socially inclusive and support
biodiversity conservation. This chapter
describes the development of a value
chain for crab in the Mida Creek system in
Kenya. Here, local fishermen fatten crabs
with bivalves that feed on the leaves of
mangroves in the Mida Creek System. The
chapter describes how the value chain was
developed after an initial destruction of
the mangrove system in the 1990s, which
resulted in declining production of fish and
shellfish. It also discusses the initiatives
of Mida Creek Conservation Group who
decided to reverse this downward spiral
by engaging in crab farming and crab
fattening. A project was started to develop
a crab value chain to provide an alternative
source of income to the poor communities
whose activities were environmentally
unsustainable. In retrospect, the project
has contributed towards reversing the
degradation of Mida Creek mangrove
forest, restoration of its biodiversity and
supports socio-economic development
within the community.

Globally, aquaculture has been growing
very fast over the last few decades.
According to FAO, the 1990-2010 annual
growth rate of 7.8 percent of the cultivation
of fish and shellfish in freshwater and
marine systems far exceeded the growth
rates of other agricultural commodities
such as poultry, pork, dairy, beef and
grains (Troel et al 2014). As usual in
agricultural development, such growth
does not come without trade-offs and there
have been reports expressing concern
about the negative environmental impacts
of the growth of the aquaculture sector.
For example, there is a large and growing
body of literature on the negative impacts
of shrimp farming on the environment
and human health (Paez-Osuna 2001;
Holstrom et al 2003) and on the socioeconomic conditions of people who earlier
on benefited from mangrove systems
that were transformed into shrimp farms
(Primavera 1997).
In the context of this chapter, it is relevant
to raise the question whether there are
examples of development of aquaculture
value chains that support the conservation
of biodiversity. The above mentioned fast
growing demand of commodities from
aquaculture could also offer opportunities
for the development of value chains
that are supportive to the conservation
of biodiversity and inclusive in socioeconomic terms. This chapter describes
the experience of the development of a
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crab based value chain in the mangrove
systems of Mida Creek, Kenya. The
chapter first describes the markets for
crab and the traditional production of
crab along the Kenyan coast. The Mida
Creek Ecosystem, its rapid degradation
in the 1990’s and the initiative taken to
restore the ecosystem and develop crab
based value chains to create a source
of income to the communities managing
this ecosystem is then described. The
chapter is then completed with a review of
the environmental, social and economic
effects of the value chain that was
developed.

Market for crabs in East Africa
In East Africa, there is a good market
potential for crabs which has developed
along the coastal towns bordering the
Indian Ocean. In Kenya, the market
has developed in response to demand
from tourists residing in the hotels and
restaurants in coastal tourist destinations
such as Mombasa, Malindi, Diani, Kilifi,
Watamu and Lamu. Initially, this demand
was volatile because it was driven by
international tourists who fluctuate in
numbers depending various factors.
However, the Kenyan coast has seen an
increase in numbers of domestic tourists
and it is expected that the demand for seafood and crab in particular will continue to
rise.
Initially, demand for crab was satisfied by
crabs collected from the wild. Experience
learns that such collection quickly results
in overharvesting with declining landings
and reducing size of crabs. To address
this, producers have turned to crab

farming, an activity that has become
popular among the coastal communities
in many places around the world. This is
because it is one of the most profitable
mariculture activities that can be carried
out in marine ecosystems. Farming of
crabs is very popular in countries such as
Thailand, Taiwan, Malaysia, Singapore
and Indonesia. In Kenya, crab farming
was introduced in the late 1990s and its
popularity has been rising (Mirera 2011).
There are two main methods of crab
production: crab culture and crab fattening.
Crab culture is the process of stocking
juvenile crabs weighing between 20-250 g,
and allowing them to moult and grow. Crab
fattening on the other hand is the process
of obtaining crabs from wild or farm stock,
holding them in cages or pens and feeding
them for a few weeks. After attaining the
required market size, the fattened crabs
are sold to local markets or exported to
international markets. The pricing of crabs
is mainly determined by their condition
at the time of sale. Crabs within Kenyan
market are sold at an average price of 5
dollars per kilo. Crabs are generally sold
alive, cooked, frozen or canned. Crab
fattening is preferred to crab culture mainly
because the turnover from this venture
is fast; the period between investment
and returns is short. The short fattening
period also reduces the risk of losing crabs
to diseases. If carried out in a proper
way, crab farming has great potential of
improving livelihoods of the poor local
communities along the coast, and also
promotes the conservation of mangroves
(Fondo et al 2010; Mirera and Mtila 2009).
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Need for conservation of mangrove
forest in Mida Creek
Mida creek is a tidal creek system located
to the south west of Watamu town in
Kenya. The creek covers an area of about
32 Km², and is surrounded by a fringe of
mangrove forests. The mangrove forests
underwent serious period of degradation
in the late twentieth century when they
were cut and sold for poles and timber
by the poor local community members
as a source of income. Similarly, the
community also engaged in destructive
forms of fishing using sub-standard nets
since they could not afford proper fishing
nets. The local community felt increasingly
uneasy and frustrated with this undesirable
development that benefitted only a few
individuals at the detriment of the larger
community. For instance, degradation
of the mangrove forest led to decline of
sales derived from mangrove dependent
crabs and fish between 1970s and 1980s.
The consequence was an increased
level of poverty among the surrounding
communities who depended on the sale of
crabs and fish for their livelihoods.
Around 2000, some community members
felt that there was a need to break and
reverse this negative spiral of resource
degradation and increased poverty. This
group considered that this could only
be achieved by creating employment
opportunities for individuals rendered
jobless by degradation through initiation
of activities, which could generate
income and at the same time promote
conservation of the mangroves. This need
culminated in the formation of Mida Creek
Conservation Group in the year 2002. The

group was formed by a few youth who had
been rendered jobless by degradation of
mangroves. This is the time when the idea
of crab value chain was born.
The activities of Mida Creek Conservation
Group were made possible through
assistance from other interested
stakeholders comprising government
institutions (Kenya Marine and Fisheries
Research Institute, Kenya Forest Service,
Kenya Forestry Research Institute, Kenya
Wildlife Service) and non-governmental
organizations such as Arocha Kenya
among others. The initiative of the group
was to sensitize the local community on
the negative effects of degradation of the
mangroves. Mangrove tree nurseries and
crab fattening projects were started next
to Dabaso village. Since then, Mida Creek
Conservation Group has extended its
membership to other villages around Mida
Creek who engage in various eco-friendly
income generating activities such as beekeeping, snake keeping, shrimp farming,
mangrove seedling production etc.

Crab fattening and mangrove
conservation
Crab fattening is one of the activities
that has greatly contributed towards
conservation of the Mida Creek mangrove
forest. This is mainly based on the
significance of the mangroves to the crab
value chain. The mangroves supply food
for the benthic invertebrates that are
collected by fishermen and fed to crabs in
cages. Therefore, crab fattening activities
at Mida Creek depend directly on the
mangroves and the mangroves dependent
invertebrates. Adult crabs mainly feed on
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benthic invertebrates that entirely depend
on the mangroves for their survival (Hill,
1975). The benefits such as employment
opportunities and income generated from
the crab fattening project have also greatly
contributed towards conservation of the
mangroves by the members of Mida Creek
Conservation Group. The most preferred
crab species for commercial production
in region is Scylla serrata. This is mainly
because S. serrata grows to a bigger size
compared to other crab species (Fondo
et al 2010). The crab fattening project
in Mida Creek relies on biodiversity
resources in feeding the crabs held in
cages. These food resources have their
habitats within the mangrove ecosystems.
This explains why the crab fattening
communities have a direct interest in the
conservation of the mangrove forest.
To conserve the mangroves and ensure
continued recruitment of crabs and supply
of fattening food items, the Mida Creek
Conservation Groups in collaboration with
its stakeholders participate in planting
approximately 20,000 mangrove seedlings
annually. Following these initiative,
mangroves now once again fringe the
creek’s ecosystem.
The process of crab fattening by members
of Mida Creek Conservation Group
involves capture of crabs weighing
between 150-350g from their natural
habitats using basket traps locally known
as Lema (Swahili). The captured crabs are
sorted based on their sizes and placed into
bamboo cages where they are fed using
trash fish, bivalves and soft-shelled snails

(Figure 8). The feeding is continued for a
few weeks until the crabs attain sizes of
about 500g that are large enough for sale
in the markets and to nearby tourist hotels
and restaurants (Mwaluma 2002; Mirera
2009; Mirera and Mtile 2009).
However, members of the group felt that
they could make more returns and create
more employment opportunities to the
locals through value addition. To achieve
this, the group through assistance of
its stakeholders constructed their own
restaurant where crabs are cooked and
sold to visitors in various processed
forms, like the crab samosas. The income
generated from the group’s economic
activities within the Mida Creek mangrove
forest is shared among its members based
on their respective shares. This income
has greatly improved the livelihoods
of its members hence making them
appreciate the benefits that come through
conservation of the mangrove forest and
the crabs that it nurtures.
During the peak season that falls between
the months of August and March, Mida
Creek conservation group generates
more than 3,600 US$ from the Crab
value chain. A kilo of crab is normally sold
at approximately 5 US$. Compared to
income generated by sale of a mangrove
pole at approximately 0.5 US$ and the
negative impacts on the environment, crab
farming has more potential of generating
income as well as conserving the
environment.
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Cages used for crab fattening in Mida Creek Photo credit: Josephat Nyongesa/ICRAF

Figure 8: Diagrammatic representation of crab production process
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Environmental sustainability
The communities living around Mida Creek
now actively participate in conservation
of the mangrove forest because of the
benefits they derive from the crab value
chain. Hence, it is the development
of the value chain that converted the
communities into conservationists, and
now they support activities aimed at
conserving the mangroves. The Mida
Creek mangrove forest is of great
ecological significance both nationally and
internationally. The forest is considered
as part of the Watamu National Marine
Park, and is also an important bird area
(IBA). In addition, the benefits the local
communities obtain from the Mida Creek
mangrove forests justify the need for
sustainable exploitation of its resources.
The mangrove forest ecosystem supports
myriad types of biodiversity; are preferred
habitats of mud crabs as they provide
both habitat and food supply (FAO 2011).
They act as buffers against storms, form a
protective barrier that reduce turbidity and
erosion of the shoreline, absorption and
transformation of nutrients. They have also
been found to be an important breeding
site for fish in addition to harboring an
assortment of major zooplankton groups
(Mwaluma et al 2003). The coastal
mangrove forests are thus a valuable
ecosystem whose sustainability will
ensure an enhanced biodiversity-based
value chains that play an important role
in environmental, economic and social
aspects of the local community.
The projects of the Mida Creek
Conservation Group can be considered
to be environmentally sustainable. The

current methods of fishing used by the
group (traditional basket traps) ensures
that fisheries resources are not overexploited. Secondly, the group promotes
environmental conservation through
educating the local community on
importance of conserving the ecosystem
through replanting mangroves in degraded
areas of the forest. Every year, the group
plants at least 20,000 mangrove seedlings,
an activity that has increased mangrove
forest cover. The observation that some
of fish species that had disappeared have
started coming back is further aspect of
the success of the project.

Financial sustainability
The initial operation costs of the group
were supported funds obtained from
membership contributions, and grants
from other interested stakeholders. Mida
Creek Conservation Group’s projects have
not only been able to grow, but have also
expanded over time. Crab fattening project
for instance has been able to grow steadily
leading to construction of a restaurant in
order to increase profitability of the project
through value addition and also create
more employment opportunities for its
members.
Crabs within the coastal mangrove forests
have the ability to reproduce throughout
the year. This means that crab fattening
can be carried continuously throughout
the year and as long as there is demand,
generate a continuous flow of income
throughout the year. The income from
crab fattening is susceptible however
to fluctuations in arrival of tourists
who constitute the largest share of the
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demand. Besides crab farming, the project
has also led to establishment of other
projects such as beekeeping within the
mangrove forests, tree nurseries, shrimp
farming etc. These activities generate
additional income for the members hence
improving their financial security. The
ever increasing demand for crabs within
the region implies that crabs produced by
Mida Creek Conservation Group will find
ready markets. This will greatly promote
economic sustainability of crab fattening
activities. Therefore, the activities of Mida
Creek Conservation Group seem to be
economically sustainable.

Social benefits
The crab value chain project has
resulted in various social benefits. First,
it has brought various members of the
community together thus promoting social
cohesion and unity within the Mida Creek.
In addition, the value chain has promoted
gender equity through incorporation of
women in crab farming activities unlike
before when men dominated fisheries
activities. Lastly, profits generated from
the crab farming projects in Mida Creek
are shared to the members based on
their shares in the group. This income has
greatly helped in improving the livelihoods
of the poor people in the society as well
as promoting education since various
families are able to pay school fees for
their children.
Fisheries culture activities in Kenya have
been operating directly under the sessional
paper No. 1 (1994) on national food policy
(GoK, 1994). The need by the Kenyan
government to introduce alternative

sustainable low cost proteins through
family and community initiative in order to
generate income and reduce poverty led
to development of sessional paper No.
3 on national poverty eradication 19992015. Further policy reforms in 2007 saw
placement of the then Ministry of fisheries
and development together with Kenya
Marine Research Institute. Currently,
new fisheries bill is on its final stages of
development. The new bill is expected
to further boost fisheries activities along
the coast. Crab value chain operates
under the following key legal instruments
governing fisheries; the fisheries Act of
1991, the Wildlife Act of 2002, Kenya
Forests Act 2005, Environmental
Management Act of 1999 and Water Act
(2002).
Crab farming in Kenya is mainly practised
within the mangrove environments by
conservation groups having members
ranging from 15-45. Selection and
involvement of these conservation groups
is carried out by government ministries
with mandate in mangrove management,
local authorities and conservation
non-governmental organization. The
conservation groups must be registered by
the ministry of social services.
A major drawback to the development
of crab value chains in Kenya is the
lack of a dedicated aquaculture policy.
Countries policy on aquaculture has
not been developed despite existence
of commercial fisheries in the country
for the last 50 years. The result is
lack of coordination in development
of approaches by different actors in
fisheries management, fisheries research,
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county development programmes, local
authorities, development partners, private
investors and individual fisheries farmers
(Ngugi and Manyala 2009).
Discussion and conclusion
Besides changing the livelihoods of the
members of Mida Creek Conservation
Group, crab value chain has greatly
contributed towards conservation of
the mangrove forests. The success of
the crab value chain is mainly linked
to collaboration of all the interested
stakeholders, with community members
playing the leading role. Crab fattening
enterprise is influenced by both biophysical
and socio-cultural environmental factors
that can be exploited to enhance the
crab value chain. Natural food items
such as bivalves, fish and snails depend
on a healthy mangrove ecosystem. This
ecosystem is prone to degradation hence
considered vulnerable. Conservation of the
biophysical environment is therefore critical
in maintaining the integrity of the system
and the crab value chain. Maintaining
the right temperatures and salinity for
crab production is also important, and the
community should be made aware of the
importance of a healthy mangrove forest

ecosystem. Local communities engaging
in crab farming should be taught about
the effects of climate variability to enable
them develop mitigation and adaptation
measures that will cushion them against
shocks of climate change. Additionally,
there is need for research on wild crabs in
order to enhance knowledge on its culture,
which is crucial in improvement of the crab
value chain.
Apart from equipping communities with
technical knowledge important in crab
production, creating knowledge awareness
on nutrition value of crabs compared to
other delicacies should be carried out.
This can be achieved through conducting
research and sharing of the findings to all
stakeholders. This will greatly contribute
towards changing negative attitudes
that might undermine crab value chain.
At policy level, crab value chain can be
improved through harmonization of the
conflicting policies. Since crab market is
mainly provided by tourists, formulation of
policies that will enhance security in the
country, and especially within the coastal
region are necessary.
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4.6 Carbon credits, social development and wildlife conservation in
Kasigau
Jan de Leeuw, Maarifa Mwakumanya, Florence Bernard, Rob Dodson and
Christina Ender

Abstract.
This chapter describes the REDD+ carbon
credit project implemented by Wildlife
Works in the drylands around Mount
Kasigau in Kenya. The environment of
the Kasigau area was heavily degraded
in the late 20th and early 21st century
because of rapid population growth and
an expansion of unsustainable agricultural
land use. This was associated with a
rise in insecurity and a downward trend
of the wildlife for which the area once
was reputed. The chapter describes the
initiative to reverse this negative spiral
through the development of a carbon value
chain that compensates landowners for
the opportunity cost of changing their land
use to avoid carbon emissions, and that
supports community development and the
conservation of wildlife.

Markets for carbon credits and
biodiversity conservation
Carbon markets regulate the trade of
carbon credits that aim to reduce the
emissions of carbon in the direction of
low emissions of carbon dioxide and
other greenhouse gases (GHGs) into the
atmosphere. They have been used so far
primarily for trade in emissions originating
from industry, transport and domestic
sources. The world’s forests, agricultural
lands and other natural vegetation store
large quantities of carbon and hold

significant potential to sequester carbon.
There are however few examples of
operational trade in carbon credits from
forests (Afforestation/Reforestation (A/R)
projects and REDD+ projects) due to
the issue of additionality, leakage, and
permanence attached with forestry carbon
offsets (Namirembe and Jindal 2012).
Reduced Emissions from Deforestation
and Forest Degradation (the REDD+
initiative) is an international policy and
finance mechanism for climate change
mitigation which was first proposed at
the COP11 meeting in Montreal ten
years ago and allows tropical forested
developing countries to sell carbon credits
to interested buyers in markets or receive
financial support from conservation funds
in order to reduce deforestation and
degradation rates (White and Minang
2011). REDD projects are developing in
many parts of the world and now constitute
the single largest share of the voluntary
trade in forest carbon offsets, accounting
for more than 40% of the voluntary
transactions in 2010 (Diaz et al 2011).
Providers interested in offering carbon
credits from forest systems have to
carefully design their operations and
delivery mechanisms by producing a
Project Idea Note (PIN) and a Project
Design Document (PDD) which are
subject to validation and registration by
a third-party auditor. In addition, carbon
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certification standards (e.g. Gold standard,
Verified Carbon Standard, Plan Vivo etc.)
were developed to ensure that carbon
offsets are real and verifiable and follow
social and environmental safeguards
(Namirembe and Jindal 2012). They are
obtained after independent Monitoring,
Reporting and Verification (MRV) that
proves that the product on sale (carbon
credit) has effectively been delivered.
Large quantities of carbon are sequestered
and stored in areas that are rich in
biodiversity. With the development of
REDD+, conservation organizations have
become interested to develop carbon
credit projects for biodiversity rich areas
as a mechanism to co-fund biodiversity
conservation. While there are many
initiatives around the world to develop
carbon credit schemes for conservation
areas there are so far few examples
of operational projects. This chapter
describes the experience of an operational
carbon credit scheme implemented by
Wildlife Works in the Kasigau Corridor
REDD+ Project.

The Kasigau conservation area
Open Acacia commiphera forests
characterize the semi-arid drylands around
Mount Kasigau in South-Eastern Kenya.
The area, which was rich in wildlife and
classified as crown hunting land in colonial
times, was given to the Taita people for
cattle ranching in the 1970s. A collapse
of the livestock ranching in the 1980s
initiated a negative spiral of land and
resource degradation that was aggravated
by rapid, above national average, human
population growth from 10,000 (1963)

to more than 100,000 people in 2009.
Local communities with few other options
practised unsustainable slash-and-burn
agriculture and charcoal burning which
delivered 2000 bags of charcoal daily to
Mombasa. In addition, insecurity in the
area allowed for opportunistic bush-meat
collection and poaching for ivory that
ravaged the areas’ wildlife.
The drylands around Mount Kasigau
still have high densities of wildlife and
form an important corridor allowing
elephants to migrate between Tsavo East
and Tsavo West National Parks. Yet,
local communities have little incentive
to conserve this wildlife as long as they
don’t benefit and only bear the burden
of the damage inflicted upon their crops,
property and lives. To address these
challenges Wildlife Works brought together
a number of stakeholders, including the
communities, the monitoring, reporting
and verification (MRV) and the County
Government of Taita Taveta to find long
lasting solutions.
Wildlife Works (www.wildlifeworks.com)
is a for profit company which has been
supporting wildlife conservation and
social development in the area since
1998. It works with local communities
in providing alternative livelihoods and
income activities and seeks to achieve
its wildlife conservation agenda by
involving these communities in this goal.
In search of increasing options for funding
community-based development and
wildlife conservation activities, Wildlife
Works developed the carbon credit value
chain that is described below.
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The product and the value chain
The drylands forests of the Kasigau area
store per hectare an estimated 180 tons
of carbon in their soils and the biomass of
the trees. The traditional land use of these
open forestlands revolved around the
production livestock and charcoal, which
generates a net income of 5 US$ per
hectare (ha) per year. This and a further
conversion of the land to agriculture would
result in an emission of approximately 150
tons of carbon per hectare. At a carbon
price of 5 US$ per tonne this would reflect
a damage to the environment of 750
US$ per ha. In other words, a change in
land use that would avoid emission of
the carbon of the areas’ 240,000 ha of
drylands forests would represent a benefit
to society worth 180 million US$.
The possibility to manage land such
as to avoid emission of carbon from its
forests forms the basis of the Kasigau
Corridor REDD+ project. The local
communities own and manage the land
where the product, the avoided emission,
is generated and claimed from. Avoiding
carbon emissions from the Kasigau forest
systems is achieved through changing
land use options that would otherwise emit
carbon. Common carbon emitting land use
options include deforestation, conversion
of the forest to croplands and charcoal
production. Achieving the avoidance
of emissions required a change in land
use that differed from the laissez faire
approach, which had previously allowed
the historic land degradation.
Wildlife Works realized that this
undertaking necessitated full support

from the community and therefore
emphasized an all-inclusive approach
that brought together the landowners
and wider communities. In numerous
workshops, meetings and outreaches,
Wildlife Works discussed the issues of
degradation and sensitized these actors
on the opportunities and conditionality
of a REDD+ project, whilst explaining
the benefits that this could create for
their welfare. Once communities made
the decision to commit their lands to
the Kasigau Corridor REDD+ project,
appropriate institutions were established
to manage the project and disburse funds
to stakeholders. These included Locational
Carbon Committees (LCCs) and
Community Based Organizations (CBOs)
that operate under a transparent standard
operating procedure of the Wildlife Works
Carbon Trust (WWCT). Furthermore,
Wildlife Works offered employment in the
areas of security and management of the
land, vegetation and wildlife, which further
enhanced community benefits.
Wildlife Works took a dual role in
developing and implementing the carbon
value chain. First it has initiated and
facilitated the process of developing the
carbon value chain and secondly, now
that the carbon project is operational,
it also acts as a value chain processor.
As a pioneer in this area, Wildlife
Works conceptualized and initiated the
development of the first ever REDD+
carbon credit value chain. This required
sensitizing the stakeholders, designing
the project, its goals and activities and
ensuring all monitoring and reporting is in
place. To obtain third-party certification, it
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was also needed to prepare the required
documents, such as the Project Design
Document (PDD) and Monitoring Reports
(MR) for certification.
The process for developing and setting up
the carbon value chain in its first phase
on Rukinga Sanctuary took almost a
year. Financial support was received from
Nedbank from RSA (www.nedbank.com)
who invested in an option of carbon credits
before they were offered on the market.
The second phase of the development
of the carbon value chain incorporated
another 13 ranches, expanding the total
project area to 200,000 ha. In 2012, both
phases of the project were validated
and verified under the Verified Carbon
Standards (VCS) and the Climate,
Community and Biodiversity Alliance
(CCBA). The VCS is an internationally
recognized certification body which
maintains a rigorous set of standards to
validate carbon projects, whilst the CCBA
is a respected standard to ensure benefits
to the community and biodiversity.
After the development of the value chain,
Wildlife Works has played a role as value
chain facilitator who manages various
activities to keep the value chain going. It
organizes regular Monitoring, Reporting
and Verification (MRV) to provide proof
that the avoided emissions are actually
delivered. In addition, Wildlife Works
markets and sells the carbon credits on the
voluntary market and manages the transfer
of the income generated from sales to the
various beneficiaries.
Wildlife Works’ marketing and sales
approach focuses on buyers who are
interested in purchasing carbon credits in

the voluntary market. Its clientele consists
mostly of companies which are looking for
opportunities to reduce the environmental
footprint of their company or the product
that they sell. However, sales in 2013 and
2014 were lower than the carbon credits
that Kasigau had on offer. Thus far, sales
in 2015 have been low, but it is anticipated
and hoped that the market and sales will
respond positively to the outcomes of the
climate summit (IPCCC CoP 21) in Paris in
December 2015.
The income generated from carbon credit
sales is split in a threefold way. One third
of the income goes contractually to the
landowners who provide their land for
the carbon credit scheme and therefore
provide an income for the previously
worthless land. These landowners are
either individual families, or communities
that collectively own ranches as Directed
Agricultural Companies (DACs) limited
by shares. The second part of the
income goes to the communities who
live adjacent to the land. This income
is managed transparently through the
LCCs and CBOs to establish community
development projects. Each community
decides independently what benefits are
most needed, which has resulted in the
construction of numerous water projects,
classrooms and the provision of a total
of 3,000 bursaries and scholarships to
date. The final third of the income goes to
Wildlife Works’ as a value chain processor
to ensure the continuation of the project.
Included in these costs are employment
costs, office and running costs as well as
basic operations to continue the projection
of the project area.
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Benefits of the carbon credit project
The development of value chains like this
carbon credit project affects the economic,
the social and the biophysical environment
where the project is implemented. In the
section below we review the effects of the
Kasigau Corridor REDD+ Project on the
social development of the actors involved
in the project, its effect on the environment
and biodiversity and finally review the
economic sustainability of the project.

Social development
Part of the Kasigau Corridor REDD+
projects’ theory of change is that the
development of a carbon value chain
would benefit the stakeholders living in the
area where the project is implemented.
The project performs well in this respect.
One third of the revenue goes to the
landowners, and therefore provides a
significant influx of money into the area.
Previously, the land areas did not generate
any income, yet in 2013 some landowners
for the first time ever reported a profit
from their land. This is a substantial
milestone, indicating the financial benefits
a carbon value chain can provide to local
landowners.
The second third of the revenue is made
available for community development.
The budget is managed by Wildlife Works
Carbon Trust (WWCT) while decisions on
the spending of the money are derived by
the Locational Carbon Committees (LCCs)
and local community based organizations
(CBOs). CBOs may apply for funding
and upon approval implement projects
that provide social amenities like water
and health facilities. This income from

the carbon value chain therefore signifies
tangible benefits to large numbers of the
community.
Further social benefits accrue from the
income that goes to Wildlife Works’
operations. First, Wildlife Works provides
a large number of alternative livelihood
income generating activities and provides
direct and indirect employment to over
350 people. This includes their wildlife and
security department, for which it employs
rangers and scouts from the area. In
addition, Wildlife Works supports local
industries and self-help groups, including
women basket weaving groups and
disabled art groups by acting as a broker
for the products they provide. Finally,
Wildlife Works’ HR department provides
training and capacity building to its
employees on occupational safety, health
issues and financial proficiency, amongst
others through which it adds significantly to
community development.
The above indicates that the project
generates income, creates jobs, and
supports the provisioning of social
amenities to a very large number of people
in the project area. Yet there are further
benefits to that. By bringing landowners
under the same umbrella project, Wildlife
Works has encouraged communication
between landowners and been able
to enhanced social cohesion amongst
stakeholders who previously struggled and
rivalled with each other. Through technical
advice, Wildlife Works has also supported
landowners in obtaining legal titles to their
land, for which financial and procedural
capacities were previously missing.
Further, the employment of rangers and
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scouts who patrol the area has brought
back security to an area that was plagued
by wildlife crime before. Finally, the
Kasigau REDD+ Corridor Project has
brought together the communities, Wildlife
Works and various government agencies
that now collaborate to manage the
land and forests such as to support the
building of a more attractive future. This
collaborative management is exemplary for
the change in commitment that has taken
place in the project area. Without any
formal agreement the major stakeholders
have mutually agreed to work together to
conserve the land and its biodiversity and
at the same time deliver social co-benefits
to the community. Together, these benefits
are equally, if not more, important than the
increased income and community benefits.

Biodiversity and environment
The carbon credit value chain project
has had multiple positive effects on
the environment and biodiversity of the
Kasigau Corridor area. First of all, it has
mobilized stakeholders to understand the
potential of carbon value chains and that it
is in their capacity to benefit from this when
managing their land more sustainably. To
achieve this Wildlife Works cooperates
with the land owners and communities but
also with stakeholders such as the Kenya
Forest Service, whose mandate is to
conserve forest, reduce charcoal burning,
illegal logging and unsustainable firewood
collection. Today KFS and Wildlife Works
rangers, who are all community members,
conduct joint patrols, which have proven
effective in controlling firewood collection
and charcoal burning while illegal logging
has been eliminated. Wildlife Works further

provides free seedling to farmers with
KFS providing the technical assistance of
planting trees. This collaborative effort of
communities, a company and government
has reversed the situation from one
where lands were increasingly degraded
to a situation where lands are given
possibility for restoration with positive
effects on tree cover. It is anticipated that a
continued improvement of forest cover will
positively affect the areas’ biodiversity and
watershed functions.
Second, the project has brought wildlife
conservation back as a priority in the
area. The project supports conservation
landscaping, such as locating water pans
for wildlife at strategic points, through
which human-wildlife conflict has been
reduced. Second, through employment
of local people to monitor security and
manage the wildlife, community members
now see a direct benefit from protecting
the biodiversity, which has improved the
general attitude towards wildlife. In wildlife
management the rangers of Wildlife Works
work in close collaboration with Kenya
Wildlife Services (KWS). They report in
the event of an incidence of poaching to
KWS in Mackinnon Road which provides
reinforcement and comprehending of the
armed poachers. This joint initiative has
reduced the poaching and increased the
number of elephant passing through the
corridor from 12,500 in 2010 to 14,500 in
2014. Hence, it is the collaborative effort of
the communities and these organizations
that has been very effective in controlling
poaching, bringing back security and
managing wildlife.
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Economic sustainability
Economic sustainability is an important
premise for value chain development. It
is the expectation that the value chain
will be able to sustain itself financially
once established. The spontaneous
development of value chains may be
constrained by requirements for initial
investment. The Kasigau project was
fortunate to find NedBank willing to
make the initial investment. This initial
investment was crucial to enable Wildlife
Works to develop, design and obtain
certification of the carbon project. Beyond
this, the carbon project is run as a
private enterprise, depending on income
from sales of carbon credits sold on the
voluntary carbon market. This business
model is vulnerable due to the fact that
sales cannot be guaranteed, as the deals
are based on a willing seller – willing
buyer. It can thus present a challenge
to cover all costs in times of low sales
volumes. Furthermore, it is imperative to
manage expectations of the landowners
and communities if these occasionally
expectations cannot be met by the income
from carbon credit sales. Transparency
and open communication are absolutely
imperative in such a situation.
The income from sales depends on the
price of carbon, which is at present low
and volatile, and the amount of credits
that the purchaser is willing to buy. Wildlife
Works is doing a commendable job to
bring together a number of companies
that are willing to invest in carbon credits,
which include highly visible companies
such as Allianz, La Poste, BNP Paribas or
Audi. Yet their appetite was not sufficient

to take up all carbon credits and by
November 2015 many of Wildlife Works’
carbon credits from 2013 and 2014 had
not been sold. The lack of sales inevitably
means lower income to the beneficiaries
than what had been anticipated. While
this is accepted for a shorter period, if
continued over prolonged periods it may
undermine the stakeholders’ willingness
to continue availing their lands for REDD+
activities.
The volatility of the sales and therefore
the income flowing to stakeholders forms
a threat to the sustainability of the carbon
project. At the time of writing this chapter
all hopes are that the carbon markets
will respond positively to the outcome
of the 2015 climate conference in Paris.
Nevertheless, there is an additional threat,
which touches on the fact that the Kasigau
REDD+ project was the first of its sort and
started when there were few competitors
offering a similar product. At the time of
writing this chapter (November 2015),
according to the VCS website, there are
22 projects registered with Verified Carbon
Units (VCUs) issued and another 120
projects upcoming. It is not clear how
the voluntary market will respond to this
growing supply of carbon credits and how
this will affect demand and price. So far,
the Kasigau Corridor REDD+ project has
managed to obtain a somewhat higher
price than the average supplier in the
voluntary market. This is because of the
social and biodiversity co-benefits that
are offered, which make the product more
attractive to investors that are interested
in these additional outcomes. Marketing of
the product in this higher end of the market
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is one way to mitigate the effects of low
market demand.

Discussion and conclusion
In this chapter we report the positive
effects of the development of a value chain
for carbon credits in the drylands of the
Kasigau corridor project area in South
Eastern Kenya. Development of the value
chain has resulted in a restoration of the
vegetation, significant social benefits and
an improvement of the conservation of
wildlife in this area.
The example of the implementation
of the carbon sequestration project in
Kasigau suggests that there is potential
for development of carbon value chain
projects in other parts of the Horn of
Africa, including dryland forests which
hold not only significant carbon reservoirs
in Africa’s landscape, but on whose
resources millions of rural Africans depend
(Bernard et al., 2014). The region is
comprised of diversified land and coastal
regions consisting of grasslands, forests
and marine ecosystems, which have
potential to avoid the emissions of carbon.
The lesson of the Kasigau project is that
such projects have the ability to achieve
more than merely generating income.
They may significantly support biodiversity
conservation, enhance community
development and facilitate capacity
building.
There are however also significant
challenges that affect the sustainability of
the Kasigau project and limit the possibility
of replication of this model to other areas.
These challenges include the limited size
and the unpredictability of the carbon

market. There is no guarantee that the
carbon credits that are delivered will also
be sold since the supply may be higher
than the demand when this is generated
by a limited number of purchasers willing
to offset their carbon emission on a
voluntary basis. This shows there is need
for legislation that requires companies to
offset their emissions in order to stimulate
market demand and increase carbon
offset prices. It is anticipated however that
the climate accord that was agreed on in
December 2015 will change the market
perspective for carbon credits generated
through avoidance of emissions.
Another challenge is that developing
community based carbon projects
requires broad community outreach and
consultations, which inevitably raises the
expectations of community members on
the opportunities that carbon markets
provide. Developing community based
carbon projects requires raising awareness
of laymen on the opportunities that carbon
markets provide. When implementing such
projects complex concepts like carbon
credits, offsets and leakage need to be
translated into the layman’s domain (Gupta
2011). Most importantly, these community
expectations must be carefully managed.
This chapter also reports positive side
benefits of the development of value
chains for carbon of credits that are wider
than economic returns. We consider that
ample attention is required to raise the
awareness on the various social and
biodiversity co-benefits that carbon credits
create. It is thus recommended to promote
awareness raising and capacity building
on carbon credit value chains and their
associated co-benefits.
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The policy environment is another
dimension that requires attention.
This is because no project operates in
isolation and the policy environment must
therefore be taken into account when
aiming to establish a sustainable carbon
value chain. Climate change and the
management of carbon emissions are
governed by international policies, which
have significant impacts on the national,
sub-national and local level. Markets for
carbon described here are international
by nature because they link actors from
different sides of the globe. Here as well
international policies that regulate trade
in emissions, like REDD+, come into play.
Projects like the Kasigau Corridor REDD+
Project are however implemented in
specific countries with their own national

policy landscape. While existing policies
on land, water and forest management
increasingly consider climate change, they
do not offer the enabling environment that
promotes the implementation of projects
that aim at sequestering or avoiding
emissions of carbon. The new Kenyan
Climate Law, which is currently under
discussion in parliament, offers provisions
that enable actors to manage land and
resources such as to benefit from the
opportunities that international carbon
trade markets provide Governments also
need to engage more with the private
sector and create enabling conditions to
support robust private sector involvement.
Improvement of public-private partnership
structure is needed.
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4.7 Conserving Forest Biodiversity through Value Chain
Development: The Case Study of Karura Forest
Mbau J.S. & Gitonga M.

Introduction
Brief history of Karura Forest
before 2005
Karura Forest Reserve (KFR) is
located in the northern part of Nairobi
city. At 1,041 hectares, it is one of
the largest urban protected forests
in the world having been gazetted in
1932 (http://www.kenyaforestservice.
org/index.php?option=com_
content&view=article&id=77&Itemid=523).
KFR was managed by the Kenya Forest
Department, which by 1990’s had become
weak and ineffective institutionally. The
department was dispossessed of as a
brand new “Mazingira” or Environment
office complex that had been built
in Karura and allocated to another
government body. Currently, the forest is
under the management of Kenya Forest
Service (KFS) and Friends of Karura, a
community based organization.
The associated challenges till 2005
During the 1980s, Karura forest acquired
a reputation as an insecure area of the
city of Nairobi. It was known as a dumping
ground for murder, kidnap and gangland
victims in Nairobi and a favorite destination
for carjackers. The forest also suffered
weak management by Kenya Forest
Service (KFS) till 1990s, a situation that
offered opportunity for illegal alienation
of forest land for development or other
purpose. For example, between 1996 and

1998 half of the forest had been allocated
to private developers for development of a
private housing estates (Gachanja 2009).
These developers remained with official
documents indicating ownership of the
allocated land parcels of the forest. As
late as 2009 efforts were still being made
to excise part of the forest with a belated
attempt to allocate a section of the forest
to the National Environment Management
Authority (NEMA). This was however
quickly resisted. During this period Karura
remained insecure rendering the forest a
no go place for visitors in Nairobi.
The turning point for Karura forest
Community participation is a powerful
tool in the management of natural
resources. Reactions to land alienations
in Karura forest arrested the illegal land
alienations. Among the key reactors to
these alienations were the late Prof.
Wangari Maathai who launched some of
her most famous environmental battles
by resisting the illegal transactions and
the development of the housing estates
in the forest. Residents of adjoining areas
joined the demonstrations thus increasing
the momentum of the resistance. This
combined effort resulted in the halting
of the developments in 1999 (Gachanja
2009). In the year 2002, a new political
dispensation in Kenya saw the halting of
developer activities in the forest (Daily
Nation 2003). With new political support
a new forest act was developed and was
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enacted as the Forest Act 2005. This
changed forest administration in Kenya
from being protectionist to embrace
sustainable utilization through stakeholder
participation. The Forest Act 2005 provides
guidelines for stakeholder involvement in

the management of forests, in addition
to establishment of an effective forest
administration, the Kenya Forest Service in
2007 (GoK, 2005).

Some of the serene scenes of Karura forest, photo by Judith Syombua (2015)

Integrating biodiversity value chain
development as a management tool
in Karura forest
In 2009 an organization by the name
“Friends of Karura Forest” (FKF) was
formed. It was borne from a nature
lover (Alice Macaire). She took a walk
in the beautiful Karura forest despite
great reservations from the then Head
of Conservancy for Nairobi (Charity
Munyasia) due to insecurity in the
forest. This was the beginning of turning
a challenge into an opportunity in
Karura Forest: from an insecure forest
to an eco-tourism sanctuary. Friends
of Karura Forest (FKF): a community
forest association (CFA) was formed in
conjunction with other key stakeholders
mainly the late Prof. Wangari Maathai,

former UNEP Executive Director, Achim
Steiner, and William Wambugu, an
environmentalist, in conformity with the
Forest Act 2005. FKF was registered
in October 2009 and its membership
includes individuals, family, corporate
members and residents’ associations
bordering Karura Forest (Wangari Maathai
Institute 2013). A CFA is a mechanism
established by the Forest Act of 2005
(sections 46 and 47, Forest Rules 41 and
42) to support the Kenya Forest Service
in its mission to protect, manage and
enhance Kenya’s forest resources. The
CFA aims at protecting and conserving the
forest, enhancing access, and improving
livelihoods and employment to people
living around the forest. In addition, it
seeks to restore indigenous trees (Wangari
Maathai Institute 2013). In 2013, the CFA
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signed a five-year management agreement
with the Kenya Forest Service.
The Friends of Karura Forest together with
KFS implement ecotourism activities in a
three-pronged approach. This connects
the forest and communities by ensuring
that the association is comprised of
people living adjacent to the forest whose
sole focus has led to a better managed
and conserved forest that gives back
real social, environmental and economic
benefits to the community. This has
resulted in a stakeholder-driven forest
management plan that constitutes a
contract between the government and
the community and provides a clear joint
implementation plan. It follows the dictum
that all benefits come with accountability,
leading to a mandated and shared
responsibility for forest stewardship and
thus a joint implementation strategy for
the achievement of long-term goals (www.
ecotourism.org/news/ties-announcesecotourism-principles-revision).
The first order of business for the CFA was
to build on synergies of people that are or
have been affected by the forest. Based
on past history, security was essential
to actualize ecotourism. To address this,
the East African Breweries foundation
financed the construction of a perimeter
fence around the forest (Macaire and Alice
2011). In addition, a fence to delink the
forest from the main KFS offices was also
constructed by Sanyati Ltd, with financing
from the George Drew Trust, Rupert
Watson and Mary Binks (FKF newsletter
July 2013). Local communities from the
adjacent Huruma informal settlement,
who used the forest to supplement their

livelihoods as a source of fuelwood and
building materials were however the most
affected by the establishment of the fence.
There has also been considerable
investment designed to make Karura
forest a viable recreational facility. Much
of the income from the gate collections
is reinvested in the development of
facilities that ensure a more enjoyable
visit by visitors. To enhance the ecology,
exotic invasive plants along the Ruaka
River have been cleared to allow the
regeneration of the indigenous saplings,
with over 70 ha of degraded exotic tree
plantations having been removed and
replaced with indigenous tree species
(FKF Newsletter July 2015). In addition, a
project to re-introduce Colobus monkeys
into the forest from the Institute of
Primate Research has been completed.
Improvement of physical infrastructure
includes the rehabilitation of a 250-metredeep 1920s borehole discovered next to
Amani Gardens site. Its water now serves
as a new picnic site, toilets and irrigates
the Westgate Memorial (FKF April 2015). A
400m stretch of cabro pavement has been
laid in an effort to improve forest access
through the main gate. Stakeholders
involved included a construction firm:
H. Young and Co (EA) Ltd and Bamburi
Cement who donated equipment and
bricks, while the FKF and KFEET provided
labor for the Cabro bricks, drainage and
protective bollards.
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Karura forest covers over 260 hectares
of pristine indigenous forest and offers
geo attractions such as caves, waterfalls,
picnic sites, marked walking and cycling
trails. The forest has various small games
such as duikers, bushbucks, cats and
monkeys; there also a variety of pythons,
green snakes, monitor lizards and over
200 species of birds.

forest by FKF and KFS. These benefits
demonstrate how the development
of a nature based value chain on
ecotourism can enhance both biodiversity
conservation and community development.
The joint management of Karura forest has
achieved the following so far:

Beneficiaries of Karura Forest

• Establishment of a 150 beehive
enterprise in conjunction with a UNDP/
GEF and ICIPE using stingless bees.
This not only avails an essential
ecosystem service of pollination but
also provides employment to 40 people
in honey production (FKF July 2015)

The enhancement of security at Karura
forest in the recent past has ensured
many people visit the park (Figure 9).
The forest is an eco-tourism site for
Nairobi city where the public enjoys walks,
picnics, cycling, dog walks, caves, rivers,
lakes and a serene forest ecosystem for
recreation. Many are also privileged to
hold functions such as weddings in the
forest. For the residents of the adjacent
Huruma village, the Karura forest provides
economic benefits through: bee-keeping
(FKF Newsletter 2015), employment as
scouts and workers, as well as access to
some forest products. This is in addition
to supply of clean drinking water which
is always a big challenge in informal
settlements. Annual visitor numbers have
grown exponentially from 48,000 in the
year 2011 to about 200,000 currently. The
forest generates on average Ksh4 million/
year on entry fees which is collected and
administered by the Friends of Karura
Forest to implement the joint management
agreement and the forest strategic plan.

The achievement so far
Tangible benefits have been realized
under the joint management of Karura

• Construction of a perimeter fence
around the forest

• Employment of 27 forest scouts, 29
permanent workers as well as casual
workers in the forest by FKF
• Construction of a water purification unit
to supply residents of Huruma informal
settlement with drinking water
• Construction and fencing of a
playground within the settlement
• Development and stocking of fish ponds
(Wangari Maathai Institute, 2013) and
• Revenue generation- the forest
collects up to Ksh. 4million from gate
fees and the funds are administered
by the Friends of Karura Forest. The
funds are used to implement the joint
management agreement and the forest
strategic plan.
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Figure 9: Number of visitors to the Karura Forest 2010-2014 (source FKF Newsletter Dec 2014)

Environmental and biological
sustainability
The FKF has undertaken a systematic
removal of exotic trees to replace them
with indigenous trees in an effort to revert
the whole forest into its natural status.
FKF have also restored some of the lost
biodiversity such as by re-introducing
the Colobus monkey (FKF Newsletter
2015) that had disappeared due to human
activities.

Social sustainability
The FKF funds that are raised through
gate fees are kept in the account of
the committee and have generated 29
permanent jobs as well as employment
for 27 forest scouts. The funds have been
used for improvement and maintenance
of the infrastructure such as the fence,
development of better access roads,

sanitation facilities, erecting of bird watchtowers, and establishment of motion
sensitive cameras for animal tracking and
improvement of education facilities at the
education center. A total of 150 bee hives
have also been provided to the Huruma
community and stingless bees introduced.
Karura was infamous in the early 2000 as
a no-go security area. It was transformed
in 2009 to an attractive urban forest Mecca
where over 200,000 people now visit per
year. The forest is connecting the people
and visitors of Nairobi in a unique way.
Conclusion
Stakeholder participation in forest
management is not only an essential tool
for the conservation of biodiversity but can
also improve community ownership and
perceptions about nature based resources
around them. The development of nature

A review of best practices for selected biodiversity value chains that promote pro-poor conservation in the Horn of Africa

based biodiversity value chain for the
Karura forests, once threatened by the
land grabbing problem, demonstrates an

important approach to achieve a win-win
situation for biodiversity conservation and
community development.
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5. SYNTHESIS AND DISCUSSION
The preceding chapters described a
number of nature based and biodiversity
conservation based value chains that
delivered a variety of ecosystem products
and services. Cultural ecosystem services
that we described revolve around
examples of value chain approaches that
served recreational markets, such as the

Karura Forest and the export of butterfly
pupae that service butterfly houses
in the developed world. With growing
urbanization in the developing world there
might be excellent potential for growth for
urban park initiatives like the Karura forest.
Some of the possible examples are shown
in Table 2.

Table 2: Summary of the value chains described with reference to other areas in Kenya where these
value chains have been implemented and their potential for scaling.
Ecosystem service

Value chain

Potential for scaling

Cultural, recreation and
tourism

Butterflies for butterfly houses
Urban parks and recreation
Wildlife conservancies- nature based
tourism

Limited, market saturation
Good for Urban Areas
throughout Africa

Provisioning services

Honey
Crab
Tamarind
Gum arabic and resins

Widespread
Mangrove systems
Drylands
African drylands

Regulating services

Carbon

Forests, natural vegetation,
agriculture

We also described several examples
of provisioning services; operational
ones included the production of honey
in Arabuko Sokoke Forest and the crab
value chain in Mida creek. We further
described potential value chains that
could be developed based on tree species
such as Tamarindus indica as well as
value chains for gum arabic and aromatic
resins. The potential for scaling these
biodiversity-based provisioning services is
mixed, with good scope for value chains
that service local markets such as honey,
tamarind and international markets such

as gum arabic and aromatic resins. The
potential for scaling of the crab value chain
relies on the volatile demand created by
tourists along the coast; their numbers
have declined with growing insecurity.
Finally, we described one value chain
that delivers a regulating service, namely
the avoidance of carbon emissions from
drylands forests. The demand for this
regulating service stems from the voluntary
market for carbon credits. The recent
Paris climate agreement created a more
favourable environment for initiatives like
this but it remains to be seen whether this
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will translate in expanding opportunities for
scaling such initiatives.
Several commonalities emerged when
reviewing cases of value chains that have
developed over the past decades. The
development of the value chains that we
reviewed started in areas where there
was a worsening degradation of natural
resources including biodiversity, a trend
that was associated in most cases with
a high level of insecurity (Figure 10).
This resource degradation and insecurity
resulted in reduction of benefits reaching
the livelihoods of the people depending
on these systems. In several cases we
were able to identify an actor who realized
that this was an undesirable situation
and that there was an opportunity to
change the situation for the better. These
visionary actors typically realized that they

needed to mobilize the broader group of
stakeholders to develop collective action
to reach the vision that they had. During
this process it was realized that livelihoods
of people managing resources need to
benefit from this vision when setting aside
land or water for conservation. Value chain
approaches are then a logical next step
as they allow creating a flow of income
that could benefit these stakeholders.
Several of the value chains that we
described also had an outside investor to
get the development of the value chain
started. While donor funding was the
source of investment in most cases, it
was interesting to see that Wildlife Works
managed to mobilize the investment in
the carbon credit value chain from private
enterprise. In all value chains we analysed
there were multiple parties involved in the
management of the different functions.

Figure 10: Scheme showing the role of collective action and collaborative management in the socioecological transformation from a degradation towards a more desirable and secure situation.
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The examples described in the chapters
above indicate that the development of
value chains has potential to support the
conservation of biodiversity in conservation
areas. The examples of operational value
chain development described in chapter 4
(e.g. honey, crabs, butterflies and carbon)
are similar in that they create benefits
within a conservation area motivating
the beneficiaries to become supporters
of the conservation. The development of
value chains outside a conservation area
is assumed that creation of benefits in
the periphery of protected areas would
increase the wellbeing of people in the
surrounding areas and thus release the
pressure on the biodiversity resources
in the conservation area. This off site
effect of value chain development does
not always automatically materialize. An
obvious reason for this is that people
do not necessarily see the link between
value chain development and livelihood
support they receive in areas outside
the conservation area and the protection
of biodiversity within that conservation
area. Further, there is good possibility
of other people not benefiting from the
peripheral value chains continuing to
exploit and degrade biodiversity within the
conservation area. Such effects are less
likely to emerge when local communities
are engaged in value chains developed
within a protected area, because they
will be more inclined to contribute to the
protection of such areas. Hence, there are
challenges related to the effectiveness
of the development of biodiversity-based
value chains in the periphery of protected
areas. When implemented such initiatives
need to be accompanied by awareness

raising and negotiation efforts which
clarify the purpose for the value chain
development and livelihood support in the
periphery and make these conditional on
delivery of biodiversity outcomes inside.
Value chain development generally
requires an initial investment before it
is operational to generate revenue. The
cases we reviewed revealed some value
chains that were developed with support
from public funding while others were
supported from investment by private
enterprise. For example, there are several
tourism companies who have made
the initial investment to set up tourism
companies that generate the income that
the wildlife tourism value chain that benefit
wildlife conservancies. Further, Wildlife
Works managed to interest Nedbank from
South Africa to invest in the development
of the carbon credit value chain.
Several of the biodiversity-based value
chains that were described in chapter 4
appeared economically sustainable. For
example, the butterfly value chain has
been operating for almost 20 years without
significant outside funding, and once
established the honey value chains are
also profitable and sustainable. Also, the
Karura forest urban park recreation value
chain appears to be sustainable, because
the number of visitors and income has
been growing at a rapid rate. We also
discussed (chapter 4.6) the challenges
of sustainability of the Wildlife Works
carbon credit value chain; Wildlife Works
hasn’t managed to sell all their credits
and it is questionable how the market will
evolve with the many new carbon credit
schemes that are being developed. The
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value chains described in chapter 4 differ
in bargaining power, the producer is in a
better bargaining position in some cases
where demand is high and increasing and
competition is limited (e.g. Karura forest,
but also honey which is in short supply).
Producers have less bargaining power in
cases of market saturation and multiple
competing producers for example the
tropical butterflies
Certification and quality management
plays an important role in various value
chains, e.g. carbon, pupae, and honey.
Certification informs and guarantees
product quality to key actors mainly users
that the product has been produced
and processed under certain standards
of quality, safety and sustainability
determined by independent certification
entity. Certification plays an important
role in sustainability of BBVCs. Certified
products can earn better premium prices
because of product market segmentation
and differentiation from non-certified
products. The certified products will be
competitive in dynamic niche markets.
High valued products and the price
premium earned directly or indirectly
motivate producers as key value chain
actors to impress sustainable production
of nature based products. Sustainable
production contributes significantly towards
conservation of biodiversity as producers
of biodiversity-based products comply
with the demand and satisfaction of their
final consumers to supply products under
sustainable conservation specifications.
Similarly, product grading and branding
complements certification process
as marketing strategy to attract more

consumers especially in future market
opportunities. Combination of product
branding, grading and certification as
marketing strategy offers significant
potential for sustained increased return
on investment for value chain actors
including local communities that depend
mainly on ecosystem services for their
wellbeing. Usually, market imperfection
doesn’t work well for single smallholder
producers in local communities, and
collective production and marketing of
certified products offers an opportunity
and higher bargaining power through
economies of scale. The approach feeds
into figure 10 scheme which require joint
collaborative action of all BBVC actors and
supporter including input/service providers,
producers, processors, distributors,
wholesalers, benefits should be realized
by all actors for the success of BBVC.
Example of BBVC products which can be
certified include honey, crab, butterflies,
Gums and resins, Tamarind products
among others aimed at conserving their
natural ecosystem habitats and related
biodiversity.
Our review revealed significant social
benefits of the various operational
biodiversity-based value chain projects.
A first category of benefit is the direct
income generated by the biodiversitybased value chains that flows into the
pockets of the producers and various other
people that contribute to the value chain.
There are also non-monetary benefits;
the Kasigau carbon credit project for
example supports the delivery of social
amenities such as the provisioning of
water or the support of schooling. Finally,
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we noted that several projects resulted in
increased security and mobilization of the
communities in the area where the value
chain was developed. This has happened
for example in the Kasigau area but also in
the Karura forest and the Mida creek area.
Several stakeholders indicated that they
considered these non-monetary social
outcomes just as important as the direct
monetary benefits flowing into the pockets
of value chain participants.
While civil society actors were commonly
initiating and leading the development
of the value chains described in this
report, there was also a remarkable
involvement of government. Most value
chains described and visited during
the excursion were developed with
active participation of local government
organizations. For example, the Kenya
Forest Service (KFS), the Kenya Wildlife
Service (KWS), the National Museums of
Kenya (NMK) and the Kenya Marine and
Fisheries Research Institute (KEMFRI)
were actively involved in one or more of
the value chains described in this report.
Most projects appear to have been
implemented without much interest of the
financial arm of the Kenyan government.
This is understandable when value chain
initiatives are small but interest might
change value chain actors raise an income
significant enough to raise the interest
of county and national taxation offices.
Taxation reduces the net benefit to the
value chain actors who deliver the social
and biodiversity outcomes described in this
report. One has to be careful and ensure
that this does not reduce the attractiveness
of the value chain to these actors, the

social and environmental outcomes are
too important and care need to be taken
to leave the value chain actors sufficient
benefit (e.g. through tac exemption) to
stimulate them to deliver these societally
important outcomes
There is little if any attention for
biodiversity-based value chains in current
curricula that produce professionals active
in social development and biodiversity
conservation. This is a missed opportunity,
because we consider that there is
significant scope for out scaling of the
value chains described in this report and
development of biodiversity-based value
chains similar to these value chains. In
chapter 7 we call for awareness raising
and capacity building to train professionals
to support such agendas.
In retrospect, this report portrays a rather
positive picture of the status and potential
of biodiversity-based value chains.
Above we have indicated that there is
scope to out scale and further develop
such value chains. At the same time,
biodiversity-based value chains have
their limitations. They can’t solve all social
development issues and they can’t solve
all the needs for biodiversity conservation.
It would be unwise to raise an overly
high expectation that commoditization
and commercialization of nature alone
could support the funding needs for
the conservation of biodiversity. There
are limitations to the amount of finance
that such value chains can generate.
Consequently, biodiversity-based value
chains have a potential to complement
other public and privately financed
biodiversity conservation efforts.
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6. GUIDELINES FOR VALUE CHAINS THAT
SUPPORT BIODIVERSITY CONSERVATION
The introduction argued that value chain
development for biodiversity conservation
does not automatically result in the positive
social and biodiversity conservation
outcomes that such projects aim for. The
seven case studies that we reviewed and
describe gave a more nuanced picture with
examples of positive effects in some cases
and concerns in other cases. Following
the lessons learned while reviewing the
seven case studies, this chapter describes
a number of guidelines developed by the
participants of the write-shop to guide
those wishing to develop value chains for
biodiversity conservation.

Problem Identification and
sensitization: This entails mobilization

of stakeholders and sensitizing them on
current natural resources and livelihoods
status. With the knowledge on the current
trends on biodiversity, the stakeholder
should explore the possibility to develop
biodiversity-based value chain to
reverse negative trends on biodiversity.
Participatory rural appraisal techniques
should be adopted during this step to
ensure the engagement of all potential
value chain actors. In addition, in-depth
review of the BBVC challenges, current
mitigation strategies and best practices
in biodiversity-based value chain should
be assessed during this step. Economic

valuation provides and attaches value
to biodiversity to inform stakeholders
strengthen conservation efforts and
sustenance through BBVC development.

Stakeholder identification and
engagement: Stakeholder analysis,

identification, engagement and
interactions7 (both physical and virtual)
(who has influence over value chain,
how are they engaged, and how do
they interact). Document their interest
on biodiversity; define roles of various
stakeholders and their potential influence
in developing the value chain.

Theory of place: Specify the target area
where value chains will be developed to
support the biodiversity. Be clear whether
the value chain will be developed on site
or off site, the geographical scope for the
value chain. Will it cover local, national,
regional or international level actors and
supporters? This will define the target
market for the product.

Theory of change: Start with a theory of
change that describes how development of
the value chain will affect the biodiversity
and define the link between the value
chain and biodiversity conservation
explicitly 8 The theory of change should
explains how the value chain would
support the biodiversity, how the BBVC

7 The component on interactions will consider the aspect of information flows among the value chain actors. Ultimately, what makes a
huge difference in among the actors in specific value chain is the differences that exists in information (e.g. market prices etc.) – what
has been referred to as “information asymmetry”. Changes in information technology (mobile, internet etc.) is mediating this and
changing VC processes, so this should be considered alongside other technologies (e. g for processing, marketing
8 Be explicit that the focus is on value chains that are based on biodiversity or have a significant component of biodiversity and not
impact of value chains (including non-biodiversity ones) on biodiversity
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will add value to biodiversity conservation
and community/actors livelihoods including
socio-economic marginal incremental
benefits for instance income with
developed BBVC compared to business as
usual scenarios.

Risk management: Identifying and

managing risks in the value chain. What
are the current and expected future risks,
what are possible solutions, what is the
assumption for success of the BBVC
development?

Policy regulatory environment:

Understand whether policies are enabling
or constraining, and why. Further, identify,
cross-sectoral policies related to the BBVC
to be developed. Consider policies related
to biodiversity, regulating product quality
standards, access rights product sources
(for example forest for forest products),
joint resource management regulations,
market regulations (at micro, meso and
macro levels), products movement and
phytosanitary regulations relevant for
specific BBVC products.

BBVC analysis: Reference to general

step 1 and 2 above, select and focus on
specific BBVC for in-depth analysis and
development as a value chain based
on its socio-economic and biodiversity
conservation potential. Assess the value
chain actors and supporters, their roles,
and their experience. Identify strategies
to mitigate the challenges, identify
interventions required at each level of the
value chain to improve on effectiveness
and efficiency so as to benefit all actors as

well as secure biodiversity resource base.
Understand what incentives will motivate
the actors to implement the BBVC plan,
assess the economic viability of BBVC
to indigenous communities who live
within or adjacent to designated hotspot
biodiversity areas, perform participatory
market mapping; market intelligence to
collect information relevant to product
development, communicate and build
trust within and among key value chain
actors and supporters, address socioeconomic/political and cultural dynamics,
product supply-demand forces, develop
diagrammatic market map/value chain
for the product identifying enabling
environment, value chain key actors
and service providers, product (good
or service) branding, packaging and
marketing.

Development of the BBVC strategic
plan: Engage in the BBVC development

strategic plan with key factors such as the
private sector to encourage Public Private
Partnership approaches. The plan should
support biodiversity conservation so as to
increase the resource base for biodiversity
products.

Evaluation and follow-up: developed

value chains will require periodic joint
stakeholders’ follow-up to assess the
desired impact both on actors and
the natural resource base. This would
constitute a good foundation of a
conservation-livelihoods intervention plan.
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7. NEED FOR CAPACITY BUILDING AND
CURRICULUM DEVELOPMENT
Aissétou Dramé Yayé
Introduction
According to Koira (2014)9, value chain
in agriculture refers to “the addition of
value to preliminary agricultural products
by combining them with other resources
such as tools, manpower, knowledge,
skills, other raw materials or other
preliminary products”. As the product
passes through several stages of this
chain, the product’s value increases. A key
contribution of value chain analysis lies
in the notion of upgrading, the acquisition
of technological, institutional and market
capabilities for greater competitiveness
or movement into higher value activities”.
The concept of a biodiversity-based value
chain seems to be quite difficult to grasp
by African communities even though
they have been using for centuries nontimber forest products and other food,
medicinal and nutritional products and
services from forests and other natural
resources reserves. Biodiversity-based
value chains not only provide opportunities
in addressing income, food and nutritional
security, but provide other benefits
including new products with high business/
economic potential. Other interventions
linked to BBVC include Payment for
Environmental Service schemes applied

as a conservation and livelihood business
case; diversifying agriculture and other
sustainable land uses, climate change
adaptation and designing strategies
and actions to improve the potential of
biodiversity products and services for
income generation.
Diverse groups, particularly local
communities, individuals, farmers,
conservationists, rangers, research
and education institutions, international
research institutions (like CGIAR Centres),
NGOs, have knowledge on biodiversity
conservation. However, knowledge
availability, particularly linked to the
biodiversity-based value chain actors is
hard to determine due to lack of mandate
institutions. Besides, in Africa, capacity
and knowledge in biodiversity-based value
chains do not automatically result in the
conservation of biodiversity and guidance
is therefore required on the design of
effective interventions and appropriate
capacities and skills to revert the worrying
trends for instance around fish stocks
depletion, coral reef degradation, species
extinctions, forest loss, loss of plant
genetic resources, and the harmful impact
of pollution on biodiversity as reported in
the fourth edition of the CBD’s flagship
Global Biodiversity Outlook (GBO)

9 Alemayehu Kande Koira, 2014. Agribusiness in Sub-Sahara Africa: Pathways for developing innovative programmes for youth and
the rural poor. The MasterCard Foundation.
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publication and highlighted by Robinson
(2014)10.
There is a need to assess and map out the
state of knowledge on biodiversity-based
value chains and through that the gaps
in knowledge can be properly addressed
through curriculum development targeting
specific actor groups along the value
chains.
The main objective of this chapter
is therefore to highlight the needs
for capacity building and curriculum
development in biodiversity-based value
chains.

Methods
An ICRAF led work programme was
organized in three components: First
a workshop was held in Nairobi during
which about twenty participants from
Somalia, Kenya and Djibouti identified key
biodiversity-based value chains, and the
setting of teams working on a particular
value chain to develop a chapter that
will feed into the programme report. The
second component, involved visiting key
projects, organizations and institutions
in Kenya dealing with biodiversity value
chains, so as to enrich the chapters. The
third component entailed participants
visiting different field sites where
biodiversity-based value chain have been
developed and are operational. During
this period, the participants deliberated
on a number of value chains. Based on
ranking by the participants of the priority
value chains they wanted to work on the
following value chains were identified:

Honey, crab, Gum Arabic, Tamarind,
Carbon and Nature - based (Ecotourism)
as described in the previous chapters.
While developing the different chapters,
the writers identified key challenges that
hinder the development of each value
chain. Those challenges were afterwards
specified into specific capacity building
needs for each actor of the value chain.
Information obtained from the value chain
teams were analysed to derive the gaps
and training needs that would help improve
curricula offered at various degree and
non-degree levels.

Results
Identification of value chain
challenges
The identified challenges concern all
value chain aspects from the production,
processing and marketing (Table 3).
Most of the value chains lack databases
and research data therefore hampering
information sharing and the ability to
advice producers and policy makers. All
teams mentioned climate change as a
key challenge to development of product
and services. They also reported on poor
market knowledge and poor infrastructure
while others highlighted concerns with
over-exploitation and post-harvest losses.

10 Daniel Robinson, 2014. Business and biodiversity: Towards sustainable use value chains. BIORES. Analysis and news on trade and
environment. Volume 8, Issue 10, Dec. 2014.
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Biodiversity value chains actors and
their capacity needs
The diversity of actors involved in
biodiversity-based value chains makes
them more complex than ordinary
agricultural commodity value chains.
They nonetheless may have common
actors like producers (e.g. in the charcoal
and tamarind value chains) or those
exploiting the resources such as fish,
honey and nature based value chains;
and product and service consumers
such as tourists. Local communities
are often consumers but are also
producers who need to sustainably
use and manage the resources. They
need to develop viable businesses
from their resources. Conservationists,
government bodies were mentioned as
key actors that should control, monitor
and regulate the resources. Scientists
are important actors in all value chains
to build capacity and support decision
making with data and evidence. Because
they are offering not only products but
also environmental services that give
them some trans-boundary and even
international importance, fish, carbon
and nature based value chains bring in
additional international actors such as
the UN specialized agencies e.g. UNEP,
UNFCCC, UNDP and other multilateral
environmental bodies.

Understanding Knowledge/
Capacity Needs for Different Actors
The diversity of actors translates
into diversified needs for capacity
strengthening. Along the value chains,
producers, processors and business

persons seem to be the actors with the
biggest needs for capacity building. A
summary of the capacity gaps identified
for strengthening for all the identified value
chains are shown in Tables 4 to 8.
Producers, processors and consumers
may need basic skills to sustainably
conserve resources while exploiting them.
These needed skills include knowledge
on development, re-production and
production of the resource they exploit,
and the best exploitation and preservation
technics. Making a business from the
biodiversity-based value chains requires
the producers, processors and traders to
have skills in business plan development
and knowledge about market fluctuations.
Conservationists and scientists, who
most of the time work with producers,
environmental activists and governments,
need capacity strengthening to be able
to assess the resources and develop the
best production and conservation practices
and technologies that producers can use.
They also are responsible for alerting the
public and all actors about the status of the
resources.
Environmental Law-makers, like
governments, multilateral parties and
international bodies who deal with critical
environmental issues such as global
warming and payment for ecosystem
services, need capacity for understanding,
and interpreting the local and global
environmental changes, and for making
or interpreting environment laws and
regulations.
Areas where capacity is needed by all
actors, but at varying degrees include
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climate change and its impact on the
resources.

Discussion
Biodiversity-based value chains bring in
business, entrepreneurships and private
sector into community. This is critical as
some estimates suggest that at least 40
percent of the global economy depends
directlyor indirectly on biological resources.
This figure increase to around 80 percent
when evaluating the needs of the world’s
poorest communities (Robinson, 2014).
Robinson (2014) also stressed that
according to some observers, the CBD
and the biodiversity issues it addresses
have not traditionally been approached
from an economic perspective yet one of
the CBD’s key objectives is sustainable
development and use of biological
resources. The Nagoya Protocol on
Access to Genetic Resources and the
Fair and Equitable Sharing of Benefits
Arising from their Utilization – known
as access and benefit-sharing or ABS
seeks to ensure genetic resources are
appropriately valued and that benefitsharing is provided as monetary or
non- monetary compensation towards
biodiversity conservation and sustainable
use, or in other cases, towards the
indigenous and local communities that
hold useful traditional knowledge vis-à-vis
the resource. This implies that capacity
building of the primary beneficiary of the
resources, who are the local communities,
is of paramount importance. Government
agencies need capacity strengthening their

role is important in facilitating agreements
between private companies and the
communities (Kristen Hile, 2014)11. For
the charcoal value chains, the World Bank
(2012)12 has identified the following key
strategic areas in which all actors need
capacity strengthening to modernize the
wood energy sector in favour of a green
economy:
• Sustainable wood production
• Exploitation and transformation
• Transport and commercialization
• Utilization of wood fuel
• National and international Framework
conditions

Conclusion
The challenges highlighted by the
various value chains imply capacity
strengthening needs for all actors from
local communities to government agencies
and researchers. Different capacity
building service providers are required. It is
the responsibility of technical colleges and
universities to develop sound biodiversitybased curricula to build capacity in areas
such as:
• Sustainable resources production and
management theory and practices
• Business plan development and trade
competitiveness
• Monitoring, control and surveillance
on use and renewal of the resources,
particularly with regard to climate
change

11 Kirsten Hile, 2014. Towards consent – Case studies and insight on company-community agreements in forest landscape. Research
paper No 5, The Forest Dialogue (TFD). 73 P.
12 World Bank, 2012. Establishing a green charcoal value chain in Rwanda. A feasibility study. 18 P.
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• Knowledge and application of existing
national and international policies and
legal frameworks and their application
to mainstream biodiversity and
sustainable production principles into
commercial markets.

• Mainstreaming biodiversity business
into the supply chains of high value
products.

Table 3: Key challenges identified in biodiversity-based value chains
Value Chain

Key challenges identified

Charcoal

Species used like Prosopis are invasive and need to be properly
managed
Part of the trade is illegal
Security issues
Energy efficiency not well assessed
Alternative to charcoal needed

Tamarind

Loss of habitat and of genetic resources
Poor product development initiatives
Lack of good knowledge of the market
Land and tree ownership

Gum Arabic

Collection technics
Quality of gum from other Acacia species

Honey

Lack of technical expertise of producers (for example to develop
different brands of honey from various tree species)
Limited community capacity on value chain development
Lack of information on technologies
Lack of capital (Finance and credit)
Lack of data on volumes produced
Insecurity
Lack of infrastructure
Gender disparity
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Carbon

Week knowledge of importance of environmental services
Week capacity for monitoring, verification and certification
Week knowledge of international policy frameworks (Conventions)
Weak capacity on Benefit sharing from Carbon Facility
Limited information
Week capacity in evaluation of carbon sequestration
Week capacity in value chain development
Week capacity in developing winning projects for Clean Development
mechanism of the Kyoto Protocol.
Need for People empowerment
Theoretical concepts not translated into local languages

Nature based Tourism

Poaching
Land use and land cover changes
Land Fragmentation
Over harvesting
Encroachment
Human-wildlife conflicts
Conflict over water resources
Challenges in conservation: illegal hunting
Climate change
Fragile sustainability
Safety/security
Visitor entry procedures
Lack of capacity to sustainably utilize biodiversity for ecotourism
-especially by local communities
Sustainability of protected areas
Natural Resource conflicts instead of conflicts for water

Fish based value chain

Post-harvest losses and storage
Financial constraints
Illegal fishing and over exploitation
Poor infrastructure
Insecurity
Price volatility
Pollution and acidification
Loss of mangroves
Water Hyacinth
Climate change
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Table 4: The fish value chain actors and their capacity strengthening needs
Actors in the value chain needing the capacity
Capacity needs

Producers/
Fishing
Communities/Fish
farmers/
Fish men

Processors

Consumers

Business
persons

Conservationists/Scientists

Policy
makers/
Government
line ministries

Methods of
conservation/
preservation

X

X

X

X

X

X

Quality standard

X

X

X

X

X

X

Cost effective
aquaculture
practices

X

X

-

-

X

-

Development of
business plan

X

X

-

X

-

X

Marketing strategies

X

X

X

-

X

Value addition and
value creation

X

X

-

X

X

X

Biodiversity
conservation

X

X

X

X

X

X

Supply chain

X

X

X

X

X

X

Technological know
how

X

X

X

X

X

Pricing of
commodities

X

X

X

X

X

X

Supply and demand

X

X

X

X

X

X

Impact of pollutants
on fish diversity

X

X

X

X

X

X

Invasive species

X

-

-

-

X

X

-

-

X

X

X

X

X

X

Controlling pollution
Effect of climate
change on aquatic
ecosystems

X

X
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Table 5: The honey value chain actors and their capacity strengthening needs
Actors in the value chain needing the capacity
Capacity needs

Producers

Proces-

Business
persons
/Exporters

Scientists

Policy
makers/
Government
line ministries

Modern production
skills

X

X

X

X

-

Hive colonization
rate and production
capacity

X

-

-

-

X

-

Use of modern
equipment and
materials

X

X

-

X

X

X

Market intelligence

X

X

-

X

Floral calendar

X

X

-

X

X

X

Post-harvest skills

X

X

X

X

-

Value addition

X

X

-

X

-

-

Knowledge of actors

X

X

-

X

X

X

Financial capital

X

X

X

-

X

Governance

-

-

X

X

X

Processing
techniques

X

X

X

X

X

Information sources

X

X

X

X

X

X

IT development
programme for
honey production

X

-

-

X

X

X

Service providers

X

X

X

X

X

X

X

X

X

X

X

X

-

X

X

X

Market sources
Source of funding

X

sors

Consumers/
Purchasers

-

X
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Actors in the value chain needing the capacity
Capacity needs

Producers

Processors

Consumers/
Purchasers

Business
persons
/Exporters

Scientists

Policy
makers/
Government
line ministries

Enabling
environment

-

-

-

X

-

X

Infrastructure

X

X

-

X

-

X

Benefit sharing/
gender equity

X

X

-

X

X

X

Table 6: The tamarind value chain actors and their capacity strengthening needs
Actors in the value chain needing the capacity
Capacity needs

Producers/
Collectors/
Nursery
operators/
Farmer communities

Processors/
Food
technologists

Consumers

Business
persons/
Traders/
investors

Conservationists/Scientists

Policy
makers/
Government
line ministries

Global mapping
of wild Tamarind
population

-

-

-

-

X

-

Trends in loss of
genetic resources

X

X

X

X

X

X

Management
of farmlands/
agroforestry based
genetic resources

X

X

-

X

X

X

Development of new
products for new
markets

X

X

X

X

X

X

Market dynamics

X

X

X

X

X

X

Updated Information
on pricing, demand,
processing and
packaging

X

X

-

X

-

X
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Actors in the value chain needing the capacity
Capacity needs

Producers/
Collectors/
Nursery
operators/
Farmer communities

Processors/
Food
technologists

Consumers

Business
persons/
Traders/
investors

Conservationists/Scientists

Policy
makers/
Government
line ministries

Available elite
genetic resources

X

X

-

X

X

X

Species intra and
inter diversity

X

-

-

X

X

-

Table 7: The carbon value chain actors and their capacity strengthening needs
Actors in the value chain needing the capacity
Capacity needs

Local
Communities

Development
practitioners/
Project
managers

Market
regulators/UN
agencies/

Development
partners/
Business

Scientists

Policy
makers/
Government
line ministries/

Concept and
context of carbon
credit value chain
and linkage
to biodiversity
conservation and
poverty alleviation

-

X

X

X

X

X

Development
of carbon credit
projects

-

X

X

X

X

-

Implementation of
carbon value chain

X

X

X

X

X

X

Monitoring,
Reporting and
Verification (MRV)

X

X

X

X

X

-

Mobilizing existing
knowledge on best
practices in carbon
credit projects and
their co-benefits

X

X

X

X

X

-
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Table 8: Nature-based value chain actors and their capacity strengthening needs
Actors in the value chain needing the capacity
Local
Communities

Tourists

Rangers/
Market regulators/UN
agencies/
MEA Parties

Development partners/Tour
guides/
Business

Conservationists/
Scientists/
Extension
Officers

Policy
makers/
Government line
ministries/

Policy, Laws and
regulations

X

X

X

X

X

X

Targeted Species
and their value
significance

X

X

X

X

X

X

Biology and
Ecology of species

-

-

X

X

X

X

Population trends
of species

-

-

X

X

X

X

Markets

-

-

X

X

X

X

Land use and land
cover changes
(driver and impact
of change)

-

-

X

X

X

X

Population
dynamics and
consumption
patterns

X

-

X

X

X

X

Level of
exploitation

X

-

X

X

X

X

Form and
magnitude of
encroachment

X

-

X

X

X

X

X

X

X

X

X

-

X

X

Capacity needs

Ecological
sustainability
Suitability of
governing policy
frameworks

-

-
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8. ANNEXES
Annex 1: List of participants
List of keynote speakers during the workshop
Sno.

Name

Topic

Institution

Dr. Jan de Leeuw

Introduction to biodiversity-based value
chains

ICRAF

Mr. Robinson Ng’ethe

Gum arabic value chain

AGFOR

Prof. Raina, Suresh
Kumar

Honey based value chain

ICIPE

Dr. Philip Osano

Value chains related to wildlife Based
ecotourism

SEI

Dr. Peter Minang

Carbon credit value chain

ICRAF

Dr. Miyuki Liyama

Charcoal value chain

ICRAF

Mrs. Mary Njuguna

Implementing biodiversity-based value
chains

SNV

Prof. Yaye Aissetou

Curriculum development value chain and
strengthening

ANAFE

Dr. Jan Vadenabeele

the role of private enterprise in the
development of biodiversity-based value
chains

Better Globe
Forestry

Dr. Kiringari Kamau

Policy and institutional context of
biodiversity-based value chains

Cabinet
Secretary,
Agribusiness
(GoK, MoA)

Day 2: October 2nd
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List of participants during the workshop
Sno.

Name

Institution

Email address

Hassan Ali Yusuf

Lecturer, Banadir University

hassanagri99@gmail.comm

Mohamud Ahmed
Madey

Ministry of Environment,
Jubbaland state

madeyma4@gmail.comm

Adam Ali Mohamed

Lecturer, East Africa
University Somalia

mradamhared@gmail.com

Mohamed Khadar Abdi
Mohamed

Dean of the Faculty of
Agriculture, Banadir
University,

siyaad93@hotmail.comm

Dr Hared Abdullahi Nur

Professor at Amoud
University, Borama,
Somaliland and Golis
University

hanur12000@yahoo.comm

Abdiqani Ahmed Farah

Full time lecturer at the East
Africa University

adbiqanidalaaan@hotmail.

Judith Syombua Mbau

College of Agriculture
and Veterinary Sciences,
Dept. of Land Resource
Management & Agricultural
Technology (LARMAT),
University of Nairobi

jsyombua04@yahoo.com

Anthony Michael
Ochino

Director, Training &
Education Conservation
Solutions Afrika; Partner
Forest Management
Conservation Solutions
Afrika

aochin@gmail.com

Wekesa Linus Leslie
Chesoli

Deputy Regional Director
for the Coast Eco-Region
Research Programme,
Technical Coordinator to the
Kenya Coastal Development
Project (KCDP)

weknus@yahoo.com

Maarifa Ali
Mwakumanya

Dean School of
Environmental and Earth
Science

maarifaali@yahoo.com

Mathenge Gitonga

Head Research, Liaison and
Project Development

mathengeg@gmail.com\

com
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Sno.

Name

Institution

Email address

Nambiri Everlyn Wamali

Department of
Environmental Education,
Kenyatta University, Kenya

wemalieverlyn@yahoo.com

Titus Ndiwa

Department of clinical
studies, University of
Nairobi, Kenya.

dnyingi@museums.or.ke

Peris Kariuki

NMK, scientist

pkariuki@museums.or.kee

Sammy Carsan

Scientist ICRAF

s.carsan@cgiar.org

Yaye Aissetou

Executive Director ANAFE

a.yaye@anafe.org

James Acworth

IGAD Technical Advisor

james.acworth@gmail.com

Jan De Leeuw

ICRAF, Dry land scientist; PI
BMP Project

J.deleeuw@cgiar.org

Josephat Nyongesa

ICRAF, IGAD, BMP, Project
manager

j.nyongesa@cgiar.org

Grace Koech

Researcher, ICRAF

gracekoech44@gmail.com
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List of participants during the field excursion
Sno.

Name

Institution

Contact details

Hassan Ali Yusuf

Full time lecturer Banadir
University

hassanagri99@gmail.com

Mohamud Ahmed
Madey

Ministry of Environment,
Jubbaland

madeyma4@gmail.com

Mohamed Khadar Abdi
Mohamed

Dean Faculty of Agriculture
Banadir University

siyaad93@hotmail.com

Mathenge Gitonga

KFS

mathengeg@gmail.com

Titus Ndiwa

Department of clinical
studies, University of
Nairobi, Kenya.

ndiwatitus@yahoo.com

Maarifa Ali
Mwakumanya

Dean Faculty of
Environment, Pwani
University,

maarifaali@yahoo.com

Olavi Luukkanen

Professor Emeritus, Viikki
Tropical Resources Institute
(VITRI), University of
Helsinki.

olavi.luukkanen@helsinki.fi

Jan De Leeuw

ICRAF, Dry land scientist; PI
BMP Project

J.deleeuw@cgiar.org

Josephat Nyongesa

IGAD, BMP, Project
manager

j.nyongesa@cgiar.org

Grace Koech

Researcher, ICRAF

gracekoech44@gmail.com
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List of participants during the write shop
Sno.

Name

Institution

Email address

Hassan Ali Yusuf

Banadir University

hassanagri99@gmail.com

Mohamud Ahmed
Madey

Ministry of Environment

madeyma4@gmail.com

Mohamed Khadar Abdi
Mohamed

Dean of the Faculty of

siyaad93@hotmail.com

Judith Syombua Mbau

Lecturer, University of Nairobi

jsyombua04@yahoo.com

Wekesa Linus Leslie
Chesoli

Deputy Regional Director
for the Coast Eco-Region
Research Programme,
Technical Coordinator to the
Kenya Coastal Development
Project (KCDP)

weknus@yahoo.com

Maarifa Ali
Mwakumanya

Dean school of Environmental
and Earth Science

maarifaali@yahoo.com

Mathenge Gitonga

Head Research, Liaison and
Project Development

mathengeg@gmail.com

Dorothy Wanja

Department of Zoology,
National Museums of Kenya

dnyingi@museums.or.ke

Evelyne Wemali

Department of Environmental
Education, Kenyatta
University, Kenya

wemalieverlyn@yahoo.com;

Titus Ndiwa

Department of clinical studies,
University of Nairobi, Kenya.

Ndiwatitus09@gmail.com

Olavi Luukkanen

Professor Emeritus, Viikki
Tropical Resources Institute
(VITRI), University of Helsinki.

olavi.luukkanen@helsinki.fi

Jan De Leeuw

ICRAF, Dry land scientist; PI
BMP Project

jan45leeuw@gmail.com

Josephat Nyongesa

IGAD, BMP, Project manager

j.nyongesa@cgiar.org

Grace Koech

Researcher, ICRAF

gracekoech44@gmail.com

Sammy Carsan

Scientist, ICRAF

s.carsan@cgiar.org

Yaye Aissetou

Executive director ANAFE

adrameyaye@gmail.com

Agriculture, Banadir University,
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Annex 2: Workshop Programme
BIODIVERSITY-BASED VALUE CHAINS
Theme: Building a network of researchers, educators and developers to improve
Biodiversity-based Value Chain Development in the Horn of Africa
Organizers: World Agroforestry Centre (ICRAF) in collaboration with African Network for
Agriculture, Agroforestry and Natural Resource Education (ANAFE)
Dates: October 1st –2nd 2015
Venue: ICRAF Campus, Un Avenue, Nairobi, Kenya.
Supported by EU funded Intergovernmental Authority on Development (IGAD)
Biodiversity Management Programme (BMP)
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TIME

ACTIVITY

Day 1, October 1

RESPONSIBLE

st

08.30-09.00

Registration

Mrs. Eunice Wamwangi

09.00-09.05

Setting the scene

Prof. Yaye Aissetou

09.05-09.10

Welcome remarks by Principal Investigator

Dr. Jan De Leeuw

09.10-09.15

Welcome remarks by the Regional Coordinator

Dr. Jeremias Mowo

09.15-09.25

Opening DG ICRAF

Dr. Tony Simons

09.25–09.50

Introductions

All

09.50-10.00

Group Photo

All

10.00-10.30

Coffee Break

All

10.30-10.40

Brief on IGAD BMP Project

Mr. James Acworth

10.40-10.50

Objectives and expected output of the workshop

Mr. Josephat Nyongesa

10.50-11.05

Introduction to value chains in agriculture

Dr. Jan De Leeuw

11.05-11.20

Challenges of linking value chains and biodiversity
conservation

Mr. James Acworth/ Dr.

11.20-11.40

Group work experience biodiversity value chains

Groups

11.20-12.30

Plenary discussion on experience and challenges in
biodiversity-based value chains

Prof. Aissetou Yaye

12.30-13.30

Lunch break

Mrs. Eunice Wamwangi

13.30-13.45

Gum arabic value chain

Dr. Ben Chikamai

13.45-14.00

Charcoal value chain

Dr. Miyuki Liyama

14.00-14.15

Honey based value chain

Prof. Raina Suresh Kuma

14.15-14.45

Plenary discussion

Dr. Jan de Leeuw

14.45-15.15

Tea break

Mrs. Eunice Wamwangi

15.15-15.30

Value chains related to wildlife-based ecotourism

Dr. Philip Osano

15.30-15.45

value chain

Dr. Jan De Leeuw

15.45-16.00

Carbon Credit Value Chain

Dr. Peter Minang

16.00-16.30

Plenary discussion

Mr. James Acworth

16.30-17.00

Objectives, proposed activities and outputs for the
regional network on biodiversity-based value chains
and the exchange programme

Dr. Jan De Leeuw and
Mr. James Acworth

Jan de Leeuw
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TIME

ACTIVITY

Day 2, October 2
9.00-9.15

RESPONSIBLE

nd

Recapitulation of the first day

Dr. Sammy Carsan

Parallel session 1 Write shop and excursion
9.15-9.45

Group 1 discussion on the exchange programme and
the various value chains

Facilitated by Dr. Jan de

Formation of value chain groups

Facilitated by Prof. Yaye
Aissetou

Parallel session 2 Regional network of expertise

Facilitated by Mr. James
Acworth

9.15-10.00

Group 2 discussion on regional network for
biodiversity-based value chains

Facilitated by Mr. James
Acworth

10.00-10.30

Coffee break

Mrs. Eunice Wamwangi

10.30-10.45

SNV experience in implementing biodiversity-based
value chains

Mrs. Mary Njuguna; SNV
Kenya

10.45-11.00

Role of private organizations on policy and institutions
of biodiversity-based value chains

Dr. Jan Vadenabeele;

11.00-11.15

Role of the government on policy and institutional
context of biodiversity-based value chains

Dr. Karingai Kamau;
Advisor to the Cabinet
Secretary agri business

11.15-11.45

Plenary discussion

11.45-12.30

Panel discussion on curriculum development, training
and research in BBVC

9.45-10.00

Leeuw

Better Globe Forestry

Prof. Yaye Aissetou

Panelists: Dr. Daniel Sila (JKUAT, Kenya); Dr.
Mohamed Khadar (Abdi Mohamed (University of
Banadi); Dr Hared Abdullahi Nur (Professor at Amoud
University, Borama, Somaliland and Golis University)
and Dr. Abdiqani Ahmed Farah (East Africa University
of Somalia)
12.30–13.30

Lunch

Mrs. Eunice Wamwangi
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TIME

13.30-14.15

ACTIVITY

RESPONSIBLE

Parallel session 2 Regional network of expertise

Facilitated by Mr. James
Acworth

Group discussion on setting up the BBVC network

Mr. James Acworth

Parallel session 1 Write shop and excursion
13.30-14.15

Group discussion on planning write shop and
excursion value chain groups

Dr. Jan de Leeuw

14.15–15.00

Presentations by network and value chain groups

Group leaders

15.00–15.30

Tea break

Mrs. Eunice Wamwangi

15.30-16.30

Way forward: proposed strategy and planning for
[1] the write shop and [2] the regional network of to
improve Biodiversity Value Chain development

Dr. Jan de Leeuw

16.30-16.45

Summary of what has been agreed upon

Dr. Sammy Carsan

16.45-18.00

Closure and drinks

Dr. Jeremias Mowo
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Annex 3: Programme write shop and excursion
Time

Activity

Led by

8.30-9.00

Registration

E. Wamwangi

9.00-9.10

Official opening by the Director General ICRAF

A. Simons

9.10-9.20

Welcome regional coordinator East and Southern Africa

J. Mowo

9.20-9.35

Introduction to the programme write shop and excursion

J. Nyongesa

9.35-10.00

Presentation of the outline of the report

J. de Leeuw

10.00-10.30

Coffee break and group photo

Albert Mwangi

10.30-11.30

Plenary discussion on the outline of the report

J. de Leeuw

11.30-1700

Breakout groups discussing value chain chapters

Group work

Lunch
Plenary discussion and confirmation writing teams

O. Luukkanen

VC group drafting chapters on specific value chains

Group work

9.00-9.15

Summary of day 1

J. de Leeuw

9.15-17.00

VC group drafting chapters on specific value chains

Group work

9.00-11.00

Plenary presentation and discussion progress group
work

J. de Leeuw

11.00-12.30

Discussion on need for capacity and curricula

12.30-13.30

Lunch

13.30-14.00

Departure to ICIPE

14.00-17.00

Visit ICIPE including a lecture about commercial insect
programme activities and its value chain actors; markets;
enabling environment; biodiversity conservationlivelihoods linkages; tour to the labs and a cup of tea at
the guest house

A. Yaye

Raina Suresh,
ICIPE

Departure to ICRAF
9.00-17.00

VC group drafting chapters on specific value chains

Group work

17.00

Submit draft chapter to 3 peers for internal peer review

Chapter teams

8.00

Departure by bus from ICRAF

16.00

Arrival at Rock Camp

19.00

Dinner

20.00

Briefing on the next day
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Time

Activity

Led by

6.30

Breakfast

Wildlife works;

7.30

Departure for Kasigau

8.00

Arrival, Introductions

Rob Dodson

8.30

Presentation

Mwangi Githiru

10.00

Presentation Social and biodiversity monitoring

Laurian Lenjo

11.30

Visit to Sasenyi Rock Catchment

13.00

Lunch

14.00

Meeting community representatives

16.30

Visit the Conservancy and ecotourism facility

18.30

Return to Rock Side

21.00

Summary of lessons learned and briefing next day

6.30

Breakfast at Rock Camp

7.30

Departure for Malindi

1400-18.00

Visit to Arabuko Sokoke Forest
Visit to conservation core==sites of high biodiversity
conservation
Role of biodiversity on addressing livelihoods
Collaborative biodiversity conservation, challenges and
best practices
Departure to Scorpio Villa, Malindi
Summary of lessons learned and briefing next day

Laurian Lenjo
Eric Sagwe

KFS;

Blessington
Maghanga (KFS)

A review of best practices for selected biodiversity value chains that promote pro-poor conservation in the Horn of Africa

Time

Activity

6.30

Breakfast

7.30-8.00

Departure to visit honey and butterfly value chains in
Arabuko Sokoke

0800-1400

A lecture to brief the participant on;
The project
Honey value chain development
Success story of collaborative biodiversity management,
highlighting challenges, and best practices
Demonstration of the process of value chain
development for honey and butterfly value chains; the
value chain actors; markets; enabling environment;
biodiversity conservation-livelihoods linkages

14.3-16.30

Question and answer session
Visit to Mida Creek Conservation Group
A lecture to brief the participant on;
• The project, value chain development on fish,
ecotourism and mangrove
• Demonstration of conservation sites established
and their benefits
• Participation in collaborative biodiversity
management, challenges benefits and best practice

16.30

Departure from Malindi to rock site camp

8.00-9.00

Breakfast

3.00

Departure to Nairobi
Arrival at ICRAF

Led by
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Time

Activity

9.00-10.00

Plenary discussion lessons learned during excursion

10.00-13.00

Chapter groups reviewing peer review and revising text

13.00-1700

Lunch
Plenary on declaration on need to include BBVC in
curricula

Led by

A. Yaye

Group work revising chapters
9.00-10.30

Group work on chapters

10.30

Departure for ICRAF

11.00-12.30

Presentation of the report at Lundgren hall ICRAF

12.30-1700

Departure to Oak Place

Group work

Participants

Lunch
Group work finalizing chapters and submitting depository

Group work

9.00-10.30

Plenary discussion on lessons learned and way forward

Jan De Leeuw

10.30-11.00

Coffee break

11.00-13.00

Evaluation of the write shop and excursion
Lunch
Closure of the program

World Agroforestry Centre, United Nations Avenue, Gigiri
P. O. Box 30677-00100, Nairobi, Kenya
Phone + (254) 20 722 4000, Fax + (254) 20 722 4001
Via USA phone (1-650) 833-6645
Via USA fax (1-650) 833-6646
Email: worldagroforestry@cgiar.org
Website: www.worldagroforestry.org
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