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Abstract

Background: Mango is an important tree fruit in Sierra Leone since it participates to food and nutritional security
mainly in rural areas. However, the economic potential of this tree fruit is still untapped to a large extent. This situation
is due to high loss and poor handling at post-harvest stage preventing farmers from meeting the quality standard

for different markets. The aims of this paper were to analyse the constrains and opportunities for mango value chain
development, as well as community-based copping strategies developed by chain actors to valorise the existing
opportunities for better market development and forest conservation.

Methods: Data were collected in four sites around the Outamba Kilimi National Park, Sierra Leone, through focus
group discussions with men and women groups of 25-35 mango value chain actors in each site.

Results: Results indicated that mango value chain is composed of nursery suppliers, mango producers, harvest-

ers and assemblers, processors and traders. Main constraints encountered by both men and women are lack of: (1)
polythene bags and improved mango seedlings, mineral fertilisers, herbicides, pesticide, (2) training on appropriate
mango production practices, (3) appropriate harvesting tools, (4) appropriate processing knowledge and equipment,
as well as high transportation cost. Hand weeding, use of available organic fertiliser, seeking of advices from col-
leagues farmers, equipment from other processors who own local processing equipment were some of the coping
strategies developed by various actors along mango value chains. Soil fertility, favourable climatic conditions, techni-
cal and financial support from direct or indirect actors through training on good agronomic practices, processing and
marketing techniques, availability of hired labour to perform farming and processing operations, existence of local
processing plant to serve as outlet for fresh mango were identified as main factors to be exploited to improve mango
value chains around Outamba Kilimi National Park in Sierra Leone.

Conclusions: Our results provided insight into the various factors limiting the performance of mango value chains
around Outamba Kilimi National Park in Sierra Leone. This baseline study will help in designing and implementing
appropriate strategies to promote mango value chains in the areas around the Outamba Kilimi National Park.
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Background

During the last decades, many studies pointed out that
reserves or forest resources conservation will not be
sufficient to cope with climate change effects [1, 2]. In
this respect, many studies and reports are now raising
local communities’ awareness about the importance
of tree planting in/around their cultivated land [3-5].
Among the trees, attention was given to economic
trees mainly the fruit trees due to their capacity to
provide rural communities with edible fruits with mar-
ket value. This is the case of mangoes tree (Mangifera
indica L.), one of the major fruits produced and con-
sumed in the world mainly in the tropics and subtrop-
ics [6, 7], and used as supplement to sustain food and
nutritional security. The fruit is an important source of
nutrients and energy [6, 7] because it is rich in amino
acids, carbohydrates, fatty acids, minerals, organic
acids, proteins and vitamins, mainly vitamins A and
C [8]. Unfortunately, West African countries such as
Cape Verde, Niger, Sierra Leone, Togo and Benin are
facing problems in taking advantage from this impor-
tant fruit tree due to the high post-harvest loss ranging
between 40 and 50% of the produced mango [9]. The
situation is more pronounced in Sierra Leone where
the post-harvest loss in mango was found to be the
highest (30%) with about 5% of the production meet-
ing the quality standard for export to international
markets [10]. Therefore, actions need to be taken to
encourage Sierra Leoneans farmers to grow more
mango trees so that the country fully benefit from this
important fruit crop. A first step towards these actions
is the identification and investigation of constraints
within prevailing fruit tree value chains as suggested
by Unruh [11]. Not only is the identification of the
constraints important, but the identification of cop-
ping alternatives developed by rural people as well as
opportunities and links between actors involved in the
fruit tree exploitation is also relevant to improve the
performance of the whole fruit tree chains [12]. Hence,
this paper aimed at (i) mapping the mango value
chains in Sierra Leone with emphasis on therelation-
ship between value chains actors (ii) determining the
roles and responsibilities of each value chain actors,
and (iii) identifying the constraints and the opportuni-
ties of the mango sector in order to set priorities and
highlight conditions enabling its dissemination. This
will help to increase the willingness of farmers to grow
mango tree facilitating its role as biocarbon sequestra-
tion; in addition, more income will be generated from
the mango tree exploitation. The approach used and
discussed in the present study can be adapted and used
in the other West African countries, namely Benin,
Cape Verde, Niger and Togo.
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Background on mango value chains in Sierra Leone
Mango tree was first reported in West Africa in 1824
[13] but could be introduced long before 1824. Since
its introduction in West Africa, mango tree spreads
over the coastal regions. No data are available in the lit-
erature about the period of introduction of mango in
Sierra Leone, but we may assume that it was introduced
at nearly the same time than in the other West African
costal countries. Most of Sierra Leonean mango planta-
tions are wild, justifying the oldness of its introduction
and first grown in the country. Mango is being consid-
ered as an important tree for job creation and poverty
alleviation in Sierra Leone. Since 2011, more than 2000
farmers steadily supply mango fruits to processing fac-
tory enabling them to earn substantial income and so
far about 5000 jobs have been created in the sector [14].
The interest in mango sector is translated over the last
decade (2003-2013) into an increase in the harvested
area and vyield, resulting in the increase in the produc-
tion. The annual average production, harvested area and
yield were, respectively, about 16,839 t, 5635 ha and 3 t/
ha (Fig. 1). These average values include also mango-
steens. The yield is still low as compared to average yield
in Africa, which averages 7.8 t/ha [15]. This is due to the
cultivated varieties and the agronomic practices applied
by famers [10].

The major mango growing areas in Sierra Leone are
located in the Northern Province including Kabala,
Port Loko, Kambia, Makeni, Magburaka and Moyamba
regions. The average annual rainfall ranges from 2097 to
3095 mm; such relatively high rainfall may favour fun-
gal and bacterial attack in late maturing varieties [16].
In each region, two overlapping harvesting seasons were
distinguished with a slight difference across regions. In
general, the first harvesting season starts in April and
ends in August; the second season spreads from August
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Fig. 1 Trend of mango production, harvested area under mango and

mango yield from 2003 to 2013 Source: FAO Statistics Division 2015
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to September [10]. Conversely to the other major mango
growing regions in Sierra Leone, in Kabala region, the
yield of mango trees is high due to the high soil fertility
[10]. This may be a potential area to promote the estab-
lishment of new mango orchards in order to benefit from
its comparative advantage over the other regions.

Methods

Study area

The present study was conducted in the framework of the
BIODEV (Building Biocarbon and Rural Development
in West Africa) project. The aim of BIODEV project is
to generate critical information that can fill the global
knowledge gaps on how to better link climate change
mitigation and adaptation thrusts and how to make these
actions work effectively to enhance the livelihoods of
rural communities with special emphasis on identifying
and supporting high market potential tree species. Four
sites were selected around the Outamba Kilimi National
Park (OKNP): Samaya, Fintonia, Sanya and Kabba Ferry
(Fig. 2). The sites selection was made in the framework
of BIODEV taking into account human, agroecologi-
cal, landscape characteristics; more specifically, in Sierra
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Leone, the sites selection was guided by the existence of
forest reserve, and pressure on their conservation consid-
ering the population density as well as access to market
for non-timber forest products (NTFP). On this respect,
Sanya community similarly to Samaya is hosting the
Kilimi forest reserve, a forest moderately degraded, with
relatively high population density as well as good access
to market (Sanya and Thambie periodic markets host on
Saturday and Thursday), respectively. Fintonia is selected
based on the fact that it has relatively dense forest cover,
but poor access to market and moderately populated.
Kabba Ferry on the other hand has a highly degraded
forest and relatively good access to market because very
close to Kamakwie city centre with easy access to Sanya
and Thambie periodic markets host on Saturday and
Thursday, respectively. Kabba Ferry on the other hand is
highly degraded and community in that site has a rela-
tively good access to market (close to Kamakwie city
centre).

The OKNP was selected based on its agroecologi-
cal conditions characterised by a mosaic of grass land,
closed wood land, gallery forest farms and home gardens.
The climate is tropical humid with two distinct seasons,
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Fig. 2 Location of the sites of the mango value chains study in the Outamba Kilimi National Park (OKNP) area in Sierra Leone, West Africa
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namely the wet season from May to October and the dry
season from November to April, each lasting about six
months.

Value chain selection

Focus group discussions were held with four groups
of 15 participants each. These categories include adult
men, adult women, young men (active male member
aged <25 years) and young women (active female mem-
ber aged <25 years). Each group lists the species that they
considered important and all the products provided by
each species based on the abundance and usefulness of
the species. Each group discussed and reached a general
consensus on five priority tree functions. Scores were
assigned to each species for each function by each gender
ranging from 0 to 3 where 0 = not useful and 3 = very
useful. The importance of each species is estimated by
calculating the sum of the five tree function scores. The
species importance values were then used to select prior-
ity species. The four groups met together to present their
priority species, discuss the priorities and reach a consen-
sus about the priority species in each of the four commu-
nities. The top 10 priority species with high potentials in
Bombali district which included Samaya, Fintonia, Kabba
Ferry and Sanya Communities are presented in Addi-
tional file 1: Table 1. Mango was ranked first tree spe-
cies presenting several potentials including: human food,
animal food, human medicine, income source, shade for
human and animal, soil conservation and energy source.

Sampling of respondents

In each site, a focus group discussion (FGD) was held
with about 25 mango value chains actors including nurs-
ery producers, producers, harvesters and assemblers,
processors and traders (wholesalers and retailers). Cri-
teria to select the mango value chain’s actors were their
experience in performing mango-related activities and
their knowledge in the mango sector mainly with regard
to constraints and opportunities.

For a representative mango value chain mapping, there
is need to have all value chain actors directly or indi-
rectly involved at each community level. The number of
FGD participants including local and improved nursery
farmers, local and improved mango producers, harvest-
ers and assemblers, processors, and traders wholesalers
and retailers, transporters, consumers, chains enablers
(NGOs) and local authority representative is presented in
Table 1.

Data collection tools

Data were collected in the selected sites in July 2014 with
the use of a guide containing open questions for focus
group interviews. The themes discussed were: (1) direct
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and indirect actors in the mango chains and their respec-
tive roles; (2) relationship between actors in the mango
value chain; (3) constraints and coping strategies as well
as opportunities associated with mango trees and mango
fruits, processing and trading. During the value chain
mapping exercise, the relations between actors were
depicted using the following materials: brown paper, van
cards and voice recorder. With the authorisation of the
FGD participants, the voice recorder was used to make
sure that key information from the discussion is not lost.
The recorded information is later on re-listened to insure
concordance between the notes, the transcripts and the
reported data. Following the value chain mapping exer-
cise, each value chain actor’s group was requested to list
and rank the major constraints face in their chain seg-
ment, the coping strategies developed (if any) to tem-
porally or definitively overcome these constraints. They
were also requested to list and rank the existing oppor-
tunities for a successful development of the mango value
chain. Constraints and opportunities were ranked from 1
(major) to 4 (minor).

Considering the education and literacy levels of value
chains actors in the different sites, for them to be very
explicit in the proportion of men and women, ranking, or
products flow became unobvious. The stone distribution
approach as used by Sheil et al. [17] helped the actors to
easily and more accurately provide proportion that are
more close to the actual figures.

Data analysis

Raw data were recorded in Microsoft Excel, and descrip-
tive statistics were calculated and used to describe the
chains. SPSS version 19 was used to compute the descrip-
tive statistics parameters. Using information from photo-
graphs, van cards and papers, the value chain map was
realised and later presented to the community during a
feedback meeting for validation.

Results

Mango value chains in Sierra Leone

Figure 3 depicts the mango value chains in the study sites.
Two types of actors were distinguished in the mango
value chain: direct and indirect actors. Direct actors are
those directly involved in mango production and com-
mercialisation and for whom mango plays a significant
role in their income generating strategies. These included
the nursery producers, fresh mango producers, harvest-
ers and assemblers, processors and the traders.

Nursery supply

Most mango producers directly sow seeds or collected
seedlings under local mango trees and transplant them
during the rainy season. Few nurseries operate in the
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Table 1 Category of participants in the focus group discussion per study area

Study area Number of focus group discussions (FGD)

Number of participants Category of participants (women)

Samaya 1

Fintonia 1

Sanya 1

Kabba Ferry 1

All communities 4

3 Nursery producers (0)

7 Producers (2)

5 Harvesters and assemblers (4)
7 Traders (6)

2 Consumers (1)

2 NGO (1)

1 Transporters (0)

1 Local authority (0)

Subtotal (14)

Nursery producers (0)

N
oo

Producers (1)

Harvesters and assemblers (3)
Traders (6)

Consumers (1)

NGO (1)

Transporters (0)

— O N N O U1 O W

Local authority (0)
Subtotal (12)
Nursery producers (0)

N
wul

Producers (2)

Harvesters and assemblers (5)
Traders (8)

Consumers (1)

NGO (1)

Transporters (2)

w NN N 0O U,

Local authority (0)

Subtotal (19)

Nursery producers (0)
Producers (3)

Harvesters and assemblers (4)
Traders (7)

Consumers (1)

NGO (1)

Transporters (0)

w
w

— = N NN W

Local authority (0)
Subtotal (16)
Grand total (61)

- N
o o

Number in brackets indicates the number of women within the category of participant

country. The nurseries sow the seeds in polythene bags
filled with compost. Water is supplied when it is required
until purchase and transplantation [18].

Nursery producers are people/structure providing
mango fruits producers with planting material. Respond-
ents affirmed that nursery producers only exist in Sanya
and Fintonia. No nursery producers were specified by the
respondents in the other study areas. Two types of plant-
ing material were present in the study areas: the local
(non-grafted planting material) representing 80% of the

available planting material and the improved planting
material (grafted planting material) representing 20% of
the available planting material. Local planting materials
are freely available in the studied sites, on production
site. Respondents in Sanya, Fintonia and Samaya affirmed
to primarily obtain the improved planting material from
the Sustainable and Thriving Environments for West
African Regional Development (STEWARD) program
and the World Agroforestry Centre (ICRAF) through the
BIODEV project. More than 90% of existing improved
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Thriving Environments for West African Regional Development; AR/ African Felix Juice; LLB Local Loan Box; NASCA National Commission for Social

planting materials were provided by the STEWARDS.
Sanya’s producers obtained additional planting material
from neighbouring towns such as Guinea and Bo (about
5%). Samaya’s producers sourced additional planting
material estimated to 10% from markets in neighbouring
towns mainly Guinea and its vicinity. This is also the case
of Fintonia’s producers who sourced additional planting
material (estimated to 5%) from markets in Guinea and
its vicinity. Producers in Kabba Ferry affirmed to obtain
about 20% of improved planting materials from neigh-
bouring communities.

Mango production
In Sierra Leone, mango is grown by both men and
women for different purposes including human food,

animal food, human medicine, selling for extra income,
shade, soil conservation energy source (see Additional
file 1: Table 1). The percentage of men growing mango
varied between 60 and 80% across the surveyed areas and
that of women varied between 20 and 40% with the high-
est percentage of women identified in Sanya (Fig. 4a).
Reasons stated by respondents on the low percentage
of women as fresh mango producers were: the lack of
knowledge on mango agronomic practices, mango pro-
duction as a labour-intensive activity and the tradition
stating that women’s role is to take care of the children
and the household. The mango plantations were man-
aged in an environmentally friendly way, and nearly no
inputs, fertilisers and pesticides are used. The production
can be considered as organic, and as such Sierra Leonean
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mango may gain more value on the markets [14]. No irri-
gation system applied to mango trees was reported in the
literature.

Several mango varieties are grown in Sierra Leone:
Common mango, Laberu, Big Sheri, Shiptone, Kent, Keit,
Njala 5 and Cepton [10, 14]. Njala 5 and Cepton are the
most preferred mango varieties by consumers and take
at most 5 years to start producing [14]. The most com-
monly grown varieties are Common mango, Laberu, Big
Sheri and Shiptone [10]. Producers grow both local and
improved mango varieties for local markets as well as for
household and farm use. Improved or grafted mango cul-
tivars included among others the Kent and Keit mango,
Njala 5 and Cepton. The planting material of the last two
varieties is not always accessible to farmers.

Although the percentage of producers growing local
varieties is far higher than that of producers growing
the improved varieties (Fig. 4b), producers affirmed that
their demand for improved mango planting material is
high but could not be met by nursery producers. They
preferred the improved varieties over the local varie-
ties because the former start producing fruits earlier
(3-5 years) than the local ones (4—10 years). Other rea-
sons mentioned by producers are that the improved vari-
eties have on average bigger fruits than the local varieties
and customers/consumers offer better prices for bigger
mangoes.

Harvesting and handling

In Sierra Leone, the harvest period generally spreads
from April to September [10]. However, the produc-
tion reached its peak between April and July [14, 19].

Traditionally, fruits were harvested by shaking the
branches to provoke fruits drop. The dropped fruits were
then collected. Such technique damaged fruits. With the
out-grower scheme promoted by world Hope Interna-
tional, farmers were provided with skills on harvesting
technique. Thus, fruits to be sold to the processing fac-
tory, Africa Felix Juice (AFJ), were harvested at specific
degree of maturity, neither too green nor too ripe. The
harvest was done by gently shaking branches and by
using bed rice or tarpaulin in order to avoid fruits getting
damaged. The fruits were then sorted and graded [14].

Around OKNP forest, both men and women gener-
ally harvest physiologically mature fruits from the tree
(Fig. 5a) with no specific tool. Men harvesters often climb
the mango tree, shake or pick either by hand or use short
pole to pick the mature fruits. Fishing nets, empty rice
bags or tarpaulin is spread below the tree to minimise
physical damage on the fruit when falling.

Women harvesters often used only long pole to harvest
the mature fruits. After harvesting, fruits are collected in
heaps by assemblers located in the different sites and sold
to the traders in bulk. Most assemblers are men as indi-
cated in Fig. 5b, and they have their own traders to whom
they supply the fruits.

Processing

In Sierra Leone, fresh mango is processed either into
dried mango and/or juice (Fig. 3). Mango processing into
dry mango is done mainly at household level and pref-
erably using local varieties compared to the improved
ones. The reasons why improved mango varieties are not
preferred were as follows: first, they are too fleshy and
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waterish, making it difficult to be processed into dried
mango; second, the big size of improved mango varie-
ties making them too bulky to transport; and third, the
quantities of improved mango varieties available are
small. Traditional processing methods are used and are
characterised by the following steps: peeling, slicing into
pieces, boiling and drying of the boiled product. Mango
processing into juice and concentrate is done by AFJ. Par-
ticipants in the focus group discussions were not aware
of any association of mango processors in the study area.

Mango trade

Mango for domestic and international markets
Traditionally, Sierra Leone is not a mango exporter coun-
try and its mango value chains were one of the weakest
in West Africa [10]. Most of the production was destined
to home consumption, a few was sold and the remain-
ing was lost [14]. However, recent progress towards the
development of new mango value chains has been made.
Two mango distribution channels can then be distin-
guished. The first channel consists of the local network
where mango producers harvest and sell their products
directly to consumers or to collectors who in their turn
supply traders before reaching consumers. The setting
up of AFJ factory in Newton, in the vicinity of Freetown,
spawned a second channel involving processing and
export. In fact, through an out-grower scheme, mango
producers in areas such as Tonkolili, Bombali and Ken-
ema were organised into cooperatives. The cooperatives
sell their production to AF] factory, Fairtrade certified.
Africa Felix Juice Factory processes mango fruits into
juice and concentrate, packs and exports its products to

UK, Germany, the Netherlands and the USA [14]. This
latter channel offers more lucrative price for farmers
since they can earn more than three times money than at
the local channel. Each year within 2—3 months, AF] fac-
tory buys mango for about 2 million pounds from farm-
ers. Promoting mango processing and export is a great
opportunity for producers to increase their income. It
is worth noting that AF] was the only mango juice and
concentrate exporter from Sierra, and there was no fresh
mango exporter.

Mango trade around OKNP forest

In the studied sites, both men and women were involved
in mango trading, except in Sanya where all traders were
women (Fig. 6a). Traders sold fresh mango as well as juice
and dried mango in the local markets and within the dif-
ferent sites. Among the study sites, only Sanya has a peri-
odical local market taking place once a week. The other
sites sold their mango-based product either in Sanya
market or in the markets taking place in neighbouring
towns such as Tambe (4, 29 and 36.8 km from Samaya,
Fintonia and Kabba Ferry, respectively), Kamakwie (20,
23 and 11.2 km from Samaya, Fintonia and Kabba Ferry,
respectively) and Makeni (113, 111 and 99.2 km from
Samaya, Fintonia and Kabba Ferry, respectively). Local
varieties are mostly sold in these markets, except in Sanya
where both local and improved varieties are equally pre-
sent (Fig. 6b). The percentage of fresh mango losses var-
ied from 40 to 70% for local varieties and 20-90% for
improved varieties with the highest losses encountered in
Sanya. Preferred mangoes for local markets are those that
are fresh, firm and free of skin damage.
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Value chain support services

Indirect actors are agencies providing support such
as financial assistance or capacity building support to
direct actors in the mango sector. These included ICRAF
through the BIODEV project, STEWARD program, the
National Commission for Social Action (NASCA), the
trans-boundary Landscape Management to Improve
Livelihoods and biodiversity conservation project
(LAMIL), African Felix Juice (AFJ), Local Loan Box
(LLB) and transporters (Fig. 3). STEWARD and LAMIL
provided planting material free of charge to farmers,
but these planting materials were not enough to meet
the actor’s demand. After these projects ended, ICRAF
through BIODEV project is using different approaches
by providing improved planting material to nursery pro-
ducers to set up mother blocks from where scions will be
harvested to graft young mango plants being raised in
the nurseries and establishing community-based nurs-
ery enterprises to produce and market key tree species
and varieties that are preferred and highly demanded in
the different sites and beyond. STEWARD and LAMIL
have also been training fresh mango producers on graft-
ing. AF]J trains producers on agronomic practices meet-
ing required quality of fresh mango for juice processing.
AF]J also trains harvesters on best harvesting practices.
The Local Loan Box (LLB) provided loan and training to
mango processors with an interest rate of 50%. The LLB
is a community-saving method in Sanya site established
by the “Local Agriculture Group” Even though the inter-
est rate was recognised to be very high by the actors, this
remains the only source of loan for farmers in crucial

need of cash in scarce periods. The LLB group also buys
other food products like rice and groundnut during har-
vesting period when prices are low and sell when price
increases. NASCA helps with the maintenance of the
roads to facilitate the transport of goods and agricultural
products since participants affirmed that the road condi-
tions are bad and consequently the transportation cost is
high.

Constraints and opportunities for mango value chain
development

The constraints encountered by actors in the chain,
strategies adopted and opportunities for mango value
chain improvement are presented in Additional file 2:
Tables 2—6. Major constraints encountered by nursery
producers in Samaya, Fintonia and Kabba Ferry were the
lack of input, especially polythene bags and improved
mango planting material. Water shortage during dry
season and lack of appropriate tools were, respectively,
reported as the major constraint for nursery production
in Sanya. Lack of technical knowledge on nursery pro-
duction though less important than other constraints
was reported in Fintonia and Kabba Ferry. Facing these
challenges, nursery producers developed adaptive strate-
gies such as nursing of planting material done on ridges
and sometimes use of drinking water packing plastics;
use of local varieties; fetching water where available to
water the plants; seeking advices from colleagues farm-
ers. Availability of nursery producers in the community;
high intervention by STEWARD, ICRAF and LAMIL
through sensitisation were some of the opportunities to
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overcome the aforementioned challenges and promote
nursery production.

In all sites, constraints faced by mango producers
included the lack of mineral fertilisers, herbicides, pesti-
cides to control the weeds and pests, and the high occur-
rence of wild fire. Difficulty to have access to herbicides
and mineral fertilisers, water shortage during the dry
season and limited access to improved agronomic prac-
tices in mango production were, respectively, ranked as
main constraint for mango production in Samaya, Finto-
nia, Sanya, Kabba Ferry. Hand weeding, use of available
organic fertiliser, fetching water from another place far
from the plantation site were strategies applied by farm-
ers to cope with the encountered constraints. Availability
of organic fertilisers, availability of hired labour and sup-
port from ICRAF, STEWARD and AF]J through training
on good agronomic practices were identified as opportu-
nities for improving mango production in the target sites.

The harvesters and collectors, in all the studied sites,
had limited knowledge on improved harvesting tech-
niques and reported use of rudimentary methods to
harvest mango fruits that cause injury to the mango
fruit skin. In Samaya, Sanya and Kabba Ferry, the high
height of local mango trees constrained fruits harvest at
physiological maturity and favour loss. Intervention of
ICRAF STEWARD, LAMIL and AFJ to train harvesters
on improved harvest techniques and promote the cul-
tivation of improved and dwarf varieties was viewed as
potential options to overcome the challenges.

In all the surveyed sites, processors lacked appropriate
knowledge and processing equipment and were left with
no option other than using, local rudimentary processing
materials like knives—to peel and slice the fruits, pots/
basins—to wash and fishing nets on which the sliced
fruits were dried. In Kabba Ferry and Fintonia, the local
rudimentary processing materials were not even always
available for some processors who were compelled to
borrow them from other processors. The rudimentary
processing technique was perceived as labour intensive
and favouring injury of operators. High proportion of
infested mango by pest and disease was also identified
as constraint in Kabba Ferry. The increase demand of
mango-derived products on international markets may
be an opportunity to be seized by processors.

Traders in Fintonia and Kabba Ferry were primarily
limited in their activities by a lack of market structure in
their community, while high transportation cost was the
major constraint for traders in Samaya. Lack of adequate
storage facilities, poor market structure, bad road net-
work as roads are seasonal, weak (or even non-existent)
communication facilities and thus making timely com-
munication with buyers were part of the reported chal-
lenges in Fintonia, Kabba Ferry and Samaya. Facing these
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constraints, traders were obliged to quickly sell their
products. Willingness of producers to increase mango
production coupled with availability of the improved
mango varieties to target sub-regional and international
markets is potential to be exploited.

Discussion

The aim of this research was to analyse the mango value
chains around the OKNP in Sierra Leone and find con-
strains and opportunities for mango value chains devel-
opment. Results indicated the existence of five main
actors in the chain: nursery producers, fresh mango pro-
ducers, harvesters, processors and traders with strong
participation of women at all levels in the value chain
(Figs. 3, 4, 5, 6). Findings showed that mango value chain
in the study site was poorly developed, with the fruit and
fruit-based products sold in local markets (Fig. 3); fruits
are also sold to the juice factory AF] which are processed
and exported to European Union. Such results are in
agreement with those obtained by ECOWAS-TEN [10],
who characterised the mango value chain in Sierra Leone
as “weak”. This is due to many constraints hampering the
effectiveness of the chain.

Nursery producers

When considering the nursery producers, the fact that
they lack inputs (polythene bags and improved mango
seedlings for instance) to produce high-quality planting
material could be viewed as a constraint to the effective-
ness of the chain, since Jama et al. [20], Lilleso et al. [21],
Takoutsing et al. [22] and Degrande et al. [3] stated that
nursery producers should provide producers with high-
quality planting material to get them enthusiast to pro-
duce fruit trees allowing larger uptake of tree cultivation.
The fact that input suppliers lack improved planting mate-
rial could be the reason why they could not meet the high
demand of fresh mango producers in improved mango
varieties. The planting materials provided by STEWARD
and LAMIL were very limited compared to the huge
demand of actor’s in the chains. It has been founded that
Njala 5 and Cepton are improved and preferred mango
varieties by producers, but the planting material for these
varieties was not always accessible to producers. This
would limit their capacity to take advantage of these rela-
tively short-cycle varieties. Such situation should guide
community nursery enterprise development towards a
demand-driven seedling multiplication to respond to the
demand of these planting materials. During the focus
group discussion, farmers and consumers have expressed
the willingness to pray a premium for the preferred varie-
ties seedling and mango. There is a need to investigate fur-
ther on the number of farmers who are willing and capable
to pay for improved preferred seeds and seedlings.
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Fresh mango production and harvesting

To produce fresh mango, producers need appropriate
inputs such as fertilisers, herbicides and pesticides and
be trained on appropriate mango agronomic practices
to ensure yielding high-quality mango fruits. According
to Cetinkaya [23], training of actors in the chain is a key
factor in obtaining an effective supply chain. Harvesting
methods are important to ensure fruit quality [24, 25]. In
our studied sites, harvesters used poles to pick the fruit.
Such harvesting method has been argued by Abu-Bakr
and Hafiza [24] to induce fruit skin damage, increasing
the risk of fruit decay and pest infestation.

Mango processing

The fact that local mango processors preferred fruits
from the local mango cultivars over those from improved
mango cultivars and that producer’s demand for
improved mango varieties pointed out the problem of
communication gap between actors in the chain. Proces-
sors would tend to always ask for the local mango vari-
eties, while producers would tend to shift from local to
improved mango varieties production, rendering vul-
nerable the local mango processing activities, which are
already suffering from the lack of appropriate knowledge
and processing equipment. Such mismatch in preference
also pointed out the need for breeders to always consider
the preference of the actors in the chain and to develop
cultivars or improved the existing ones to match the
preference level of both the producers and processors.
Also, the establishment of a platform which will com-
prise actor’s involve in mango value chains would help to
exchange on bottlenecks in the chains and improve their
access to input and output markets.

Traders

Poor road network and the high transportation cost were
the main constraints faced by the traders; this was also
found by ECOWAS-TEN [10] and also stated by Arnold
and Dewees [26] who suggested that interventions aim-
ing at reducing constraints faced by fruit tree-based
product traders are more important that incentives to
plant trees on farm.

That notwithstanding, opportunities exist for the
improvement of the whole mango supply chain in Sierra
Leone. First, there is enough fertile land available for
mango production coupled with abundant rainfall.
This means that, if mango agronomic practices can be
improved with strong support from service providers
in the chains and the constraints at the level of suppli-
ers tackled, there are high chances that producers will
increase mango production, and consequently, there
would be an increase in mango trees. In addition to their
role in carbon sequestration, trees improve ground cover,
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organic matter in the soil, reduce the impact of falling
rain [4] and enhance land value [27]. Second, there is a
high demand for high-quality mango fruit/products by
AF]J. If mango producers can bring themselves together
as a producer’s organisation, this will help them meet
the demand of the AF] company, which offers good pur-
chasing price. Some producers can also target the inter-
national markets where demand for improved varieties
is high. So, if the volume and quality of the fresh mango
from Sierra Leone can be improved by multiplying train-
ings to actors in the chains, it would benefit all actors
in the value chain. Third, the mango supply chain in
Sierra Leone is getting technical/financial support from
large numbers of indirect actors at different levels. If the
actions of these indirect actors were more coordinated
and communication between these actors improved, so
that they do not repeat the same training to the same
actors, but focus on filling the information gaps by pro-
viding useful trainings, the whole chain would benefit.
The mismatch in cultivar preference between the proces-
sors and producers points out the need of an informa-
tion sharing platform; where actors can exchange and
discuss their challenges and coping strategies. The high
interest rate of 50% provided by the LLB can be viewed
as high, and although an opportunity, this can turn into
constraint when processors will face difficulties in paying
their loans back.

Conclusions

Mango is an important crop for communities living
around the Outamba Kilimi National Park. Mango value
chain in the studied sites is composed of five direct
actors: nursery producers, fresh mango producers, har-
vesters and assemblers, processors and traders. The chain
is poorly developed and main constraints faced by actors
in the chain included the lack of inputs (polythene bags
and improved mango seedlings, mineral fertilisers, her-
bicides, pesticide, etc.), the lack of training on appropri-
ate mango production practices, the lack of appropriate
harvesting tools, appropriate processing knowledge and
equipment, the poor road network and the high trans-
portation cost and the mismatch between actor’s pref-
erence in type of mango varieties (improved and local)
pointing out the need to have a platform where actor’s
groups can exchange and share opportunities in the
input and output markets. Opportunities for the chain
are that there is fertile land available, abundant rainfall,
high demand for high-quality mango fruits/products at
the international level, and the intervention of the indi-
rect actors in the chains. Tackling the constraints and
optimising the opportunities would help to improve the
mango value chains in the studied sites and consequently
will encourage producers to plant more mango trees.
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Additional files

Additional file 1: Title. List of top 10 priority tree species and functional
uses in Bombali district (including Samaya, Fintonia, Kabba Ferry and
Sanya Communities) in Sierra Leone. Description: The file contains the
list of top 10 priority tree species and functional uses in Bombali district
(including Samaya, Fintonia, Kabba Ferry and Sanya Communities) in
Sierra Leone.

Additional file 2: Title. Constraints, coping strategies and opportunities
for mango value chains actors in Bombali district in Sierra Leone. Descrip-
tion: The file contains the constraints, coping strategies and opportunities

for mango nursery supply, producers, harvesters, processors and traders.
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