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FISH4ACP is an initiative of the Organisation of African, Caribbean and Pacific States (OACPS)
to support sustainable fisheries and aquaculture development. This five-year value chain (VC)
development programme (2020 to 2025) is implemented by the Food and Agriculture Organization
of the United Nations (FAO) with funding from the European Union and the German Federal
Ministry for Economic Cooperation and Development (BMZ).

The Lake Tanganyika sprat and sardine VC in Zambia is one of 12 VCs competitively selected
from over 70 proposals worldwide for support from the FISH4ACP programme (Ministry of Fisheries
and Livestock of Zambia, 2019). The proposal was submitted by the Ministry of Fisheries and
Livestock with the view to enhance the productivity of the small pelagic fisheries in Zambia, as they
make up 30 percent (Ministry of Fisheries and Livestock of Zambia, 2019) of the captures fisheries
sector, which contribute about 3.2 percent to the country’'s annual GDP (Ministry of Agriculture
and Ministry of Fisheries and Livestock, 2016). The scope of this VC project is the fishery for Lake
Tanganyika sardine (Limnothrissa miodon) and the Lake Tanganyika sprat (Stolothrissa tanganicae)

Lake Tanganyika sprat
(Stolothrissa Tanggmicae)

Lake Tanganyika sardine
%a miodon)




based in Lake Tanganyika, north of Zambia, in the Mpulungu and Nsama districts. Both species are
known locally as kapenta and are caught and sold together.

The FISH4ACP methodology used to carry out this study is an approach based on FAO's
Sustainable Food Value Chain (FAO, 2014) and Agrinatura’s Value Chain Analysis for Development
(VCA4D) methodologies. The methodology has four main components: the functional analysis, the
sustainability assessment, development of the upgrading strategy, and implementation planning.
As part of the methodology, the FISH4ACP team in collaboration with WorldFish Zambia carried out
the primary and secondary data collection from July to October 2022. A total of 108 key informant
and actor interviews, 409 survey interviews and 8 focus group discussions were conducted. The
approach was highly participatory, involving VC stakeholders from the public and private sector
from the outset to promote national ownership of all four components, thereby increasing the
likelihood of success of the project interventions.



2. Functional analysis

A functional analysis was completed that maps and documents the components of the VC and
provides insight into how the VC functions. The functional analysis enabled the preparation of the
VC map below, which is supported by the following narrative that sets out the catching, processing
and trade sectors.

Lake Tanganyika covers an area of 32 600 km? and is the world's longest lake and second largest by
volume (Petit and Shipton, 2012) unregulated and unreported (IUU. The lake has territorial waters
within the Democratic Republic of Congo (DRC), Burundi, Zambia and Tanzania (LTA, 2020). Lake
Tanganyika’s fishery production is likely inland Africa’s second largest after that of Lake Victoria,
but reliable catch statistics have been lacking since 1995 (Kolding et al., 2019). The kapenta in the
south of Lake Tanganyika has two seasons: high and low. The high fishing season is when most fish
are caught, especially Limnothrissa miodon, and runs from May to November (Phiri and Shirakihara,
1999) Stolothrissa tanganicae and Limnothrissa miodon, and one predatory centropomid fish,
Lares stappersi in the southern end Zambian waters. During the low season, from December
to May, catches are lower but contain larger quantities of Stolothrissa tanganyicae. Kapenta is
exclusively fished by artisanal fishers. Operations can be characterised by one large mother boat
servicing 4 small boats that operate ring nets or mutobi nets as fishing gear.

Figure 1. A fisher preparing to dry the ring nets after a fishing trip
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Noting the limited extent of data collection, a total landing volume in the region of 17 000 tonnes
was extrapolated. Of this total, about 2 percent is estimated to be consumed directly by fishers,
and 5 percent lost through post-harvest losses. Of the remaining volume available, it is estimated
that about 95 percent of kapenta landed on the Zambian shores of Lake Tanganyika is dried, about
5 percent is frozen and a negligible percentage is consumed and/or traded fresh.

Drying is an activity predominantly carried out by female processors. In the high season, processors
dry an average of 58 kg per day and in the low season 12 kg per day. Using their own capital,
processors buy pamasos (small bowls) containing 20 or 40 litres of fresh kapenta from fishers. The
fresh kapenta are then dried on the ground, on top of mosquito nets or old ring nets. Sun-drying




takes one to two days, during which the processors turn over the kapenta by hand to facilitate the
drying process.

Once dried, the kapenta are measured out using 20-litre containers and sold to wholesalers.
Ngwenya market in Mpulungu is the hub of kapenta trading and retail on Lake Tanganyika.
Through wholesalers, about 60 percent of dried kapenta is exported to neighbouring the
Democratic Republic of the Congo and bout 40 percent is sold to retailers around the lake. Dried
kapenta, packaged in 90-kg bags, is mainly transported by bus and hired trucks to Lusaka through
Kasama, to cities on the Copperbelt (Kitwe, Ndola and Chilambombwe) and the Kasumbalesa
border point with the Democratic Republic of the Congo.

Figure 2. Processed kapenta stored in a 20-litre container after processing
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The domestic market for kapenta is concentrated in major urban areas in the Copperbelt districts
and in Lusaka. Of the dried kapenta destined for national markets and sold by retailers, around 70
percent is sold to consumers in Lusaka and the Copperbelt and about 30 percent to consumers
around Lake Tanganyika, on the Zambian districts of Mpulungu and Nsama.

Itis estimated that 5 percent of the kapenta commercialised by fishers is frozen in the cold storages
by the shores of Lake Tanganyika. The cold storages in Nsama district buy the kapenta from the
fishers, freeze it and store it to then transport and sell it in Kasama, Lusaka and Copperbelt towns.
Cold storages in Mpulungu district have stopped purchasing fresh kapenta due to the low volumes
being received. Instead, they offer their freezing services for a fee. Around 90 percent of frozen
kapenta is packed in 20kg sacks and transported by bus to Kasama, Lusaka and Copperbelt towns.
The remaining ten percent is sold around the lake.

There is no official data on the dried kapenta imported from the Democratic Republic of the
Congo and the United Republic of Tanzania that enters through its disctricts by lake Tanganyika.
Key informants estiamted that there are around 60 Tanzanian and Congolese exporters that
travel to Nsama and Mpulungu districts and import a total load of around 120 tonnes of dried
kapemta each month (high season). Imported dried kapenta is transported in bags between 120
kg and 150 kg. Studies show that a significant amount of the fish imported into Zambia is
informally exported to Democratic Republic of the Congo through the Kasumbalesa border point
(Mussa et al., 2017).



Two main leverage points (or points of maximum impact) have been identified: the artisanal fish-
ers and the artisanal processors:

« Artisanal fishers are the largest type of actor in terms of number (estimated at 14 000). Except
for the captain, most fishing crews earn below the national minimum wage? and are the entry
point for interventions to improve the sustainability of the resource.

According to the VCA, there are 2 200 artisanal processors in the VC and an estimated 87
percent are women. Processors earn a yearly income below the national poverty line. Female
processors are the most vulnerable group in the VC.

Figure 3. Kapenta value chain map
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2 Basic wage ranges between ZMW 1 050 and ZMW 2 167 per month according to https://wageindicator.org/salary/minimum-wage/
zambia . Assuming 21 working days per month.



3.

ustainability and resilience
assessment

Economic assessment

Calculations in this section are based on the data collected by FISH4ACP in 2022. In 2021, the Regional
charter of the member states of the Lake Tanganyika Authority providing for measures for the
sustainable management of fisheries in Lake Tanganyika and its basin was signed by the member
states of the Lake Tanganyika Authority (Lake Tanganyika Authority, 2021). Article 14 of this charter
states that each year a closed fishing season will be observed by all riparian countries from 15 May
until 15 August (high season for kapenta fishing in Zambia). The objective of this closure as stated in the
charter is “the reconstitution of the fish stock. The closed fishing season will be first implemented in 2023.
Given this annual closure coincides with the high season for kapenta fishing, it is likely to impact the VC
economic results negatively due to reduced landings.

The economic assessment focuses on the actor-level and value chain-level contributions to
economic growth.

For the purpose of the sustainability assessment and in line with the FISH4ACP VCA methodology
and VC map, five standard types of businesses (operations) were identified in the kapenta VC:
fishing operations, processors, cold rooms, wholesalers and retailers. Most processors and
retailers are individual owner-operators, while wholesalers and cold rooms employ individuals to
assist on an as needed basis. Fishing operations are typically run by a director who is the owner
of one or more boats and of the necessary ancillary equipment. Directors informally hire a crew
of around 14 to 22 male workers per vessel to fish: a captain (1), a salesman (1), net pullers (12)
and light operators (8). Crew (except for the captain) earn below the national minimum wage?>.
Processors earn a yearly income below the national poverty line of ZMW 214 per month or ZMW 2
568 per year (USD 160 per year) (The World Bank, 2020).

There are a low number of full-time remunerative jobs in the kapenta VC. Most of the actors
receive incomes from buka buka (Lates angustifrons) fishing and trading, and from other activities
such as farming. All business types have positive profits (net income), though the net profits of all
VC actors decreased compared with preceding years, which anecdotally was attributed by some
interviewees to a reduced catch per unit effort (CPUE). Processing and wholesaling are the least
profitable operations in the VC, with a return on sales of 2 percent and 3 percent, respectively.

The fishing operations and retailers generate around two-thirds of the direct value added of
the VC. This reflects the underdeveloped processing segment of the VC, characterized by mostly
traditional processing practices that generate little value added. Around three-quarters of
the total value added in the VC is direct value added generated by VC actors. This is due to the
underdeveloped situation and/or low performance of support service provision in the VC.

Since the sector is mostly informal, most of the actors in the VC (except for cold rooms) do not
pay tax. Fishers, cold rooms and wholesalers pay some public fees (e.g. fishing licence, levies), but

3 Basic wage ranges between ZMW 1 050 and ZMW 2 167 per month according to https://wageindicator.org/salary/minimum-wage/
zambia. Assuming 21 working days per month.




processors and retailers pay none. The whole VC contributes around USD 345 000 to the national
budget in terms of taxes and public fees. The VC is a minor contributor to GDP (though is critical
to livelihoods), so is less likely to attract public investment.

Table 1, based on 2022 data collected by FISH4ACP, shows the retail prices of dried kapenta in
Mpulungu (Zambia) and in Kigoma (United Republic of Tanzania). A kilogram of dried kapenta in
the United Republic of Tanzania is USD 0.6 cheaper than in Zambia. When we account for the cost
of imports, the difference decreases even if Tanzanian kapenta is still USD 0.2 per kilogram
cheaper than in Zambia, with Tanzanian kapenta fetching USD 8.8 per kilogram in Zambia against
USD 9 per kilogram for the Zambian kapenta.

Table 1. Import parity price for Lake Tanganyika kapenta

Item USD/kg USD/kg
Retail price of dried kapenta in Kigoma, Tanzania in low season 8.4

Transport cost to Zambia 0.23

Export permit, health certificate, customs, etc. 0.17

Import Parity Price Sub-total 8.8
Retail price of dried kapenta in Mpulungu, Zambia in low season 9

The FISH4ACP study’'s consumer survey suggests that more than 70 percent of the survey sample
(150 consumers) eat kapenta both at home and outside. Consumers prefer dried kapenta over
frozen kapenta, and would be willing to increase their consumption. The least appreciated
characteristic of kapenta is its quality: poor handling techniques lead to a deterioration in the
kapenta's quality, which is often not up to the consumer’s standards (sand, freshness). The price of
dried kapenta is now significantly higher than the prices of its substitute products: beans, buka
buka, chicken, meat and bream. Despite this, kapenta remains an important fish for the urban and
rural poor: due to its small size, kapenta is the only fish sold in Zambia that can be purchased in small
volumes and thus at a low price.

Figure 4 summarizes the results of the analysis of the economic sustainability of the kapenta VC.
Low scores are negative, and high scores are positive (the maximum score is 3).




Figure 4. Economic sustainability performance scores for the value chain
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Social assessment

The objective of the social sustainability assessment is to measure the social impacts of the value
chain's activities, both positive and negative.

Key to the underlying causes of poverty in the kapenta value chain are the social and cultural
norms that define the gender roles in the kapenta fishery. These gender roles shape the power
relations and social structures. The kapenta VC is very traditional in terms of gender roles: men
fish and women mainly dry the kapenta and retail it. Female processors often have no alternative
source of income other than buying and processing fish. The high workload of women (who are
responsible for all domestic work, with an average family size of 6 to 8 children, have very little
time) constrain women'’s ability to engage in other activities.

With the increased competition for reduced kapenta volumes, women are often coerced into
offering sex to fishers to have access to fish. Fish for sex exchanges sometimes involve underage
women (e.g. the daughters of female processors). The main drivers for ‘fish for sex’ seem to be
the unequal gender relationships and perceptions around masculinity: fishers and processors
interviewed by FISH4ACP explained that it is prestigious for men to have sex and impregnate as
many women as possible. The very low use of condoms could be linked to the high levels of HIV and
syphilis in fishing communities and a significant number of child-headed households (households
of orphaned siblings headed by the older child).

The most vulnerable households in the kapenta VC are those headed by single mothers and
older children (orphans). Single mothers often have no choice but to carry their children with
them while searching for kapenta to buy. Child marriages are common in Lake Tanganyika's
fishing communities, with vulnerable households informally offering their underage daughters in



marriage to wealthy fishers in exchange for money and with the expectation that the fisher will
provide for the girl. These arrangements are informal and lead to an increase in pregnant minors.

As far as accessing resources, VC actors indicated that men and women face similar difficulties in
accessing land for similar business activities such as trading and processing. Access to finance is
low among the VC actors, and if there are financial services available they are not tailored to the
VC. Only 32 percent of female processors had access to mobile money accounts, and none of them
had a bank account. The gap in access to finance is being filled by mobile money services, which
65 percent of VC actors report using. The increasing uptake of mobile money services has allowed
VC actors to transact without the need to carry around large sums of money. It is also considered
to be convenient because mobile money agents are found in different locations and communities,
unlike traditional banks which might have only one branch in the whole town.

Only 7 percent of workers in the VC indicated having a written contract, with the majority (65
percent) indicating having a verbal agreement and the rest (28 percent) no contract at all.
Therefore, it is difficult to take any action when disputes arise because the working relationship
is not documented and formalized, leaving very little evidence for pursuing any claims. Most
VC actors do not belong to any association or representative body. Time poverty and social
norms limit the capacity of women to participate in associations, with 95 percent of processors
not belonging to any association.

The lack of modern equipment and infrastructure to process and store kapenta leads to some
spoilage. Despite this, the reported physical losses of kapenta are low as poor quality kapenta can
still be sold (at a cheaper price) or used to feed animals. However, the loss in value due to selling
kapenta at a cheaper price because of its low quality and/or marketing problems is high. Fishers
and processors interviewed by FISH4ACP claimed to sell 34 percent and 54 percent, respectively,
of their catch and processed fish for a lower than optimum price.

Over 92 percent of respondents indicated that everyone in the household has access to kapenta,
but prices are increasing due to the lower volumes being landed. The increase in prices is negatively
impacting low-income households' access to kapenta, while VC actors find it more lucrative to
sell kapenta than to consume it. Food security is an issue in specific fishing communities that
rely on fish as their only or primary source of income. Key informants mentioned that vulnerable
households in these communities might go without a meal for two days. The annual closed fishing
season, first implemented in 2023, risks having a negative impact on the food security of fishing
communities, as they will not be allowed to fish between 15 May and 15 August (the high season
for kapenta fishing ).

A summary of the social sustainability assessment across different domains considered within
the FISH4ACP methodology is presented in Figure 3. The scores range from 1 (highly concerning/
unsustainable) to 5 (not concerning/sustainable).
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Figure 5. Social sustainability performance scores for the value chain
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Environmental assessment

The environmental sustainability assessment aims to determine the value chain’s impacts on the natural
environment.

Fishing in Lake Tanganyika has increased, leading to greater competition for the available
kapenta and declining returns for all participants. Around 87 percent of the answers of the
FISH4ACP survey mentioned that there are more fishing boats than 5 years ago, while 72
percent of the fishers stated that their catches have decreased in volume over the last five
years, and 77 percent replied that the kapenta average size is reducing. This,
combined with the lack of recent stock assessmentsand recent trends on catch per
unit of effort, results in the fish stock sustainability domainto be rated as concerning. With
regard to the species recorded in Lake Tanganyika, according to the IUCN Red List (IUCN,
2023) - a widely recognized system for classifying species at high risk of global
extinction - two are considered “endangered” (Lates angustifrons and Lates microlepis), one
species is considered “vulnerable” (Latesmariae) and three species are classified as “least
concern” (Hydr ocynus goliath, Citharinus gibbosus and Lates stappersii). The IUCN
identifies the most common threat to these species as mortality due to fishing and the
harvesting of aquatic species. These species are negatively affected by the low selectivity
of the gears used to fish kapenta.

The VC analysis revealed low levels of electricity consumption in the VC. All fishers and most
processors and retailers rely on solar panels for their needs. Fuel is mainly consumed for fishing
activities and for the transport of dry and frozen kapenta to the market. Other combustibles
recorded during the field investigation were charcoal and wood, but for domestic (cooking)
purposes. Considering all value chain activities, the carboon footprint is 0.6 kg CO2 per kg of end-
product. Almost no VC actors use cool boxes or ice for their fish. The water footprint is thus
negligible as only cold storages and one-fifth of the traders use a limited amount. Considering the
low of use of water by the VC, its pollution and treatment is not a current concern.



The assessment of food loss in the value chain considers the loss at fishing, processing, wholesale
and exporting functions, and aims to estimate what share of production does not reach the retail
level. The kapenta actors experience commodity losses, estimated at a total of 11 percentin fresh
equivalent weight across the entire VC, during both fishing and post-harvest handling (processing,
packaging, storage and transportation). Most fishers store the captured kapenta directly at the
bottom of their boats, which leads to losses and contamination of the kapenta: losses are greater
on rainy days, during extended fishing trips and when large volumes are captured. Processors
face significant losses on rainy days as most of them dry kapenta on the ground. Another source
of losses mentioned is the power cuts for cold storage facilities. Food waste* refers to the fish
lost in the retail and consumption functions of the value chain, and is estimated to be 5 percent
for the kapenta VC, mainly associated with the poor quality of dried kapenta and bad packaging
protection from humidity.

A summary of the environmental sustainability assessment across different domains considered
within the FISH4ACP methodology is presented below. The scores range from 1 (highly concerning/
unsustainable) to 3 (not concerning/sustainable).

Figure 6. Environmental sustainability performance scores for the value chain
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Resilience assessment

The mostrelevant shocks mentioned by VC actors are storms on the lake, leading to large waves and
strong winds. Storms occur during two periods each year: between July and August (dry season)
and between December and January (rainy season). They severely affect fishers who must choose
between going fishing and risking death, or staying safe ashore and making no income to feed
their families. Many stay ashore, which leads to increased hunger at the family and community
level.

4 Definition based on SDG Sub-Indicator 12.3.1.b (http://www.fao.org/sustainable-development-goals/indicators/1231/en/).
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The VC's resilience to shocks is assessed across six domains: redundancy, diversity, connectivity,
collaboration and governance, learning and adaptation, and participation and inclusion. According
to the actor interviews, redundancy is very low because VC actors have no or very limited storage
capacity and a very low level of savings to tap into in case of shock. The VC has a low diversity of
value-added products, production systems and technologies, and thus no alternatives in case a
shock disrupts these. Connectivity is very low, with a lack of reliable physical infrastructure and
access to the internet. The levels of participation, inclusion and collaboration among our VC
actors in the event of a shock seems to be low, with several actors replying to our interviews that in
case of hardship it is “each one for themselves”. Most actors mentioned not receiving support from
the government to recover or cope with shocks, but a minority of respondents were beneficiaries
of the government's Social Cash Transfer programme and found it very effective (Arruda and
Dubois, 2018). The VC levels of learning and adaptation are very low as most actors’ response
to shocks is reactive, and with around 83 percent of fishers and 53 percent of processors still
suffering from the impacts of the last storm.

Sustainability heat map

The sustainability heat map provides a synthesis of the economic, social and environmental
sustainability assessments, and the resilience analysis. Red means highly concerning, yellow
means concerning and green means no concern.

Table 2. Kapenta value chain sustainability and resilience heat map

Economic Sustainability Social Sustainability Environmental
Sustainability

Return on sales Poverty and vulnerability

Return on investment

Women's economic
involvement

Water pollution & wastewater

treatment
Average gross wage paid to Gendered access to Stock status and stock
hired workers productive resources dynamics

Total value of net wages Fishing pressure

Direct value added at VC level

Indirect value added at VC Accessibility of food Status of vulnerable
level ecosystems

Total value added Utilization of food

Application of biosecurity
measures

(cont.)



Economic Sustainability Social Sustainability Environmental
Sustainability

Net impact on public funds Appropriate animal

husbandry and handling

National protection coefficient Child and forced labour Responsible use of drugs and
chemicals

Food safety violations Job safety and security _

Consumer price benefit Job attractiveness Inorganic solid waste pollution

surplus

Collective action Organic solid waste pollution

Coordination of transactions Food loss

Cultural traditions

Policy, regulations and
standards

Access to natural resources

Access to information

Resilience

Participation and inclusion

B Not concerning O] Concerning [ | Highly concerning

13




14

SWOT analysis

An analysis of the strengths, weaknesses, opportunities and threats (SWOT) of the VC was
performed at the FISH4ACP inception workshop in a participatory manner. The SWOT analysis was
further developed to include the new strengths, weaknesses, opportunities and threats identified
through the data gathering, validation workshop and discussions with experts and VC actors.

Table 3. SWOT analysis of the Lake Tanganyika sprat and sardine value chain

Opportunities (external)

+ High demand for kapenta in Zambia and Democratic
Republic of the Congo.

+ Potential untapped market for larger kapenta sizes.

+ Nutritional content of kapenta.

+ Kapenta originates in Lake Tanganyika and the popular
larger-sized kapenta only grows in Lake Tanganyika.

+ Kapenta has a fast reproductive cycle.

Weaknesses (internal)

+ Lack of adequate transport for kapenta.

+ Quality issues limit access to markets.

+ Widespread use of illegal gear due to poverty, political
interference and weak enforcement.

+ Limited management of lake-wide kapenta fishery leading to

uncertain sustainability of kapenta stocks.

Inadequate government funding for monitoring and

enforcement of the kapenta fishery.

+ Weak lake management by the public sector (need for improved
regulation and enforcement).

+ Deficient environmental management of the lake.

+ Women coerced into unprotected ‘fish for sex’ potentially linked

to a high prevalence of HIV and STDs.

Decision-making often monopolised by men.

+ Very few actors have bank accounts or insurance.

Children neglected when parents go fishing/buying.

Significant number of child-headed households, with underage

children having no choice but to work, being vulnerable to ‘fish

for sex’.

Low levels of resilience against shocks affecting fishing

communities, the main reported shock being storms: fishers

have to choose between going fishing and risking death, or

staying safe ashore and making no income to feed their families.

+ Most kapenta processors dry kapenta on the ground, which

negatively impacts the quality of kapenta on rainy days.

A significant number of actors are below the poverty line and

earn below or around the national minimum salary.

+ Lack of investment in the VC due to limited financial resources
of VC actors.

Threats (external)

+ Tanzanian kapenta imported into Zambia by its districts on Lake
Tanganyika being cheaper than the Zambian kapenta fished and
landed on the Zambian shores of Lake Tanganyika.

+ Competition from cheaper substitutes.

+ High prevalence of infectious diseases, like HIV, syphilis and
waterborne diseases, among lacustrine communities.

+ Lack of adapted finance and insurance services.

* Low presence of banks and insurance companies around the

lake.

Limited infrastructure (roads, electricity grid...).

+ Lake Tanganyika is extremely sensitive to changes in climate
(especially temperatures and winds), since temperature drives
the stratification of the lake (including the thermocline, nutricline
and oxycline depths).



Ten-year vision for the kapenta value chain in Zambia

A shared and agreed vision for the value chain that is considered achievable and realistic was
developed at the FISH4ACP inception workshop. Building on the SWOT analysis, participants
developed the following vision for the kapenta VC:

“By 2032, there will be a well-managed kapenta fishery and organized, inclusive, transparent
value chain with access to improved technology, services and information, supplying more,
stable and better markets, contributing to improved living standards, reduced malnutrition
and reduced vulnerability of women.”

The vision is aligned with the National Fisheries and Aquaculture (2022 - 2026) objective to
“transform the fisheries and aquaculture subsector in order to enhance sustainable fisheries and
aquaculture development”. FISH4ACP also supports the National Fisheries and Aquaculture Policy
Implementation Plan vision for “an efficient, competitive, sustainable and export-led fisheries
and aquaculture subsector”, specifically Objective 1: To promote sustainable fish production and
productivity; Objective 2: To strengthen fisheries and aquaculture extension service delivery;
Objective 4: To enhance market linkages for fish and fish products; Objective 6: To prevent and
mitigate environmental degradation; and Objective 7: To maintain cross-cutting issues in fisheries
and aquaculture._

Theory of Change

The proposed upgrading strategy to achieve the vision is summarized in the Theory of Change
(ToCQ) in Figure 7. The ToC covers the whole upgrading strategy up to the achievement of the ten-
year vision: its implementation extends beyond the duration of the FISH4ACP project. The ToC was
developed by the FISH4ACP team in 2023, building on contributions provided by key stakeholders,
and was validated at the planning workshop held in Mpulungu in 2023. The ToC is structured
around three core areas, as set out below:

1. VC actors adopt improved practices and have better market access for kapenta
products
A market study will identify relevant market opportunities and clarify the requirements linked
to these markets (quality, price, volumes, type of processing, etc.). The results of the study will
be used to develop a business and marketing strategy that sets out how to reach prospective
buyers and to engage them to become customers of Lake Tanganyika's kapenta. Carefully
chosen actors will receive support on how to reach the selected markets (training, improved
equipment and materials, etc.). In parallel, VC actors’ access to finance will be improved
through adapted mechanisms, and the governance of the VC will be improved through the
strengthening of its multi-stakeholder partnership MPUNSAS.

2. Improved economic, social and health outcomes for women, youth and children in the
vcC
As described in Section 3, the most vulnerable households in the kapenta VC are those
headed by single mothers and teenagers, and poverty is highest among processors, the
majority of whom are women. Levels of poverty and vulnerability in fishing communities
will be decreased by supporting women in establishing business organizations and saving
groups. The structural drivers of ‘fish for sex’, HIV/STDs and child marriage will be identified,

> MPUNSA was created in 2022 with the support of FISH4ACP. Its members represent all levels of the kapenta VC and both of Lake
Tanganyika's districts: Nsama and Mpulungu.
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and collective action will be strengthened to address those by engaging with community
leaders and communities through radio clubs, peer educator programmes and community
theatre. At the same time, VC actors will be offered training and support (equipment and
materials) to engage in alternative livelihoods with the aim of decreasing their over-reliance

on kapenta as their primary source of income.

Figure 7. Theory of change for kapenta value chain

1.1 Trade corridors/nodes, relevant markets,
and related market requirements identified
and disseminated

2.1 Improved capacity to
establish organizations
with a focus on women

1.2 Capacity building in new markets
requirements conducted

1.3 Promotion of supplier-buyer opportunities

1.4 Access to finance improved through

capacity building and the development and

implementation of finance mechanisms

2.2 Strengthening
collective action to
mainstream gender and
address the structural
drivers of ‘fish for sex,
HIV/STDs and child
marriage

adapted to the VC needs

1.5 Governance of the VCimproved through
capacity building and a multi-stakeholder
partnership

2.3 Increased access to
alternative livelihoods

Enhanced livelihoods of
VC stakeholders through
collective action

Improved finance mechanisms, business
linkages and market access for kapenta
products from Lake Tanganyika

enabling
environment
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£
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01 - VC actors adopt improved
practices and have better market
access for kapenta products

02 - Improved economic, social and
health outcomes for women, youth
and children in the VC

Outcomes
actor level

1. Direct value added increases to USD
14500 000/ year

2. Combined profits of all VC core actors
increases to USD 9 500 000/year

3. Average processors income increases
to USD 1 200/year

1. Decreased levels of poverty and

and leadership

Impacts by 2023

by women increases to 31%

vulnerability in fishing communities
2. Increased women's decision-making

3. Share of direct value added captured

3.1.Zambian contribution to lake-wide
fishery resource management
activities

3.2.Zambia fishery monitoring, control
and surveillance system strengthened

3.3. Strengthened system of fisheries
data collection and analysis

3.4. Zambian contribution to the
development of a lake-wide kapenta
management plan

3.5 Fishers trained in fishing safety

Kapenta management plan operative

03 - Improved management of the
kapenta fishery leading to increased
compliance and adoption of new
knowledge and practices

1. Stock status and stock
dynamics improved

2. Fishing pressure reduced

3. Decreased impact on
associated species

By 2032, there will be a well-managed kapenta fishery and organized, inclusive, transparent value chain with access to
improved technology, services and information, supplying more, stable and better markets, contributing to improved
living standards, reduced malnutrition and reduced vulnerability of women. vulnerability of women.



3. Improved management of the kapenta fishery leading to increased compliance and
adoption of new knowledge and practices
VC actors consistently report being concerned by the observed decrease in the volumes
of kapenta captured. The lack of a formal kapenta stock assessment hinders gaining an
understanding of the status and trend of the stocks. To increase the sustainability of the
kapenta stocks, a kapenta management plan is to be created and implemented. In parallel,
the monitoring, control and surveillance (MCS) system and the fisheries data collection and
analysis system are to be strengthened. Finally, Zambia is to contribute to the lake-wide
kapenta resource management activities, led by the Lake Tanganyika Authority (LTA), by
performing timely frame surveys and catch assessments and contributing to the kapenta
stock assessment. To reduce the risk of loss of life due to storms and to increase community
resilience, fishers will be supported in their access to capacity building on fishing safety.

Table 4 summarises the key economic, social and environmental impacts expected if the upgrading
strategy is implemented successfully.

Table 4. Key economic, social and environmental performance indicators under
current and upgraded situations (aggregated at value chain level)

Sustainability impacts of Baseline

upgrading

Economic indicators

Direct value added of the VC (USD/ 12.5 million 13.5 million 14.5 million
year)

Combined profits of all VC core 7.5 million 8.5 million 9.5 million
actors (USD/year)

Social indicators

Average processor income (USD/ 154 845 1202
year)

Share of direct value added captured 25% 29% 31%

by women (as business owners and

workers)

Environmental indicators

Stock status Stock status Stock Stock status
unknown assessment known
taking place

The implementation of the upgrading strategy will have a positive impact on the resilience of
the VC. Redundancy will increase, as the increased profits and better finance knowledge should
have a positive effect on the VC actors’ ability to save. The VC diversity of value-added products,
production systems and technologies will increase by, for example, avoiding the over-reliance
on a single processing method that is ineffective on rainy days (drying kapenta on the ground).
The levels of participation, inclusion and collaboration among VC actors will increase by the
creation of new groups and the capacity building on establishing and running organisations. In
addition, fishers will be trained in fishing safety: the skills learnt will improve their ability to deal
with storms, the main shock affecting fishing communities around the lake.
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The proposed strategy has been designed in close coordination with national authorities, partner
agencies and VC actors. This is a ten-year strategy encompassing the entire kapenta from the Lake
Tanganyika VC, and it extends beyond the end of the FISH4ACP project. To achieve the expected
objectives, the FISH4ACP project, partner agencies, national authorities and the private sector must
combine their technical and financial efforts. Table 3 provides a list of the activities designed to
achieve the outputs and outcomes proposed in the above ToC and ultimately the ten-year vision.

Table 5. Summary of upgraded activities and investments

Funding Source  Total Costs  Typeof Timing
(USD) Cost
Outputs Activities
1.1Relevant markets,  1.1.1 Conduct a market/trade study ~ FISH4ACP 25000  Studies 2023
and related market and develop a business strategy Government 8600
requirements
identified and 1.1.2 Produce simplified guide on ~ FISH4ACP 5000 Facilitation 2023
disseminated new market opportunities for actors. “MpUNSA 6100
Government 1150
1.1.3 Disseminate study results and  FISH4ACP 10000 Facilitation 2023
guide Government 2800
1.2 Capacity building ~ 1.2.1 Identification of VC actors Donors 10000 Facilitation 2023 -
in new market interested in improving their FISHAACP 5000 2024
requirements business, and matching them with
conducted interventions Government 1130
1.2.2 Development of training FISH4ACP 20000  Training  2023-
programme in new market Donors 5000 2024
opportunities and improved
oractices. Government 1000
1.2.3 Training of VC actors in new FISH4ACP 50000 Training 2024
market opportunities and improved  ponors 20000
practices
1.2.4 Support to local suppliers of FISH4ACP 20000 Facilitation 2024
improved technology and services
1.2.5 Support VC actors' access to Donors 100000 Equipment 2024
technology and related skills needed  psygacp 50 000
to fulfil the targeted markets
1.2.6 VC actors’ access to equipment, ~ Private sector / 2000000 Equipment 2026 -
infrastructure technologies and Donors 2032

related skills needed to fulfil markets

(cont.)
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Funding Source  Total Costs  Typeof Timing
(USD) Cost
Outputs Activities
1.3 Promotion of 1.3.1 Development of a marketing FISHAACP 30000  Studies 2024
supplier-buyer strategy
opportunities 1.3.2 Implementation of the FISH4ACP 30000 Facilitation 2024 -
marketing strategy Government 5000 2025
1.3.3 Support establishing Business  FISH4ACP 5000 Facilitation 2024 -
to Business linkages between MPUNSA 2000 2025
suppliers and buyers in the new
targeted markets SO et
1.4 Access to finance  1.4.1 Development of capacity FISH4ACP 40000 Training/  2023-
improved through building programme to support Government 4500 Facilitation 2024
capacity building and  actors access to finance
f[he development and 1 4.2 Implementation of capacity FISH4ACP 30000 Training 2024
implementation of - yjiging programme to support G 4100
finance mechanisms  actors access to finance
adapted to the VC
needs
1.4.3 Formation of savings groups FISHAACP 30000 Facilitation 2024
MPUNSA 3500
1.4.4 Savings group member's FISH4ACP 25000  Training 2025
capacity building on medium-long
business growth and diversification  Government 4000
planning
1.4.5 Finance product development/  FISH4ACP 10000 Facilitation 2024
customization for groups and Government 3000
individuals
1.4.6 Seminars to introduce finance  FISH4ACP 10000 Facilitation 2024
products to actors Government 5000
1.4.7 Facilitation of linkages of actor  FISH4ACP 10000 Facilitation 2024
groups to finance service providers  Government 4000
(cont.)



Funding Source  Total Costs  Typeof Timing

(USD) Cost
Outputs Activities
1.5 Governance of the  1.5.1 MSP conduct quarterly FISHAACP 20000 Facilitation 2023
VCimproved through meetings MPUNSA 2300 -2025
capacity building and
a multi-stakeholder CONEIEN 2
partnership (MSP) 1.5.2 MSP participate in national FISH4ACP 10000 Facilitation 2023 -
stakeholder meetings MPUNSA 600 2025
Government 500
1.5.3 Mobilization of communities, FISHAACP 30000 Facilitation 2023 -
traditional and civic leaders MPUNSA 10350 2025
Government 8000
1.5.4 Capacity building and FISH4ACP 15000 Facilitation 2023 -
institutionalisation of MPUNSAMSP Government 3000 2025
MPUNSA 2000
1.5.5 Develop training modules for ~ Donors 30000 Training  2024-
the training centre in Nsumbu. FISHAACP 5000 2025
1.5.6 Ensure sustainability of training ~ Donors 300000 Training  2023-
centre in Nsumbu Government 200 000 2032
2.1 Improved 2.1.1 Assessment of existing women  FISH4ACP 10000  Studies 2023
capacity to establish  groups Government 4830
organizations with a ,
focus on women NG 1840
organizations
2.1.2 Development of a capacity FISH4ACP 7000 Facilitation 2023
building programme to improve Non-profit 300
organizational skills organizations
2.1.3 Training of trainers (ToT) FISH4ACP 8000  Training 2023
on group formation and group Donors 4000
tainabilit
sustainabiily Government 1000
2.1.4 Training of women on group FISH4ACP 10000 Training 2024
formation and group sustainability  ponors 3000
Government 1725

(cont.)

21



22

Funding Source  Total Costs  Typeof Timing
(USD) Cost
Outputs Activities
2.2 Strengthening 2.2.1 |dentification of structural FISHAACP 10000  Studies  2023-
collective action to drivers of ‘fish for sex’, HIV/STDs and 2024
mainstream gender  child marriage Government 3000
and address the
structural drivers of ,
fish for sex’, HIV/STDs NOﬂ-PrOfI.t 200
. . organizations
and child marriage
2.2.2 Awareness raising for FISHAACP 10000 Facilitation 2024
traditional and community leaders  Government 3450
?nnarHrli\;/SeTDs, fish for sex’ and child T m— 5630
g organizations
2.2.3 Development of action plans FISHAACP 10000 Facilitation 2024
with the community leaders Government 3450
MPUNSA 2400
2.2.4 Implementation of action plans ~ FISH4ACP 80000  Training 2024 -
through peer educators and change  Nop-profit 10500 2025
agents organizations
Government 5750
2.2.5 Develop community theatre FISH4ACP 21000 Facilitation 2024
play capturing structural drivers
of fish for sex’, HIV/STDs and child
marriage
2.2.6 Rehearsals of the theatre play ~ FISH4ACP 3400 Training 2024
by trained community volunteers
2.2.7 Performing the theatre play FISH4ACP 20000 Facilitation ~ 2024-
Government 2350 2025
2.2.8 Forum theatre results FISH4ACP 1000 Facilitation 2025
restitution and adaptation of action
plans
2.2.9 Creation of community radio FISH4ACP 30000 Equipment 2024 -
listening clubs Government 8850 2025
2.2.10 Production of radio FISH4ACP 10000 Facilitation 2024 -
programmes Government 3500 2025
2.2.11 Training, facilitating, coaching  FISH4ACP 100000 Facilitation 2024 -
and monitoring DIMITRA clubs in 10 Non-profit 15000 2025
pilot fishing communities organizations
Government 10000
2.2.12 Technical training on gender-  FISH4ACP 10000  Training ~ 2023-
based constraints developed Donors 5000 2025
(cont.)



Funding Source  Total Costs  Typeof Timing
(USD) Cost
Outputs Activities
2.3 Increased 2.3.1 Assess the alternative Donors 20000  Studies  2023-
accessto alternative livelihoods options and preparation  FisHaACP 6000 2024
livelihoods of an action plan
2.3.2 Implementation of alternative ~ FISH4ACP 70000 Equipment 2024 -
livelihoods Donors 70 000 2025
Government 10000
3.1 Zambian 3.1.1 Zambia contribution to lake- FISH4ACP 30000  Studies  2023-
contribution to wide fish stock assessment 2025
the lake-wide 3.1.2 Purchase equipment required  LTA and member 180000 Equipment 2023
fishery resource for the implementation of the lake- countries
management wide fish stock assessment
activities 3.1.3 Conduct lake-wide (regional)  LTA and member 360000 Studies  2023-
fish stock assessment and finalize countries 2032
reports
3.1.4 Conduct frame survey FISH4ACP 14000"  Studies 2023
according to lake-wide approach Government 5600
3.1.5 Conduct Catchment LATAFIMA 10000  Studies 2023
Assessment Survey according to Government 5000
lake-wide approach
3.2 Zambian fishery ~ 3.2.1 Consultation meeting to review Donors 8000 Facilitation 2023
monitoring, control  and evaluate the co-management FISHAACP 4000
and surveillance structures of Lake Tanganyika
Government 2000
system strengthened
3.2.2 Assess the MCS systems and FISHAACP 7000 Facilitation 2024
propose upgrading improvements Donors 5000
3.2.3 Purchase, maintenance and Government 90000 Equipment 2023-
operation of a patrol boat 2032
FISH4ACP 50000
3.2.4 Training of fisheries officers LATAFIMA 13000 Training 2024
and relevant stakeholders in MCS Government 3000
3.2.5 Conduct MCS community FISH4ACP 7000 Facilitation 2024 -
communication campaigns Government 3500 2025
3.2.6 Conduct annual evaluations of ~ FISH4ACP 7000 Facilitation ~ 2025-
the MCS system on Lake Tanganyika  Government 3000 2032
(by 2025)
75000
(2026 - 2032)
(cont.)
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Funding Source  Total Costs  Typeof Timing
(USD) Cost
Outputs Activities
3.3 Strengthened 3.3.1 Assessment and upgrading of ~ FISH4ACP 10000 Facilitation 2023
system of fisheries kapenta data collection methods, Government 1500
data collection and records and database system.
analysis 3.3.2 Training of DoF staff on FISH4ACP 10 000 Training 2023
kapenta data collection, field Government 1150
practical methodologies and report
development
3.3.3 Purchase of equipment for data  FISH4ACP 10 000 Equipment 2024
collection and storage
3.3.4 Quality assurance process FISH4ACP 5000 Facilitation 2024 -
set up and implemented (quarterly  Government 1000 2025
checks)
3.3.5 Annual review of data analysis  FISH4ACP 5000 Facilitation ~ 2025-
and reporting by external specialist  Goyernment 2000 (by 2032
2025)
49 000 (2026
-2032)
3.3.6 Production of communication ~ FISH4ACP 3000 Facilitation 2024 -
materials on annual data analysis Government 2000 2032
through publications and website
3.4 Zambian 3.4.1 Training of DoF staff, VCDCs FISHAACP 7000 Training 2024
contributionto the  and other relevant stakeholdersin - Government 2500
development of a the EAF
lake-wide kapenta HRCES Al
management plan 3.4.2 Formulation of a baseline for ~ FISH4ACP 12000 Facilitation 2024
the kapenta fishery Government 1600
3.4.3 Hold consultation meeting with ~ FISH4ACP 20000 Facilitation 2024
stakeholders to define the objectives  Goyernment 3000
of the management plan
3.4.4 Develop draft zero of the FISHAACP 15000 Facilitation 2024
Kapenta Management Plan
3.4.5 Finalization, validation and FISHAACP 10000 Facilitation 2024 -
dissemination of management plan  Government 2500 2025
3.4.6 Implementation of Kapenta Government 250000 Facilitation 2025 -
Management Plan in Zambia 2032
3.4.7 Review of the Kapenta Government 130000 Facilitation 2026 -
Management Plan and its 2032
implementation in Zambia
3.4.8 Conduct annual FISH4ACP 20000 Facilitation
communication campaigns through  Government 95000
the kapenta day commemorations at
the World Fisheries Day LIEL S S0
(cont.)



Funding Source

Total Costs  Typeof  Timing

(USD) Cost
Outputs Activities
3.5 Fishers trainedin ~ 3.5.1 Dedicated training programme  FISH4ACP 5000 Facilitation 2024
fishing safety ToT on fishing safety available online  Government 1000
3.5.2 Development of training FISH4ACP 5000 Facilitation 2024
materials for fishers with low literacy  Government 2500
levels
3.5.3 ToT on fishing safety for fishers ~ FISHAACP 20000 Training 2024
(>d) Government 3500
3.5.4 Improving the safety FISH4ACP 10000 Equipment 2024
equipment for fishing
3.5.5 Training fishing communities in ~ FISH4ACP 20000 Training 2024 -
fishing safety and DIY pumps Government 5500 2025

Activities financed by:
[ ] FISH4ACP [ ] Non-profit organizations

[] MPUNSA [ ] LATAFIMA

[ ] Government

[ ] Donors

[ ] LTAand member
countries

[ ] Private sector

Outcomes Budget total

youth and children in the VC

Outcome 1 - VC actors adopt improved practices and have better market 3234150
access
Outcome 2 - Improved economic, social and health outcomes for women, 611475

Outcome 3 - Improved management of the kapenta fishery leading to 1629 850
increased compliance and adoption of new knowledge and practices

Overall Total

5475 475

Drawing on the information provided above, the investment table (Table 4) below provides an
overview of the investments needed to realize the vision and how these investments are expected
to be financed. The investments identified in Table 4 are indicative and will need to be confirmed

by the various parties involved.

(cont.)
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Table 6. Value chain upgrading investment table

Financing Sources (in USD)

FISH4ACP Government LTAand MPUNSA Donors Private

Non-Profit LATAFIMA Totals by

member sector - Organizations Type of

states donors

Investment

Studies 125000 27030 360000 0 20000 0 3840 10 000 545 870
Facilitation 524000 682 450 0 34250 23000 0 18430 0 1282130
Training 298 400 233225 0 2000 367000 0 10 500 13000 924125
Equipment 220000 108 850 180000 0 170000 2000000 0 0 2678850
Training and

facilitation 40000 4500 0 0 0 0 0 0 44500
Totals by

source of

funding 1207 400 1056055 540000 36250 580000 2000000 32770 23000 5475475

A total investment of USD 5.4 million is estimated to be required to achieve the ten-year vision,
for equipment, facilitation, studies and training. Around USD 2.5 million of the investment would
support the modernization of the equipment used by the value chain. A significant proportion of
this should be financed by the private sector within the VC, in some cases with donor support.

FISH4ACP will provide USD 1.2 million towards the budget.

On Table 7, several risks to the successful implementation of the upgrading strategy have
been identified and assessed for their likelihood and potential impact.

Table 7. Risks associated with the upgrading strategy

Risk description

Likelihood Impact Overall Mitigation
(1-5) (1-5) Risk
(1-25)

26

Political interference during activity 4 4 16
implementation

Continued sensitizations of traditional
and civic leaders prior to activity
implementation. Strong collaboration
between government departments.

The recently implemented seasonal 4 4 16
closure of the lake to fishing efforts

causes unpredictable changes in the

functionality of the VC

Follow up the closure impacts closely.

Adapt the upgrading strategy when
needed.

Lack of regional resources and 4 4 16
capacity to ensure lake wide
management approach is adopted

Strong collaboration between member
countries and governments in the fish
stock assessment and monitoring, control
and surveillance activities

The recently implemented seasonal 2 5 10
closure of the lake to fishing efforts

causes social unrest and/or hostilities

against the DoF and/or FAQ.

Follow up the closure impacts closely.
Increased outreach to communities
through MPUNSA multi-stakeholder
partnership.

(cont.)



Difficult access to VC actors due
to geographical barriers and poor
infrastructure

12

Increased outreach to communities
through MPUNSA multi-stakeholder
partnership.

Limited adoption of new proposed
technologies because of cultural
beliefs, language barrier and low
literacy level

12

Promotion of women groups for improved
business strategy development through
collaborative training. Engage with
community leaders. Increased outreach
to communities through MPUNSA multi-
stakeholder partnership.
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This report presents the results of the value chain analysis of the Lake Tanganyika sprat, sardine and
perch value chain in Zambia conducted by the value chain development programme FISH4ACP in
2022-2023. This report contains a functional analysis of the value chain, assesses its sustainability
and resilience, develops an upgrading strategy and an implementation plan to which FISH4ACP
will contribute.
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