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FORE WORD
This is one of the full evaluations of the many programmes witnessed here at UMU,
and I am happy to have been associated with the programme, and I am glad to
provide this foreword.
The livestock sector continues to grow and industrialize in many parts of Uganda. An
increasing human population, greater purchasing power and urbanization have been
strong drivers of growth. Advances in breeding have given rise to animals that meet
specialized purposes and are increasingly productive, but that need some extra
management. The development and transfer of feed, slaughter and processing
technologies have increased safety and efficiency of livestock production, but favour
large scale units rather than small scale producers. These developments have led
the livestock industry and the associated feed industry to scale up rapidly, to
concentrate themselves close to input sources or final markets, and to integrate
vertically as seen in this evaluation document.
Sponsored by the Private Sector Foundation Uganda,UMU is proud to have worked
collaboratively with the NARO,ACSA, and so many other institutions.
Evaluation goes beyond an annual narrative and financial reports. It is more than an
audit. It covers the background, the. outcomes, the achievements and whether or
not they are on target, the challenges and how they were dealt with.
This evaluation brings out in addition, a number of key roles, and how they were or
are to be addressed. Knowledge transfer is one of the key roles of a University and
I am glad to learn that this was done. I am equally thrilled to witness the various
aspects of community engagement and the project ability to change the mindset of
farmers in most regions of Uganda.
It is my understanding that animal feed production

in practice requires technical

inputs, agriculture policy changes, socio-economic changes, deep understanding of
complex long-term interaction among people, their environment and the resources
available. To bring about policy changes there is absolute need to bring on board
policy makers especially in the Ministry of Agriculture and to get a buy-in from them
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so that they can appreciate the potential of the black soldier fly larvae as an
alternative source of livestock feed.
I wish to pay tribute to the PSFU, the University last but not least to the evaluation
team from Communication Research and Innovations for sharing their findings with
us.

Dr. Ssemakula Joseph,
HEAD, MONITORING AND EVALUATION,
ACALISE PROJECT
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1. INTRODUCTION AND CONTEXT
1.1 Livestock production
Livestock production constitutes an important sub-sector of Uganda’s agriculture,
contributing about 9% of Gross Domestic Product and 17% of Agricultural Gross
Domestic Product. It is an integral part of the agricultural system in many parts of
the country. Livestock contributes significantly to the welfare of the population at
both household and national levels. For example, it is the source of food such as
meat, milk and eggs, which are sources of essential nutrients; providing income to
the farmers through sale of animals and their products; serving as mobile banks from
which the funds can be liquidated for other uses; using the dung as fertilizer for
sustainable agriculture; providing draught power for ploughing and transport and;
contributing to socio-cultural values of society in the form of dowry, gifts and pride.
In Uganda, local livestock is an important animal resource in most rural areas. They
are easy to acquire and, under improved management, their reproduction and
production is high enough to realize faster income generation due to the minimal
initial investment. In rural communities, free range chickens contribute significantly
to the livelihoods of farmers (Kirunda et al., 2003) in (Busulwa, 2009)
The government of the Republic of Uganda aspires to export Livestock and Fish
products in order to bring in foreign exchange so as to improve on the balance of
payments. Despite the prevailing opportunities for Livestock and Fish product
exports, the capacity to consistently supply the required quantity and quality by
Ugandans is still low. Under Agriculture sector, the Livestock and Fish subsectors
have been the least performers with average growth of 2.1% for livestock and 6% for
fish (NDPII). For instance, Egypt through the Uganda-Egypt Food Security Company
Limited alone requires 400 animals for slaughter every day, translating into 144,000
beef cattle annually, yet the average carcass weight of fully grown cattle is 100kgs,
which is way below the 160Kgs weight required by the abattoir. Relatedly, Uganda
only produces about 450,000mt of fish a year from capture fisheries and about
116,000 from aquaculture (MAAIF, 2020).
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The rapidly increasing population growth of Uganda coupled with increased income
and urban population growth has led to a rise in demand for livestock and livestock
products. In addition, the growing regional market for other livestock products
(eggs, meat, hides & skins, Day Old Chicks and live animals) also presents a big
opportunity for investment in livestock. It should also be noted that the market for
animals, animal products and their feeds in the region is thriving. Further still,
Uganda has a comparative advantage over other regional countries in the production
of raw materials for animal feeds. In addition, the population of the East African
countries stands at over 120 million and is still growing. Yet each of the countries
reports that its demand for animal products like meat, milk, eggs and fish surpasses
the supply or available quantities. The demand for animal products in the East
African region is therefore a potential for animals including livestock.
1.2 The Role of livestock in improving livelihoods
The role of livestock as a potential tool to escape extreme poverty through its
influence on the improvement of livelihoods has frequently been indicated in Guèye
2005; Sonaiya 2007; Hailemichael et al. (2016) and Busulwa (2009). The importance
of livestock in assisting the landless poor and the destitute is reflected in many
national poverty reduction strategy programs (Busulwa, 2009). Family livestock as
one of the keys to accomplishing the Sustainable Development Goals of poverty
reduction. Almost all families at the village level in most developing countries,
including the landless and the poor are owners of livestock where production is
viable and low-cost technology is needed to improve production substantially (Upton
2004; Nduthu 2015 in Tesfahun, Jasmine, Fasil and Tadelle, 2018).
For example, in a study conducted in Mozambique by Harun and Massango 2001;
Alders et al. 2007; Sodjinou 2011) revealed that village livestock plays a potential
role in the local economy. In addition, the study revealed that increased livestock
production has the potential to improve food security, assist in poverty alleviation
and mitigate the adverse economic impacts of HIV/AIDS and other diseases for rural
populations. Thus village livestock has a potential to substantially or significantly
provide quality protein and incomes of livelihoods without requiring much labour or
financial inputs. This is because it is a source of high-quality eggs and meat which
provides high quality protein to many rural households. Similarly, money got from
10

the proceeds or after selling livestock or eggs can be used in the procurement of
other food related items needed by households in villages. For example, money got
from such sales can be used to buy milk for children and in so doing enhancing the
nutritional levels of the households. In areas where most farmers produce only
energy-giving food crops, livestock particularly chickens are the major source of
proteins available to households (Muchadeyi et al. 2004 in Tesfahun, Jsmine, Fasil
and Tadelle, 2018). Iron and vitamin A deficiencies are the commonly scarce
nutrients for both adults and children. These can be easily obtained from livestock
eggs and meat (Piwoz and Preble 2000; Moreki et al. 2010 in Tesfahun, Jsmine, Fasil
and Tadelle, 2018). The importance of livestock in qualitatively transforming the
lives of village households is very critical and has gradually become the main
enterprise for the smallholder farmers in most villages of Uganda. So, village
livestock are significant for their nutritional and/or economic value in the house
holds. In addition, Village livestock is also a useful tool to help poor rural households
to recover from disasters, and it provides a practical and effective first step in
alleviating abject rural poverty (Sodjinou 2011 in Tesfahun, Jsmine, Fasil and
Tadelle, 2018). Therefore, the evaluation wanted to establish whether these had
been achieved from the Black Soldier Fly Larvae project in Uganda.
1.4 The Uganda Macroeconomic policies
The Uganda Macroeconomic or overarching policies hinge on the Poverty Eradication
Action Plan (PEAP), which is the national economic development framework
interfacing the UN Millennium Development Goals. The contribution of the Ministry
of Agriculture, Animal Industry and Fisheries (MAAIF) to Poverty Eradication Action
Plan (PEAP) is contained in the Plan for Modernization of Agriculture (PMA). It is the
framework for eradicating poverty in the farming households through multi-sector
interventions. It aims to lift rural incomes through improved productivity. It should
be noted that macro-economic policies have an impact on livestock related policies
since they affect operations and delivery of services to local livestock farmers.
Specific livestock sub-sector policies and legislations exist in the animal health
focusing on disease control and animal handling. Others are geared towards
improvement of animal production and productivity. However, farmers in small
livestock production systems have not benefited from these policies due to several
11

constraints and challenges in implementation hence the need to formulate policies
that will stimulate development of the local livestock in smallholder production
systems (Busulwa, 2009). It was therefore, in the interest of the evaluation team to
find the extent to Black Soldier Fly Larvae farmers had benefited from the
government interventions.
In addition, the National Development Plan 3 points out that the demand for
agricultural exports is projected to increase due to the increasing global population,
level of urbanization and rising incomes hence better prospects for food and food
products and agro-industrialization. However, in spite of its global comparative
advantage in agriculture, Africa remains a net importer of food and processed
agricultural products worth USD35 billion annually. This is expected to grow up to
USD110 billion annually by year 2025. Nigeria, South Africa and Angola are the top
importers and the three of them account for almost half of all the imports into the
continent. Also, as the environmental footprint due to improved agricultural
production surges in Southeast Asia and Latin America, production and export of
processed agricultural commodities has the potential to be a major growth driver
for many African countries, including Uganda resulting into increased export of
processed agricultural commodities to the rest of Africa and Europe. Uganda has
significant potential to supply a significant portion of this market. About 80 percent
of Uganda's land is arable, but currently only 35 percent is being cultivated.
Agriculture accounted for about 21.5 percent of GDP in 2017 and 46 percent of
export earnings. Much of the export earnings from agriculture is from export of
unprocessed raw materials. There is, thus, room to increase export earnings. Given
that nearly three quarters of our population are employed in agriculture, the net
benefit to the country would be significant.
The goal of NDPIII is to Increase Average Household Incomes and Improve the Quality
of Life of Ugandans. Achievement of this goal assumes that sustained peace,
security, good governance, and a stable macro-economic environment will continue
to prevail and that these will provide the basic anchor for economic growth and
development under this plan. NDPIII aims to pursue achievement of these goals
under the overall theme of Sustainable Industrialization for inclusive growth,
employment and sustainable wealth creation. 4.2 Strategic Objectives 74 NDPIII has
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five Strategic Objectives. In pursuit of the industrialization agenda, the NDPIII’s
objectives are based on the country’s comparative advantages that lie in its
abundant natural resources and young population, the achievements registered so
far from investments in productive infrastructure as well as the partnerships forged
between the public and private sectors. These objectives meet the purpose of
accelerating growth of the economy, transforming the lives of the people and
strengthening the country’s regional and international competitiveness. The five
objectives are: (i) Enhance value addition in key growth opportunities; (ii)
Strengthen the private sector capacity to drive growth and create jobs; (iii)
Consolidate and increase the stock and quality of productive infrastructure; (iv)
Enhance the productivity and social wellbeing of the population; and (v) Strengthen
the role of the state in guiding and facilitating development. These strategic
objectives will provide the framework for streamlining and directing government,
private sector, civil society and development partners’ investments towards: (i)
Increased agricultural production/productivity and agro-processing, mineral
beneficiation and mineral-led industrialization, oil refining, digitalization, and
labor-intensive light manufacturing (including cottage industries); (ii) Sequential
and coordinated infrastructure investments in energy, roads, water, air, rail,
industrial parks, and mechanized irrigation schemes to support increased
production/productivity for export expansion and the production of goods that are
otherwise imported; (iii) Increased generation of more skilled, better motivated and
healthier workforce for all sectors of the economy, but particularly for industrial
sector as well as a modernized agricultural sector.
The theory of change for this plan is based on the achievement of higher household
incomes and improved well-being through resource led sustainable industrialization.
Resource led sustainable industrialization will address the challenges of low value
addition, low gainful employment, low technology importation and uptake. The
expansion

of

Uganda’s

manufacturing

industry

and

the

steps

towards

industrialization provide unmatched potential for accelerated growth by adding
value to raw materials that are produced locally, rather than being exported
unprocessed. This processing will create better and more sustainable jobs and will
eventually lead to higher household incomes and thus a better quality of life for our
citizens by deepening the national value chains.
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One of the objectives of the National Development Plan 3 is to increase productivity
of agriculture encouraging and organizing small-holder farmers into groups is crucial
to enable them collectively address challenges they face. Uganda’s agriculture
sector is dominated by small-holder farmers, on average each holding about 2.5
acres of land. These small-holder farmers are very efficient; given the right
conditions their productivity will improve. But unless they are grouped, their
productivity cannot be sustainably improved. The individual capacity of the farmers
to address challenges they face is limited. Nonetheless, this capacity increases if
the farmers form a group around entrenched productivity enhancing cooperative
principles.
1.5 Livestock Feeds
Commercial chicken layer and broiler producers heavily consume manufactured
feeds as compound concentrates or value-added bran, cereal or oil seed by-products
on a daily basis (NARO-LSRP, 1999). As a result of this, feeds constitute over 70% of
the cost of production in chicken enterprises (Louw et al., 2011). According to Frame
(2008 in Nanyeenya, Kabirizi, Taabu, Kasadha and Omaria, 2018), a chicken will only
grow and perform to the extent it receives proper nutrition.
As the world population is expected to increase by 2 billion by 2050, the global food
system will have to cope with this rise by doubling production to sustain the demand
and the improving living quality. Such intensification in agricultural systems and
activities will stress fresh-water resources. Typically, local agriculture using
irrigation enhances a country’s food security and resilience to trade disruptions.
Nevertheless, it can represent a threat to freshwater resources, especially in water
scarce countries due to the over abstraction of groundwater reserves. As of 2005,
over 70% of global water withdrawals were intended for agricultural activities (FAO,
2016). That said, the growing demand for food products and the emerging
competition on water resources threaten the sustainability and resilience of the
agricultural sector, and have led researchers to investigate new techniques to
optimize water use within agricultural systems (Cruse & Chen 2014).
The animal feed industry is of strategic importance to the beef, milk, livestock,
sheep and pork, other animal and pet industries in South Africa. These subsectors
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are major buyers, processors and suppliers of processed commodities to the retail
sectors and the end-consumer markets. These markets are exposed to various risks,
including input-commodity price volatility, high capital requirements, the inherent
business and climatic risks of different subsectors, and various other challenges.
These factors have major impacts on decision-making, affecting from large to micro
role players in the agricultural supply chains, especially in the feed and livestock
markets. The main purpose of this study was to understand the feed and feedrelated issues experienced within the supply chains of the pork and broiler
subsectors. Special attention was given to the different parties in the input and feed
(own and commercially manufactured) industries (Andre, Jacques & Mariëtte, 2011).
The feed industry, especially in African context, is a complex and very dynamic,
growing agricultural industry. Producers face various challenges on a daily basis
within a dynamic, ever-changing environment, which increases risk to such a degree
that, in order to be able to farm sustainably, a competitive advantage in the form
of lower-cost and higher-quality produce must be established (ibid).
The animal feed industry is of strategic importance to the beef, milk, livestock,
sheep and pork, and other animal and pet industries. These subsectors are major
buyers, processors and suppliers of processed commodities to the retail sectors and
the end-consumer markets. These markets are exposed to various risks, including
input-commodity price volatility, high capital requirements, the inherent business
and climatic risks of the subsectors concerned, and various other challenges. These
factors have a major impact on decision-making, affecting from large to micro role
players in the agricultural supply chain, especially in the feed and livestock markets.
They have to cope with price-cost squeezes from buyers’ and sellers’ perspective
The feed industry in general forms part of the value chains of these sectors as feed
is a major component of production costs. The industry that this study focused on
was the animal feed industry, with special emphasis on the pork and broiler feed
subsectors Studies on these two subsectors of the feed industry were limited, and in
certain instances outdated. This study provides findings on the current situation with
respect to the industry and the subsectors mentioned above (Andre, Jacques &
Mariëtte, 2011).

15

1.6 Feed and livestock feeding
Feed scarcity is one of the major constraints to livestock production. Available
animal feed resources include forages from rangelands, and agro-industrial byproducts. Overgrazing has gradually led to depletion of rangelands soil fertility,
deterioration of its structure, increased erosion and decreased biological activity.
In addition, population growth and increased cultivation of marginal lands and
fallows is leading to a significant decline in the available grazing areas and to a
consequent growing demand for crop residues and agro-industrial by-products
(Baldomero Molina-Flores, Pablo Manzano-Baena and Mamadou D. Coulibaly (2020).
The savannah is the most suitable area for grazing livestock during the wet season
both in terms of availability of the grazing biomass and its nutritive value. The
production and chemical composition of grazing biomass varies according to rainfall
pattern and location (Savadogo et al., 2007). The savannah presents widely
scattered trees and shrubs and the herbaceous cover is dominated by perennial
grasses. In the more arid rangelands, such as the northern band of the Sahel, the
grasses maintain a reasonable degree of palatability and digestibility through the
dry season, but availability is limited (ibid).
1.7 Crop residues
In many African countries, crop residues or agricultural by products constitute an
important complementary feed resource for livestock. They include rice, maize,
millet and sorghum stovers; cowpea veins and groundnut haulms; rice straw and
soybean crop wastes. Other crop residues include sorghum panicles, sugarcan
topping, cassava peels, etc. These crop residues may be grazed or collected and fed
to livestock under confinement. After harvest, livestock graze on crop fields during
the dry cold season, which extends from November to February. This exploitation of
crop residues may require short seasonal livestock movements and ‘manure
contracts’ between pastoralists and local crop farmers. There is a significant
increase of the daily distance covered by the herds, but the effort deployed to walk
over longer distances is compensated by an improved body condition and milk yield
of the animals (Kagone, 2001).
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1.8 Agro-industrial by-products
The main agro-industrial by-products potentially useful as livestock feeds include:
cottonseed, cottonseed cake, palm kernel cake, palm oil sludge, molasses, brewer’s
grain and yeast, wheatings¹8, bran and husk, husk free bran, fruit waste, dried fish,
fish meal and oyster shell. This category of animal feedstuff includes also animaledible by-products resulting from the food processing at family level. These include
cereal brans, peels from cassava, yam, sweet potatoes, and plantain. Among these
agro-industrial by-products, offal from cereal grain processing (wheat, maize,
sorghum and millet) and oil seed cakes (groundnut, soy and cottonseed) are probably
the most important ones. Their importance is not only in terms of quantity but also
in terms of quality. The cereal grain byproducts provide the energy and the later
the nitrogen to complement intake from natural pasture and crop residue, to achieve
nutritionally balanced rations for grazing animals (Baldomero et al, 2020).
1.9 Commercial feed and feed manufacturing
Commercial feed includes formulated feed, mineral licks and multi-nutritional
blocks (molasses-urea). For many African countries, the use of formulated feed is
not common and, when available, is very irregular from the year-round perspective,
being one of the major constraints for livestock intensification in the region. Mineral
licks and nutritional blocks are partly imported and partly produced locally by
artisanal small-scale family production (Makkar, Sánchez and Speedy, 2007). An
efficient commercial feed industry is, therefore, crucial to the sustainability of
viable livestock production enterprises (ibi).
Currently, the availability of good concentrate feed for ruminants is lacking on
markets within the region, and most of feedstuff available for ruminants are agroindustrial by-products. To the contrary, there is a better availability of formulated
commercial feed for monogastrics (pig and livestock), the cost of which accounts for
70 percent of the total production cost in the semi-intensive and intensive pig and
livestock industry. In West African countries, feedstuff supplies for the feed industry
are met either by domestic production and/or imports. The domestic supplies to the
feed industry are dependent on the overall agricultural production, the degree of
industrialization and the demand for quality food products in each country (Cadiou,
2018 in Baldomero et al, 2020).
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In the region, particularly in Uganda, Kenya and Tanzania there are quite a number
of large capacity commercial feed mills. These mills produce mainly livestock feed
but, because of costs, quality problems and irregular availability, most large-scale
livestock operations started to produce their own feed some years ago. However,
the small-scale livestock producers lack the capacity of preparing their own feed at
farm level. They rely on feed factories that are most of the time operating below
capacity due to constraints including insufficient financing and shortages of feed
ingredients. Nevertheless, the region, particularly in Uganda, Kenya and Tanzania
there are quite a number of large capacity commercial feed mills. These mills
produce mainly livestock feed but, because of costs, quality problems and irregular
availability, most large-scale livestock operations started to produce their own feed
some years ago. However, the small-scale livestock producers lack the capacity of
preparing their own feed at farm level. They rely on feed factories that are most of
the time operating below capacity due to constraints including insufficient financing
and shortages of feed ingredients. Nevertheless, the Feedstuff quality varies
depending on their ingredients, sources and production methods. The quality of
imported ingredients currently available to the feed industry tends to be good. They
have to meet the demands of a sophisticated feed milling industry. However, the
poor quality of local feedstuff, together with feed safety related issues (i.e.,
mycotoxins), is a concern for achieving productivity and can even cause high
mortalities, which, consequently, produce a low rate of return on investment
(Cukwuka et al., 2010). The prices are fairly consistent with product quality, and for
some items, pegged to those specifications that are most likely to vary (i.e.,
moisture levels for grains or crude protein levels for fishmeal). The larger feed mills
maintain specialized laboratories that check on raw material quality and monitor
the feed manufacturing process to guaranty its safety. The involvement of the larger
feed mills in commodity trading also helps to maintain the quality of feedstuff
(Oirere, 2018 in Baldomero et al, 2020).
However, even if there is a will for self-regulation from the feed industry, the
necessary governmental regulatory framework and structure is still very limited. In
many West African countries, as in the rest of the continent, there is not in place a
robust feed legislation allowing to set and monitor basic quality standards for feed
importers, traders and manufacturers, including licensing, processing specifications,
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buildings and infrastructure. The limited financial resources and lack of sector
organization, due to a fragmented regional feed industry, appear to be the main
reasons prohibiting an integrated approach for effective legislation and
enforcement. Both public and private stakeholders are unable to effectively align
and interact within the same system. This is due to the different stages of
development and maturity they operate and a lack of reg ional coordination
regarding feed regulatory aspects, which makes difficult also international trade
(Köster and Köster, 2016).
At present, the total supply of all the locally produced feedstuff in East Africa does
not appear to be enough to meet demands, and large quantities of them are
imported. Locally produced maize is the main component of commercial feed,
especially for livestock, as well as being the major staple food for human and also
used as raw material by different food industries. Due to this heavy demand, maize
prices and supply have always been a problem for the local commercial feed
manufacturing industry. On the other hand, fishmeal and soymeal, the main protein
sources used in animal commercial feed, are generally expensive or imported from
as far as Zambia. Although in Uganda farming and processing is a growing industry,
the Black Soldier Fly Larvae production as an alternative resource could also play a
major role.
1.10 Trade of feed and feed ingredients
International trade of food and feed greatly influences global food security and
resource sustainability (MacDonald et al. 2015). The trade of agricultural products
has increased by more than 10 times during the past six decades, and it is likely to
continue to grow in the near future (Schmitz et al. 2012). The increasing human
population and higher proportion of animal protein in human diets have been major
drivers of the increased international trade of food and feed, together with reduced
transport and transaction costs for trading, and trade liberalization agreements
(Anderson, 2010). Agricultural trade has become increasingly important to food
supplies and has contributed to global economic growth and poverty reduction
(Anderson, 2014). However, the rapid development of trade of agricultural products
has contributed to deforestation and soil phosphorus (P) mining, as well as to
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increased emissions of greenhouse gases and reactive nitrogen (N) from agriculture
to the environment, and social instability (Bouwman et al. 2017).
The trade of food and feed has facilitated the specialization and agglomeration of
agricultural production systems, in particular animal production (Nesme et al. 2015).
The spatial disconnection of crop and animal production has been facilitated also by
the availability of cheap synthetic fertilizers, which made animal manure virtually
redundant for the fertilization of soils and crops, and by technological advances and
low feed prices, which made concentrated livestock production and feed imports
from distant areas profitably (Billen et al. 2010).
Though global trade of food and feed has greatly increased during the last decades,
the number of countries involved in food and feed trade is as yet rather limited, and
the characteristics of these countries are not well known. There are a number of
possible reasons for countries to import and/or export food and/or feed. For
example, import of animal feed will occur when the agricultural land within a
country produces insufficient feed for the domestic herd, and/or when imported
feed is cheaper and/or of higher quality than domestically produced feed. Animal
production in feed importing countries has to be economically competitive relative
to importing animal products from exporting countries, and/or animal production in
feed importing countries is supported through governmental policies. For example,
to guarantee food safety, quality and security, or to support the agricultural sector
(Jingmeng , Qian, Yong , Wei , Jan , Fusuo Zhang & Oene , 2018).
1.11 Livestock feed costs
Feed is the largest single cost item for livestock and livestock production, accounting
for 60%– 70% of the total cost in most years. Although energy, labor, and other inputs
have increased, feed costs have increased anywhere from 40%–60% (depending on
the species) in the last two years. As price takers in competitive markets, animal
producers cannot simply pass their higher costs on to consumers. To date, rising
costs have largely been absorbed by livestock and livestock producers, often with
significant financial loss. However, higher costs of production will ultimately have
to be reflected in higher prices for meat, milk, and eggs at retail counters. This
adjustment process is complex, lengthy, painful, and not without unintended
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consequences. In this article we attempt to explain what is happening to feed costs,
including the likely consequences of the recent ethanol boom on these costs and
how the different sectors—beef, dairy, pork, and livestock—are adjusting to higher
costs. Importantly, speed of adjustment will vary significantly as industries with
shorter production cycles, such as livestock, are able to respond in a matter of
months whereas adjustments in industries with longer production cycles, such as
beef, can take a period of several years (John and Anderson, 2008).
Rising commodity prices, including for feed, are rooted in a confluence of factors,
some with short-term impacts, but others longer-term. An example of the latter is
steadily increasing world population, boosted by robust growth in purchasing power,
especially in developing countries such as China and India. Analysts believe this trend
could mean a sustained increase in global demand for more and different kinds of
food including, as household incomes improve, higher-value foods like meat and
dairy products. This dietary shift in turn implies increased demand for animal feeds
(Geoffrey S. B (2008). Increasing ingredient costs have wreaked havoc across the
dairy industry, leading to elevated ration costs not seen in many years. Feed costs
per pound of dry matter are rising as much as 20% or more as corn and soybean meal
prices climb, minimizing farmers’ profit margins. While some producers were
fortunate enough to have protected their operations through contracted ingredient
pricing prior to the ingredient pricing climb, others are looking for ways to
implement cost-saving measures to minimize the high-cost burden of current market
feed prices. Outlined below are several factors to consider to help improve your
ration economics while maintaining milk yield. The animal feeds policy Ministry of
Animal Industry and Fisheries (MAAIF, 2005) was formulated to realize a vision of an
animal feeds industry that contributes significantly to improved animal production
and productivity, thus improving the welfare of Ugandans and the national economy.
The policy is based on the principles of promoting private sector participation, good
manufacturing practices, and quality control stimulating a competitive animal feeds
industry, providing suitable regulatory institutional framework and infrastructure for
delivery of support services (Nanyeenya , Kabirizi, Taabu, Kasadha and Omaria,
2018).
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1.12 Livestock feeds cost benefit analysis
The cost of feed is one of the major constraints to livestock production in Uganda.
Various livestock related policies of the successive regimes in Africa have been
underlining to improve smallholder farmers in the selected areas of the continent
through introduction of feed and management technologies. Concomitantly, the
long-term policy of dairy development focus on enhancement of productivity by
improving the genetic merit of the animals, raising the quantity of the feed available
to livestock and improving management at all levels from production to
preservation, collection, processing and marketing of dairy products without losing
any of its inherent quality and quantity. These policy interventions are expected to
enable to supply adequate amount of milk, both in quantity and quality to satisfy
the minimum per capita requirement of milk for the whole population (SNV, 2008)
in Samuel, Wudineh, Abiy, Mesay, Tadele and Takele (2019).
Farmers engaged in agricultural activities are frequently exposed to changes that
force them to adjust their operations to increase profitability and competitiveness.
Due to limited resources, businesses including agribusiness firms need to make the
best use of the economic resources available to them to maximize outputs, sales
revenue, and profit. Therefore, managers of different business firms need to take
prudent decisions regarding the production, processing, type of product mix, choice
of inputs, and the prices they pay in purchasing inputs and product prices they
receive and so on. The principles of economics, in this regard, should be applied to
the decision-making process within the firm or organization (ICRA, 2015) in (Samuel
et al, 2019).
1.13 Utilization of the animal feeds
Efficiency in the utilization of the available feed resources is an important
prerequisite for maximizing animal production. The approach is justified in the Asian
region, by variable feed supplies, inefficient feeding systems, low per animal
performance and sizeable animal populations. The latter includes in terms of total
world population, approximately 97% buffaloes, 81% ducks, 48% qoats, 47% pigs, 33%
cattle, 32% chickens and 18% sheep. The productivity of non-ruminants (piqs and
livestock) has been particularly outstanding, but by comparison, ruminants
(buffaloes, cattle, goats and sheep) have been less successful.
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The latter has resulted in problems concerned with access to food, national targets
for animal proteins not being met, and doubts about the efficiency of existing animal
production systems. Since dietary protein represents the principal limiting factor to
high performance, conservation and economic use of indigenous protein sources is
essential. Potential possibilities for increasing current productivity from animals are
discussed in the context of the attributes of individual animal species,
characteristics in the available feeds, inherent limitations, innovative feeding
systems to support all year round feeding, and measures to overcome prevailinq
constraints. These strategies together provide for improved efficiency in the
utilisation of the available feed resources, and increased future productivity from
animals. Maximisinq food production in the developing countries assumes, in
concept, that all domestic animals of value to man will be fuly exploited. This
concept is consistent with the search for efficiency in the utilisation of the available
resources, notably feeds and animals, and the need for self-reliance.
In comparison to crops, the position regarding animals, and particularly ruminants,
is of concern. This is because the latter has failed to keep pace with the
requirements of about 2.8% per annum growth rate in human population in the
developing countries. The situation is such that national tarqets for animal proteins
are far from beinq realised relative to the contribution by crops, which in turn has
raised doubts about the efficiency of existing animal production systems, and the
utilisation of the available resources for food production.
1.14 Why the BSFL innovation as an alternative feed for livestock
Demands for foods of animal origin are increasing in Uganda, due to increasing
population growth, urbanization and income growth. The limits of existing livestock
production systems are being approached, if not exceeded because of increased
demands for livestock feeds vis-à-vis availability. Accurate assessments of current
and future supplies and demands for livestock feed are needed for national food
security policy and planning, as well as the setting of environmentally sustainable
stocking rates. National feed resources must be assessed and monitored to provide
information that is useful for the development and implementation of appropriate
policies that will contribute to the sustainable growth of the national livestock
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sector. A wide range of livestock feed situations exists across different countries,
environments and livestock production systems, ranging from spatially extensive
pastoralist systems to intensive systems consisting of mixtures of crops and
livestock, and extremely intensive and landless production systems in which
livestock are fed entirely with transported feed. Crop based livestock systems have
the most people, the most livestock, and are the most productive. In these systems,
there is a need for continuing assessments of feed resources in support of more
efficient and environmentally-friendly land use and improved livelihoods. These are
diverse and complex systems with wide arrays of feed sources and types that must
be quantified using diverse data from household surveys, agricultural statistics,
markets and land use studies. In contrast, spatially extensive systems require
livestock movements over large areas of relatively low productivity in environments
where crop-based agriculture is not feasible.
Since the last decade, the global human population has grown to about 7.8 billion
people and is forecasted to increase to 9.7 billion in 2050. This has increased the
completion between food and feed production, because considerable protein
quantities in animal feed originate from sources also edible for humans.
Currently, most commonly used protein sources in commercial livestock and fish
feed formulations are soybean meal and fishmeal. However, soybean production
needs large pieces of land whereas, the cost of fish meal is constantly rising, as
natural fish stocks become depleted. The existing agricultural production systems
are therefore not sustainable enough to meet future demands. It is in this light, that
efforts must be made toward the adjustment of the agricultural sector into an
industry with more environmentally supportive components and practices by
developing new and sustainable protein-rich resources such as insects.
Among the insect species, the black soldier fly larvae (BSFL), Hermetia illucens
(Linnaeus, 1758) (Diptera: Stratiomyidae) is currently being utilized as livestock feed
because of its numerous advantages. The adult fly does not feed and therefore not
a vector of human, animal and plant disease. BSF larvae can be reared on more
substrates and the maximum yield of per substrate dry weight is higher than for
other flies. In addition, adult BSF are ten times heavier than other flies and can use
less ground surface for oviposition.
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Aware of the potential benefits of the BSFL, Uganda Martyrs University (UMU)
developed the curriculum for breeding and rearing the BSFL innovation project. The
curriculum has been developed and edited by the researchers and academia of the
National Agricultural Research Organisation (NARO) and Uganda Martyrs’ University
(UMU), Nkozi. The curriculum was developed using a grant extended to UMU from
the Government of Uganda/World Bank (GoU/WB) through the Skills Development
Facility (SDF) implemented by Private Sector Foundation Uganda (PSFU).
The curriculum for the BSFL innovation training project contains steps of
disseminating the key information for domestication, production and processing of
the black soldier fly larvae (BSFL), Hermetia illucens (Linnaeus, 1758) (Diptera:
Stratiomyidae). This curriculum is intended for a broad audience ranging from
farmers to extension staff interested in the production and processing BSFL as a
sustainable alternative feed resource for livestock and fish industries in Uganda.
It presents procedures of activities to be undertaken aimed at providing an
opportunity to farmers in realizing better performance of their livestock and fish
with reduced costs of production due to substitution of costly feed resources with
cheaper and environmentally-friendly BSF larvae. It is envisaged that this will
increase the incomes and thus enhance the livelihoods of livestock farmers in the
country.
It is against this background that the Private Sector Foundation Uganda (PSFU)
under the Skills Development Facility (SDF) supported Uganda Martyrs University
to establish a training unit in the breeding and rearing the larvae of the Black
Soldier Fly and completing the entire value chain.
1.15 Purpose of the BSFL Project as an alternative livestock feed resource
The purpose of the project was to commercially breed the Black Soldier Fly Larvae
as an alternative high-quality protein to conventional expensive fish and soya protein
for livestock feeds.
1.16 Objectives of the BSFL Project as an alternative livestock feed resource
The objectives of the BSFL innovation were to:


Establish a BSF breeding unit at the University Faculty of Agriculture.
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Train at least 30 trainees from the Faculty of Agriculture



Train at least 10 farmer groups on breeding the larvae



Develop a training curriculum (short course) in insect breeding and rearing.



Establish a mini feed mill at the University

The BSFL innovation was implemented by UMU through ACALISE. Memoranda of
understandings were concluded by NARO and BOB Eco Farm to develop the
curriculum and train the staff and the farmers. The staff and the farmers were
trained by BOB Eco Farm and the curriculum for both extension workers and the
farmers were developed by NARO.
1.17 Project Outputs
The following project outputs have been registered by UMU through ACALISE:
i.

30 university staff have been trained in this innovation. In addition, post
graduate students for both Masters and PHD were also trained in this
innovation.

ii.

60 trainees from farmer groups have been trained in the BSFL innovation and
equipped with rearing kits.

iii.

Curricular for both extension workers for the various districts in Uganda and
for the farmers in the various communities in Uganda have also been
developed.

iv.

A BSFL training facility with a conference room; a mini entomology laboratory
has been set up at the faculty of Agriculture; feed and food mills have also
been set up at the university; a waste collection facility has also been set up
at the university and lastly a breeding unit for the BSFL has also been
established at the faculty of agriculture.

With the above achievements in mind UMU through ACALISE thought it prudent to
conduct a final evaluation of the BSFL innovation in order to establish its readiness
for use by the prospective stakeholders.
The project had a fixed implementation period of 12 months, according to the
implementation plan. A number of activities were completed by 31 August 2019, and
these include the following:
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1. Infrastructure Renovations; Renovating entomological lab & Training
facilities
2. Trainings; training of trainers and development of training manuals to be
used after the duration of the project
3. The Domestication Process
4. Essentials of BSF Reproduction in BSF rearing systems
5. Managing Predators in BSF Production
6. Waste Management in BSF Rearing Systems
7. Managing Processes in BSF Breeding/Rearing Systems: Instruments &
Equipment
8. Production of BSFL Breeding/Rearing kits: Hands-on Workshop; Designing
BSFL Harvesting Kits, Designing The BSF Breeding/Rearing Facility for UMU:
Blue Prints/Set-Up Action Plan
9. Setting up a BSFL breeding/rearing unit at UMU
A final evaluation was commissioned whose purpose was to evaluate the BSFL
innovation. The purpose was to ascertain the value to its clients and the other
activities, the Kirk Patrick evaluation approach was used to evaluate the Training
Programme under four levels namely: reaction, learning, behaviour and results.
Guided by six evaluation questions, data collection methods included
questionnaires, interviews, observations and document reviews. The findings so
far show that the majority of the trainees were satisfied with the training
Programme. More field demonstrations and an integrated model to improve the
delivery of training, through the inclusion of Information and Communication
Technologies (ICTs) are needed. It was recommended that a proper evaluation
system along with an integrated (ICT) model to deliver training Programmes be
designed, in order to enhance the value of the training Programme to more
livestock farmers.
Also, the study assessed the relevance, efficiency, effectiveness and potential
sustainability of the project and come up with recommendations to inform further
discussions on how project implementation may be adjusted and improved.
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1.18 The BSFL Impact Chain

Figure 1: The impact chain

Impact
Improved the quality and
quantity of livestock in the
community at manageable
costs of feeds

Outcome
s

Increased awareness and adoption
of the Black soldier fly larvae
innovation by farmers and feed
sellers

Output
s

Developed a curriculum for black
soldier fly larvae training.
Trained 30 staff and students of
Uganda Martyrs University.
Trained 60 members of farmer groups
Launched a mini entomology
laboratory
Setup the feed and food mills
Constructed waste management
facility
Renovated and furnished training
facilities

Activities
6.
7.
8.
9.
10.

Training and Research
BSFL Curriculum Development
Staff Capacity Building
Entomology Laboratory
BSFL Demonstration facilities
for:
 Breeding
 Rearing
 Feed processing

Input
Support from SDF/PSFU
Support from Uganda
Martyrs University
Management
Source: Field data (2021)
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Table 1: Evidence of the Impact Chain

PROGRAM
CHAIN OF
EVENTS
7. Impact

MATCHING LEVELS OF EVIDENCE

Improved the quality and quantity of livestock in the
community at manageable costs of feeds
6. Outcomes
Increased awareness and adoption of the Black soldier fly
larvae innovation by farmers and feed sellers
5. Outputs
Developed a curriculum for black soldier fly larvae training.
Trained 30 staff and students of Uganda Martyrs University.
Trained 60 members of farmer groups
Launched a mini entomology laboratory
Setup the feed and food mills
Constructed waste management facility
Renovated and furnished training facilities
4. Reactions
Farmers feel that it’s a timely cost effective feeds
alternative.
Farmers need the
Uganda Martyrs University and its partners like ACSA, NARO
feel that the training should be scaled out to other parts of
the country.
Livestock feeds dealers suggest that government supports
them financially to do large scale production.
3. Participation Livestock farmers
Livestock feed dealers
ACALISE and partners; BOBO Eco Farm, ACSA, SDF/PSFU
Faculty of Agriculture staff and Students
2. Activities
Training and Research
BSFL Curriculum Development
Staff Capacity Building
Entomology Laboratory
BSFL Demonstration facilities for:
Breeding, Rearing, Feed processing
1. Inputs
- Support from SDF/PSFU
- Support from Uganda Martyrs University Management
Source: Field data (2021)
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2. EVALUATION METHODOLOGY
2.1 Introduction
This section gives a detailed account of how the evaluation was conducted and how
the evaluation team went about collecting, analyzing, interpreting and presenting
the findings for utilization on the Black Soldier Fly Larvae Distribution project in
Uganda by Uganda Martyrs University (UMU) using the selected districts from
different regions in Uganda. It also presents the study population, the area, the
Sample size and the Sampling techniques and procedure. In addition, the data
collection methods, data collection instruments, reliability and validity, procedure
of data collection, data Analysis and limitations of the evaluation are also mentioned
in this section.
In this evaluation, information was collected and analyzed so as to inform progress.
This helped us to find out areas for improvement and the lessons learnt, and to find
how efficient, effective, relevant, sustainability of the BSFL innovation project. This
also helped the evaluation team to establish the impact of the project for the
intended beneficiaries.
2.2 Evaluation Design
The evaluation used a descriptive, purposive methods and cross-sectional survey
design because people’s views and opinions from survey of 384 livestock farmers
from the selected 49 districts. The selected districts were the ones that received
Black Soldier Fly Larvae training. The respondents were randomly selected with the
view of eliciting information on the performance of the Black Soldier Fly Larvae in
enhancing household incomes, standard of living, nutrition, and gender
empowerment in the project intervention areas. A mixture of qualitative and
quantitative approaches was adopted. This was because many respondents had to
be covered by use of questionnaires and interview guides for key informants. It was
hoped that this would assist the evaluation team to get the feelings, beliefs,
attitudes and performance of the Black Soldier Fly Larvae from the respondents.
Specifically, the quantitative approach was used in order to generate quantifiable
data. In quantitative design, the analysis was done using statistical packages (SPSS
and Atlas.ai) to generate frequency tables, correlation, graphs and pie-charts.
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Qualitative data was collected and analyzed using content analysis so as to capture
views, attitudes and opinions of the respondents in form of themes of specific
objectives generated. On the other hand, the qualitative component involved key
informants’ interviews with District Veterinary Officers, District Production Officers
and mother operators.
Figure 2: Interview session with Ms. Sarah Ssajjabbi

Source: Field data (2021)
2.3 Study Population and Area
The study population was generated from population of interactions in 8 different
districts on different days. The towns were chosen due to their centric location in
the districts under study and are shown in table 3.1. The population for the
evaluation was 700,000 livestock farmers and other players in its value chain in the
districts visited; Mpigi, Masaka, Wakiso, Kampala (Nakawa, Lubaga, Kawempe,
Makindye & Central division), Kayunga, Kyotera and Hoima.
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Figure 3: Map showing Districts from which respondents were selected

Source: UBOS (2020)

2.4 Sample Design
In this study both snowball and purposive sampling methods were used. Because of
the Covid 19 disruptions, some data was collected using phone interviews. Though
the evaluation team mostly travelled to physically meet and interview the
respondents. A structured survey tool was developed by the evaluation team and it
catered for all that suited to livestock feeding contexts.
The sampling frame for the quantitative study targeted mostly rural households’
farmers and feeds dealers. The purpose was to understand their experiences before
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and after using the Black Soldier Fly Larvae training in as far as the benefits derived
from raising Black Soldier Fly Larvae.
The sampling frame contained a complete list of Enumeration Areas (EAs) of the
household farmers of rural Uganda. This followed by the Lot Quality Assurance
Sampling procedures as the time was limited to complete this study. For purposes
of this study, all 384 Black Soldier Fly Larvae farmers as well as the District
Veterinary Officers (DVOs), Production Officers (POs) were the informants that were
selected to be interviewed.
The sample size for the survey was 384 respondents developed using the formulae
below:
Sample size (s) =

𝑿𝟐 𝑵𝑷(𝟏−𝑷)
𝒆𝟐 (𝑵−𝟏)+𝑿𝟐 𝑷(𝟏−𝑷)

Calculating a sample size for the 700,000,
At 95% confidential level with degree of freedom 1, the chi -square value is (x) =
3.841.
At 95% confidence level margin of error (e) is 0.05
Population proportion (P) = 0.5
N = 700000
X2 = 3.841
P = 0.5
E = 0.05
Sample (s) = 384

2.5 Sampling methods
Purposive (known as judgmental) sampling was used for key informants. These
included the District Veterinary and Production Officers because they had stratified
information for this evaluation exercise. Because some of the respondents were not
answering phone calls, the farmers who picked in turn identified other farmers until
the required sample was realized.
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2.6 Data Collection method
The evaluation used both primary and secondary sources of data to obtain both
qualitative and quantitative data using questionnaires and interview guide methods.
Questionnaires were used since huge amounts of information were likely to be
elicited from the respondents. It was simple and fast to quantify the results of the
questionnaires by using the application of a software package. In addition,
questionnaires can provide an in-depth research tool when employed to mobilize
original information within a short period of time (Kothari 2004) this therefore
formed the basis for the use of questionnaires under this evaluation. The tool was
pretested to iron out some observed anomalies. After collecting data, usage of
software package was used to quantify data and was found ideal for a thorough
scientific analysis.
Figure 4: Farmers filling pre – training assessment of learners

Source: Field data (2021)

In addition, interviews were carried out using telephones. As pointed out earlier the
covid disruptions could not allow the evaluation team to do the evaluation
physically. So, the data collectors used phone calls to reach out to the respondents.
They in turn therefore transcribed whatever the respondents replied.
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Because of the COVID-19 distractions in the country, the evaluation team engaged
with some respondents and key informants in the project intervention regions using
phone interviews to generate raw data concerning their opinions and attitudes about
the performance of Black Soldier Fly Larvae training regarding improved quality,
quantity and gender empowerment. The data was collected using a team which was
trained in the use of the data collection tools. The tool was pretested to iron out
some observed anomalies. The phone technologies used to collect data were kobo
collect and magpie. Some field visits were made to key informants such as feed
sellers.
2.7 Quality Control
In order to ensure that the evaluation was credible, research instruments were
piloted to ensure that they are reliable and valid.
2.8 Data Analysis
2.8.1 Quantitative Data Analysis
The collected data was analysed using SPSS, Stata and Atlas.Ti tool to generate
statistics and diagrams such as tables, charts and graphs.
2.8.2 Qualitative data analysis
Qualitative data analysis is a very personal process with few rigid rules and
procedures. For this purpose, the process called Thematic Content Analysis to pass
judgement on opinions and attitudes of respondents and developing themes was
used. Content Analysis means analysis of the contents of an interview in order to
identify the main themes that emerge from the responses given by the respondents.
This process involved a number of steps: identifying the main themes, assigning
codes to the main themes, classifying responses under the main themes, integrating
themes and responses into the text of the report. The researcher used Atlas.ti tool
for analysis.
2.8.3 Content Analysis
During the evaluation period, the team accessed some livestock recorded
information, or livestock information which had been recorded in texts, media, and
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physical items from different sources. There was a need to reconcile and determine
the presence of certain words, themes, or concepts within some given qualitative
data/texts. It was possible to quantify and analyse the presence, meanings and
relationships of certain words, themes, or concepts to come up with substantive
guide posts on what the reality was concerning livestock. This brought up livestock
arguments in which the premises were supposed to support the conclusion in such a
way that if the premises were true, it was probable that the conclusion would be
true since the premises and inferences from such texts mattered much. The purpose
of application of content analysis in this evaluation was to organize and elicit
meaning from the data collected and to draw realistic conclusions from it.
2.9 Referencing
Authentication Meta information and clarity References was done using Zotero
application
2.10 Ethical consideration
The evaluation team obtained the consent of leaders to carry out the evaluation in
the selected districts of Uganda. In addition, the team accessed the respondents,
explained the purpose of the evaluation and requested them to freely participate in
this evaluation, and in so doing catering for informed consent.
2.11 The Development Assistance Committee (DAC) Criteria
In order to make the evaluation more rigorous, the evaluation team also adopted
the European Union mode of evaluation or the DAC criteria. The European Union sets
the criteria for project or program evaluation using six defined evaluation criteria
as relevance; coherence; effectiveness; efficiency; impact and sustainability.
Relevance: is the intervention doing the right things? The extent to which the
intervention objectives and design respond to beneficiaries’, global, country, and
partner/institution needs, policies, and priorities, and continue to do so if
circumstances change. Note: “Respond to” means that the objectives and design of
the intervention are sensitive to the economic, environmental, equity, social,
political

economy,

and

capacity

conditions

in

which

it

takes

place.

“Partner/institution” includes government (national, regional, local), civil society
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organizations, private entities and international bodies involved in funding,
implementing and/or overseeing the intervention. Relevance assessment involves
looking at differences and trade-offs between different priorities or needs. It
requires analyzing any changes in the context to assess the extent to which the
intervention can be (or has been) adapted to remain relevant.
Coherence: how well does the intervention fit? The compatibility of the
intervention with other interventions in a country, sector or institution. Note: The
extent to which other interventions (particularly policies) support or undermine the
intervention, and vice versa. Includes internal coherence and external coherence:
Internal coherence addresses the synergies and interlinkages between the
intervention

and

other

interventions

carried

out

by

the

same

institution/government, as well as the consistency of the intervention with the
relevant international norms and standards to which that institution/government
adheres. External coherence considers the consistency of the intervention with other
actors’ interventions in the same context. This includes complementarity,
harmonization and coordination with others, and the extent to which the
intervention is adding value while avoiding duplication of effort.
Effectiveness: is the intervention achieving its objectives? The extent to which
the intervention achieved, or is expected to achieve, its objectives, and its results,
including any differential results across groups. Note: Analysis of effectiveness
involves taking account of the relative importance of the objectives or results.
Efficiency: how well are resources being used? The extent to which the
intervention delivers, or is likely to deliver, results in an economic and timely way.
Note: “Economic” is the conversion of inputs (funds, expertise, natural resources,
time, etc.) into outputs, outcomes and impacts, in the most cost-effective way
possible, as compared to feasible alternatives in the context. “Timely” delivery is
within the intended timeframe, or a timeframe reasonably adjusted to the demands
of the evolving context. This may include assessing operational efficiency (how well
the intervention was managed.)
Impact: what difference does the intervention make? The extent to which the
intervention has generated or is expected to generate significant positive or
negative, intended or unintended, higher-level effects. Note: Impact addresses the
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ultimate significance and potentially transformative effects of the intervention. It
seeks to identify social, environmental and economic effects of the intervention that
are longer term or broader in scope than those already captured under the
effectiveness criterion. Beyond the immediate results, this criterion seeks to
capture the indirect, secondary and potential consequences of the intervention. It
does so by examining the holistic and enduring changes in systems or norms, and
potential effects on people’s well-being, human rights, gender equality, and the
environment.
Sustainability: will the benefits last? The extent to which the net benefits of the
intervention continue, or are likely to continue. Note: Includes an examination of
the financial, economic, social, environmental, and institutional capacities of the
systems needed to sustain net benefits over time. Involves analyses of resilience,
risks and potential trade-offs. Depending on the timing of the evaluation, this may
involve analyzing the actual flow of net benefits or estimating the likelihood of net
benefits continuing over the medium and long-term.
These criteria provide a normative framework used to determine the merit or worth
of an intervention (policy, strategy, programme, project or activity). They serve as
the basis upon which evaluative judgments are made.
The Black Soldier Fly Larvae project goal was to improve the quality and quantity of
livestock using cost effective feeds sources in Uganda. So, in order to find out
whether the project brought about a qualitative change of life to the beneficiaries,
the project team in addition adopted the sustainable Livelihood Framework.
2.13 Limitations
In this evaluation the following were identified as the limitations:
-

COVID-19 distractions failed the evaluation team to reach the respondents
physically.

-

The evaluation should have gone to many districts but since it’s a new innovation
we were not able to accomplish it.
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3. PROJECT ACTIVITIES
3.1 Mini Entomology Laboratory
The mini entomology laboratory was setup and would be very key in research and
experiments of the black soldier fly larvae, though may also be used for other studies.
This laboratory will focus on the physiology of insect/plant interactions and the ecology of
parasite/host and predator/prey interactions. In the last decade research on arthropod
vectors of human and animal diseases complemented the research at the Laboratory.
The Entomology Laboratory focuses on insect biodiversity and works in association with
various research projects on insects of several crops including cassava, plantains, fruits and
vegetables.
Utilization of the Entomology Laboratory

Student name: Abdoulaye Fofana Fall
Country of origin: Senegal
Programme: Ph.D. in Agroecology and Food system
Sponsor: ACALISE - Uganda Martyrs University
Research area:
Topic:
Effect of Arbuscular Mycorrhizal Fungi (AMF) and NPK fertilizer on soil fertility and maize
yield.
The Research is: Transdisciplinary, including microbiology, entomology, Biology molecular,
agronomy, soil sciences and chemistry. Both lab and field research are sited in Nkozi (UMU).
The lab is multifunctional, meaning we can do many types of research from this lab
(entomology, microbiology etc.) and all the basic equipment are available.
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The aim is to create a bank of inoculum (AMF) (bio fertilizer), to produce an organic
insecticide and to make a collection of insect (Fall army worm, termites, bees…) for future
research.
Methodology:
Microbiology
Extraction of the spores of AMF using wet sieving method (Gederman and Nicholson, 1963).
The spores are then characterized morphologically. After that we produce inoculum (Biofertilizer).
Biomolecular
Molecular characterization is done using DNA extraction PCR, electrophoresis methods.
After Identification of different species of AMF, they will be multiplying to make inoculum
(Bio-fertilizer).
Entomology
Pest control: Fall armyworm is the most difficult insect pests to control in field maize. It
causes serious leaf feeding damage as well as direct injury to the ear.
We tried to control this insect at different stage of it live cycle using plant extract.
Plant used: Mexican merry-gold, Neem, Citronella and Jatropha
Insect material used: egg, larvae, pupa and moths.
The material is extracted from an infested maize field and store in the incubator from the
Lab.
The plant extract is tested at different stage of the live cycle of the insect
Material used in entomology
This lab is equipped with many machines and each of them has multipurpose depending on
what we are working.

-

-

laminar flow cabinet, this is used in entomology, microbiology and in biology
molecular. It helps to work in a clean and sterilizer environment because the
cabinet is equipped with a UV bulb which kills all kind of microorganism
Incubator, it is used to incubate the eggs of the insects
Mortar and pestle, to crush the plant leaves
Autoclave, it is used to sterilized materials such as glass tube, Becher, Petri
dish… It is also used to sterilized media and samples.
Distilled water machine, this machine makes distilled water that we used in
some reaction
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-

Microscope, it is used to magnify up to 400x non visible things

Weighing scale
Bain-marie, it is used when we want to do some test which need high temperature. For
example, when we want to bleach roots, we put them in tube with KOH then we place them
in the bain-marie at 90 °C.
Achievements
- We are able to control the spray of fall armyworm at larvae stage (we need to make test
in different area to confirm our results).
- Different species of AMF has been identified
- production of Bio fertilizer (inoculum)

Source: Field data (2021)
Figure 5: A PhD Student in Agro-ecology and Food Systems demonstrating usage of equipment

Source: Field data (2021)
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Figure 6: A PhD Student in Agro-ecology and Food Systems demonstrating usage of equipment

Source: Field data (2021)

3.2 The Feed & Food Mills
Overview
Both a feed and food mills were procured, delivered and installed at the faculty of
agriculture at Uganda Martyrs University. The mills will be use is research related but not
limited the black soldier fly larvae. Research is already underway to determine the feed
ratios while using the black soldier fly larvae as an alternative source of protein for
livestock. The mills would also be key in ensuring sustainability of the innovation activities.
It will also enable the commercial production of feed.
Purpose and use of the feed mill
The feed mill has been built to facilitate the processing of livestock feeds. In this feed mill
quality control systems will be adhered to. In addition, the quality of feed will be very much
influenced by the mixture of the BSFL and maize bran. Quality control systems will start by
defining quality based on physical, chemical, and biological and developing standard
specifications for the BSFL and maize bran. Quality control will use proper sampling systems
and equipment that will be supported by a laboratory. The mill will produce enable research
on the animal feed composition table. It will also produce quality feed for sale as part of
the commercialization efforts of the university.
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Figure 7: Offloading the feed mill from a delivery truck

Source: Field data (2021)
Figure 8: Offloading the feed mill from a delivery truck

Source: Field data (2021)
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Figure 9: A crane offloading the feed mill from a delivery truck

Source: Field data (2021)

3.3 Training of 10 farmer groups in captive breeding/rearing of BSFL
Training Objectives
The goal of the training was to equip farmers with the necessary knowledge and skills to
enable them set up & run their own BSF larvae rearing projects as income generating
projects.
The trainers stated that by the end of the training, participants would be able to:

1. Identify the nutritional, economic & environmental benefits of BSF larvae
rearing
2. Create small-medium scale larvae rearing farms (farm set-up & maintenance,
proper larvae feeding & harvest, & post-harvest handling)
3. Apply controls for challenges that arise during BSFL rearing
Training Methods
The following training methods were used:

o Presentations
o Demonstrations
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o Brainstorming sessions
o Experience sharing
o Breakout sessions
o Question and answer sessions
o Excursion to the BSFL breeding / rearing demo at UMU
The mode of training in the workshop was very interactive. The training was very engaging
in order to make the participants to learn, grow and develop skills that are needed in
breeding the Black Soldier Fly Larvae. So, the trainers used a range of learning strategies,
and the purpose of this was to enable the participants develop interest and resilience to
build the skills, knowledge required in breeding the Black Soldier Fly Larvae.
The interactive form of training makes learning more interesting and lively for mature
learners. It allows for a two-way exchange of skills and knowledge between the trainers and
the participants.
Training Materials and learning aids used
The materials used in the training included:



BSF larvae – dried & live



BSF larvae rearing kit



Sample of feeding substrates



Sample of BSF larvae rearing bi-products



BSF larvae harvest kits



Flip charts & markers



Masking tapes



Note books & pens (for participants)



Canvas / banners with BSFL information



Sieves



Buckets



Hand sanitizers



Face masks



Disposable gloves

Samples of the larvae and the pull up banners helped to visualise the learning before visiting
UMU Faculty of Agriculture to experience it first-hand.
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COVID-19 control measures in place



Hand washing facilities and sanitizer in place



Face mask were recommendation for each of the participants



Social distance was emphasized in sitting and other interactions

These guidelines were recommended by government and thus the need to comply and
prevent the spread of Covid – 19.
Areas that were covered under the farmers training

1. The nutritional, economic & environmental benefits of BSF larvae rearing
2. Understanding the BSF larva
3. Optimal Conditions and Requirements for BSF Larvae rearing & growth
4. Feeding the larvae; the feeding substrates & the feed regime
5. Management of waste as a feeding substrate: pre-feeding sorting & processing
6. BSFL harvesting & pre-processing
7. Managing the bio-fertilizer bi-product
8. Managing predators in BSFL production
9. Common pitfalls & trouble shooting
Potential businesses around BSFL
Several potentials businesses were identified around the value chain of BSFL project. These
include:



Produce on large scale to replace expensive additives like silver fish in animal
feeds



Invest in technology to process by products of BSFL



Bio degradable municipal waste management



Production of fertilizers from the residues

Technologies for Breeding and Production



On a small scale, some technologies are being developed and tested by BOBO
Eco Farm to suit the local environment of smallholder farmers. These starter
kits will be given to the participants after the practical session. They mainly
handle caring for the larvae after the eggs hatch.
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Solar technology (this is used at UMU)



In modern countries, breeding and production uses computerized systems

Figure 10: Training participants inspecting samples of BSF larvae and pupa stage

Source: Field data (2021)
Figure 11: Nutrition values of BSFL

Source: Field data (2021)
Figure 12: Ms. Irene Kawooya, presenting on feeding of the BSFL
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Source: Field data (2021)

Figure 13: A trainer from Bobo Eco Farm demonstrating how to use a solar dryer at UMU

Source: Field data (2021)
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3.4 Training of 30 members of the faculty of agriculture, Uganda Martyrs
University in captive breeding/rearing of BSFL
Training Goal:
The major aim of the training was to equip the faculty of Agriculture UMU with the
knowledge and skills in the production and utilization of the larvae of the black soldier
fly as an alternative livestock feed so as to enable the University to establish a new short
training course in BSFL production targeting students and farmers. Hence, the training in
effect created a pool of future facilitators/resource people. Along with that, the training
also aimed to equip the Faculty of Agriculture - UMU with the knowledge & skills to
manage the BSFL breeding/rearing demonstration that has been established at UMU
through this project.
Figure 14: The Gap, Intervention and Results linkages

Source: Field data (2021)
For the last 20 years, the Faculty of Agriculture, UMU has been producing highly skilled
agricultural extension workers as well as running farmer training Programmes offering
them hands-on skills needed for improved agricultural
indicates

farmers

are

facing

production.

But

feedback

the challenges of poor availability and high cost of

livestock feeds; driving the production costs high and reducing the profitability of
farmers, hence threatening their livelihoods. Therefore, the university is introducing an
innovative training course to equip students and farmers with skills to turn their
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farm/domestic organic waste streams into alternative low-cost & sustainable animal
feeds using the larvae of the black soldier fly.
BSFL rearing has already been successfully piloted at Bobo Eco Farm and is now
disseminating the technology to UMU through this skills training project. This report
therefore narrates the details of the training that was conducted between April and
August 2019.
Methodology of the training
Trainings involved instructor-led presentations (classroom-style) and out-door/practical
activities, ensuring that over 70% of the training is practical hands-on training. Our
interactive sessions built upon recognized best training practices across all aspect of human
resource capacity development and skills acquisition. The training workshops were organized
on the basis of two main trucks; as under: a) Instructor-led (classroom-style) presentations
and, b) Field trainings / demonstrations.
The instructor-led presentations (classroom-style) were the principal starting points for
deliberations which were carried out in an interactive manner to lay the foundation to a
shared understating of the main concepts in BSFL production and the importance of BSFL as
a viable alternative feed resource. The presentations and interactive discussions during the
instructor-led training workshops were particularly designed to give participants context,
trends, and evolution of insect breeding and use as food and feed at the local, national,
regional and international levels.
Instructor-led (classroom set-up style) was furthermore utilized because of its ability to
deliver a huge amount of information to a big group of people in a short time and the need
to deliver the foundational principles of insect breeding and rearing prior to the hands-on
training. This enabled the group to eventually successfully launch into the field / practical
workshops.
Training Duration and Areas covered:
The training began in the month of April 2019 and was concluded in the third week of the
month of August 2019 - covering 65 days.
The training covered the following broad areas, & the detailed training Time Table is
annexed to this report as Annex B.

1. The biological characteristics and requirements of the Black Soldier Fly,
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2. The domestication process of the BSFL under captive breeding,
3. Essentials of BSFL reproduction in BSF rearing systems
4. Managing predators in BSFL production
5. Waste management in BSFL rearing systems
6. Managing processes in BSFL breeding/rearing systems: tools, instruments
& equipment
7. Integrating BSFL production into smallholder farmer systems: social &
technical considerations
8. Scaling to commercial BSFL production in Uganda: stakeholders & roles
9. Products, Opportunities and Challenges of BSFL farming
10. Feed formulation & optimization using the larvae of the black soldier fly
11. Use of herbal remedies in livestock production - as it relates to use of cow
& pig dung as BSFL feed substrates
12. The practical Session/Hands-on Workshops on Production of BSFL Breeding
/Rearing kits
Figure 15: A Trainer from BOBO on feeding substrates

Source: Field data (2021)
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Figure 16: Presentation from Trainers of BOBO staff and Management of UMU

Source: Field data (2021)

Source: Field data (2021)
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Instructors included experts from a wide array of backgrounds from within Uganda and from
the East African Region - ranging from Professors, to researchers involved in prototyping and
day to day running of BSFL breeding / rearing operations, and experts in value added products
development as well as policy stakeholders - in order to adequately expose the trainees to
the essential ins and outs of managing a BSFL breeding/rearing operation and products'
development from start to end and all that's in between.

i.

Instructor/Facilitator-Led Training sessions

Instructor-led sessions were conducted in a more interactive style than the traditional
classroom teaching. We incorporated brainstorming sessions, interactive discussions, teachback sessions, and experience sharing to allow the participants to share their varied
experiences and perspectives, sharing of case studies, breakout sessions, demonstrations as
well as several question and answer sessions in addition to use of boards, power point and
video presentations to keep trainees attentive and involved. Before ending the day's session
the trainer would recap the topics that were discussed during the day with input from the
participants. The next days would start with a recap of previous day's revision of
main topics.
Figure 17: Discussion sessions at BOBO Eco Farm

Source: Field data (2021)
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ii.

Group work

Trainees were broken into groups and given guiding questions to assess their understanding of
the major training areas covered.
They would then present in the plenary - which was also an opportunity for them to practice
their newly acquired knowledge in a teach-back setting.
Figure 18: Trainee presentations to fellow learners

Source: Field data (2021)
Training workshops covered all the broad areas viz; The biological characteristics and
requirements of the Black Soldier Fly; the domestication process of BSFL under captive breeding
; essential of BSF reproduction in BSF rearing systems; managing processes in BSF breeding /
rearing systems & tools, instruments & equipment; Managing predators in BSFL production; Waste
management in BSFL production systems; Integrating BSFL production into smallholder farmer
systems; Scaling to BSFL commercial production in Uganda; BSFL farming products, opportunities
and challenges; feed formulation &optimization
fly;
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using

the

larvae

of

the

black

soldier

Figure 19: Inspecting the BSFL breeding equipment

Source: Field data (2021)
And use of herbal remedies in livestock production - as it relates to the use of cow & pig dung as
BSFL feed substrates. Then

we

had

the practical sessions/Hands-on Workshops on BSFL

breeding & rearing as well as production of BSFL breeding/rearing kits.

iii.

Hands-On Training

As part of the training, participants were exposed to the BSFL breeding / rearing demonstration
at Bobo Eco Farm where they were able to relate many of the theoretical sessions with the
practical operations of BSFL breeding at the farm. Such particular areas included mating in
captive BSF breeding systems; oviposition in captive
BSF

larvae

rearing; feeding the larvae & the

BSF

feeding

breeding
substrates

systems; incubation
feeding

composition,

presentation and contaminants; BSFL harvesting; and managing the bio- fertilizer bi-product.
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in

Figure 20: UMU Staff and Students get a physical feel of the black soldier fly larvae

Source: Field data (2021)
The breeding / rearing equipment - so they are able to take care of their BSFL rearing kits & also
to train farmers and students on how to assemble insect rearing equipment.
Figure 21: UMU Staff and Students practically learn how to craft the breeding equipment
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Source: Field data (2021)
This was experiential / hands-on training, using the following techniques:
Demonstrations:
Demonstrations are an excellent way to train people in new skills; like how to assemble or use
new equipment or the steps in a new process.

This

was

combined

with

questions

and

answers. Trainees had hands-on training in making insect breeding and rearing kits - both in a
carpentry workshop and also in

a

welding

workshop

where

they

had

opportunity

to

try them out or relate what they are learning with the reality at the BSFL breeding/rearing
demonstration at Bobo Eco Farm.
Figure 22: Brainstorming on steps to follow from the manual

Source: Field data (2021)
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Figure 23: Using an electric drill to perforate a plastic drum

Source: Field data (2021)
The blend of different training methodologies utilized was meant to ensure that the participants
get the whole array of stuff and concepts related to BSFL production, and they practice what
they learn, because only listening to the trainers can easily be forgotten, but what the trainees
do by themselves they will never forget.
Figure 24: Making a BSF trap

Source: Field data (2021)
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3.5 Setting up a BSFL breeding / rearing demonstration unit at the faculty of
agriculture, UMU to aid the eventual training of students & farmers
An important part of the project was setting up a BSFL breeding /rearing demonstration unit
at Uganda Martyrs University to aid students' and farmer training in BSFL production.
A site was agreed and Bobo Eco Farm immediately began assembling the BSFL breeding kits
which were eventually transferred to UMU and assembled adjacent to the university farm at
the Faculty of Agriculture.
Figure 25: Setting up the breeding kit at the Faculty of Agriculture

Source: Field data (2021)
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Figure 26: A complete breeding kit at the faculty of agriculture

Source: Field data (2021)
A solar drier and a water tank was also
rearing

units. The

solar

drier will help

installed to support the breeding
in drying the harvested larvae

as

a

and
step in

post-harvest management as well as value addition. This is part of the sustainability plan
for the project.
Figure 27: The rearing kit at the Faculty of Agriculture

Source: Field data (2021)
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3.6 Development of BSFL training curriculum, manual and cartoon book to aid the
eventual training of students & farmers
The BSFL training manuals were developed and are intended to serve as a reference resource
for the Faculty of Agriculture in the training of farmers, extension staff and other cadres
interested in the production of the larvae of the Black Soldier Fly Hermetia illucensas a
livestock feed under the new short training course to be established at UMU. This task has
been already accomplished and copies have been delivered to the University.
Figure 28: BSFL short course training curriculum book cover

Source: Field data (2021)
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The training short course training curriculum was developed by Uganda Martyrs University
with technical support from Dr. Kagezi Godfrey, a Senior Entomologist through its partnership
with the National Agricultural Research Organization.
The curriculum contains steps of disseminating the key information for domestication,
production and processing of the black soldier fly larvae (BSFL), Hermetia illucens (Linnaeus,
1758) (Diptera: Stratiomyidae). This training is intended for a broad audience ranging from
farmers to extension staff interested in the production and processing BSFL as a sustainable
alternative feed resource for livestock and fish industries in Uganda.
Figure 29: BSFL Cartoon book cover

Source: Field data (2021)
The black soldier fly breeding and rearing cartoon book was developed by Uganda Martyrs
University with technical support from Dr. Kagezi Godfrey, a Senior Entomologist through its
partnership with the National Agricultural Research Organization.
The Purpose of the cartoon book is to supplement the training manual by presenting the facts
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of black soldier fly rearing and breeding is a simple to understand style that would be easy for
the farmers to understand the key concepts.
Figure 30: BSFL training manual for farmers and extension workers cover

Source: Field data (2021)
The training manual was developed by Uganda Martyrs University with technical support from
Dr. Kagezi Godfrey, a Senior Entomologist through its partnership with the National Agricultural
Research Organization.
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The Purpose of the training manual is to serve as a reference resource in the training a broad
audience ranging from farmers to extension staff interested in the production and processing of
the larvae of BSF as a sustainable alternative feed resource for livestock and fish industries in
Uganda.

3.7 Renovation of training facilities and furnishing the conference room
Figure 31: Training and demonstration facilities were renovated and furnished

Furnished conference
room
Source: Field data (2021)
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3.8 Waste Management Facility

Overview
Uganda Martyrs University has setup a waste management facility to collect, transfer, store,
treat store and utilize waste that is a raw material for the black soldier fly larvae.
Figure 32: Waste management facility at the Faculty of Agriculture

Source: Field data (2021)
Organic waste management facility
Organic wastes can represent a large proportion of the solid waste stream in any rural
community. Furthermore, farm households generate large amounts of manure that can pose a
threat to the environment, especially watercourses, if not well managed because of nutrient
overloading. Much concern about air, water and soil quality has been expressed in the past about
the direct application of raw manure to agricultural land. Animal producers are being
increasingly pressed upon to move towards environmental sustainability in managing the
nutrients in the manure. In order to manage this, a waste management facility has been
constructed at the university.
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Figure 33: Fire stoves at the waste management facility

Source: Field data (2021
Figure 34: Waste collection area at the waste management facility

Source: Field data (2021
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Purpose
Waste management is an important element of environmental protection. Its purpose is to
provide hygienic, efficient and economic solid waste storage, collection, transportation and
treatment or disposal of waste without polluting the atmosphere, soil or water system.
Benefits of the waste management facility
The main benefits of effective waste disposal include:


Environmental protection – from pollution or contamination.



Money generation – companies may buy recyclable materials due to their value.
Additionally, the waste management industry creates employment opportunities.



Safety – irresponsibly disposed of waste can harm people.



Exploring alternatives – where innovative solutions to waste disposal have been found,
great strides have been made i.e. composting.



Business philosophy – as consumers become more environmentally conscious, it is
important for businesses to promote their ‘green’ strategies and environmental promise.

3.9 The BSFL Innovation Launch
Overview
On the 24th September 2021, Uganda martyrs University launched the black soldier fly larvae
innovation at the faculty of agriculture. The event took place at the faculty of Agriculture in
Nkozi, Mpigi District. The event was officiated by Hon. Dr. Elly Karuhanga, Chairman Board
Directors, PSFU. An acceptable number of participants including University Officials, farmers
and other stakeholders in the livestock sector graced the ceremony.
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Figure 35: BSFL Innovation Launch Advert

Source: Field data (2021)
Key highlights of the event
Plaques of appreciation given to thank Private Sector Foundantion Staff for supporting Uganda
Martyrs University through ACALISE to develop the black soldier fly larvae innovation.
Guest of honour, Dr. Elly Karuhanga who presided over the event virtually (through Zoom) lauded
Uganda Martyrs University for coming up with such an important innovation of the black soldier
fly larvae. He stressed the timeliness of the innovation to support livestock farmers with feed
alternatives that have a potential of reducing the feeds costs.
The Principal Investigator presented the curriculum, training manual and cartoon book for the
short course in black soldier fly rearing and breeding to Uganda Martyrs University Management.
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The black soldier fly larvae sign post was setup at the gate to guide prospective trainees to the
innovation demonstration and training centre.
Publicity material such as tshirts, notebooks, pens, pull up banners and sanitizers were procured
and dissemioanted accordingly to enhance awareness about the innovation of the black soldier
fly larvae.
Figure 36: BSFL signage at the Faculty of Agriculture

Source: Field data (2021)
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Figure 37: The ACALISE Director, Dr. Jude Ssebuwufu speaking at the launch of BSFL innovation

Source: Field data (2021)
Figure 38: The ACALISE Principal Investigator, Dr. Joseph Ssemakula speaking at the launch of BSFL innovation

Source: Field data (2021)
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Figure 39: The Ag. Vice Chancellor of UMU, Dr. Christopher Mukidi presenting a plaque to Ms. Mary Kajumba from PSFU.

Source: Field data (2021)
Figure 40: Representatives of the trained farmer groups at the launch

Source: Field data (2021)
Figure 41: Representatives of UMU management, staff and students at the launch
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Source: Field data (2021)
Figure 42: The current VC and Former VC John Chrysostom Maviri share a moment at the launch

Source: Field data (2021)
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Figure 43: The Farm Manager, Dr. Marius Barongo speaking at the launch

Source: Field data (2021)
Figure 44: The Dean, Faculty of Agriculture Dr. Pius Lina speaking at the launch

Source: Field data (2021)
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4. FINDINGS AND ANAYSIS
4.1 Data from Respondents about the BSFL innovation
SEX OF THE RESPONDENTS

Female
49%

Male
51%

Source: field data (2021)

Slightly more males, 51%, are involved in the survey as compared to the 49% female
farmers.
Respondents bought feeds for their livestock

6.80%
11.40%
No
Yes

93.20%
88.60%

Male

Female

Source: field data (2021)

When asked if they bought feeds for their livestock, 88.6% male said yes while only
11.4% said and 93.2% female said yes with only 6.8% said no.
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POULTRY FEEDS SOURCE

82.70%

Female

17.30%

65.20%

Male

Vet. Drug shop

32.60%

Kampala

2.30%

Grinding mills

Source: field data (2021)

When asked about their feed source, 65.2% of the male respondents’ aid Vet drug shop,
followed by 32.6% who sourced their feed from Kampala and the 2.3% who sourced from
grinding mills. 82.7% of the female respondents sourced from Vet Drug shop while 17.3%
sourced from Kampala.
Livestock farmers interested in BSFL rearing after
explanation
93.90%

65.20%

34.80%

6.10%

Male

Female
Yes

No

Source: field data (2021)
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From the above table, it can be deduced that far more, 93.9% of the male participants
are interested in BSFL rearing while only 65.2% of female are interested.
Farmers hoping to money as a result of adopting BSFL
Innovation

0.90%
2.90%

No
99.10%

Yes

97.10%
Male

Female

Source: field data (2021)

From the above chart it can be determined that 97.1% male respondents affirmed that
they saved money after one year of production while only 2.9% did not. Among the
female respondents a huge majority of 99.1% saved money after one year of production
while only 0.9% did not.
Pre-training assessment
Participants filled diagnostic assessment forms to gauge their entry knowledge on the
importance of insects or BSFL in particular. The survey sought answers from participants on;
experience with insects as food, previous trainings in insect farming and expectations from the
training. The results of the survey indicated that:
Over 90% of the participants reported having some prior experience eating insects especially
grasshoppers (nsenene) and white ants (nswa). In addition, 55.7% reported having heard about
insect rearing for food & feeds - though only 3% reported having had any prior training in insect
rearing. None of the trainees had any prior involvement with BSFL production. This reported
prior interaction with edible insects (nswa, nsenene) provided a very good starting point to the
introduction of BSFL rearing for animal feeds to the participants. The graph below summarizes
trainees experience with insects.
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Figure 45: Graph showing Farmer Trainees experience with insects

Trainees' experience with insects
Number of trainees

60
50

52

51

50

47

40
29

30

23

20
10

5

2

1

0
Do you have prior
experience eating
insects ?

Have you ever heard Have you ever had
Are you currently
about insect rearing any training in insect engaged in any kind
for food or feed
rearing?
of insect rearing?
before?
Yes

Have you ever been
inviolved in BSFL
production before?

No

Source: Field data (2021)
The training started with participants highlighting their expectations and most (over 80%)
participants mentioned acquiring knowledge and skills to rear the BSFL to improve the
performance of their piggery rearing units and to increase their incomes. There were also other
divergent expectations some of which are listed below:
Participants’ expectations:

1. To start rearing insects
2. To improve farm productivity, and also get skills to train others
3. To learn BSFL rearing and environmentally friendly practices
4. To learn how to rear BSFL and also conserving the environment
5. To learn how to commercialize BSFL rearing
6. To learn how to make animal feeds
7. To learn about the proper feeding of animals, and how to improve on personal
income
8. To gain skills and proper knowledge in piggery rearing
9. To get materials to start BSFL rearing
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10. To get the skills to start a business in line with the insects
11. To learn how to reduce on the cost of raising animals
12. To learn how to use waste for profit making
13. To get some good ideas on personal development
14. To learn about the different benefits of insect rearing
15. To learn how to use insect rearing to improve on crop production
Post-training assessment
At the end of the training, we assessed the acquisition of knowledge and skills among the
trainees, their confidence and readiness to train others and to run and supervise a BSFL rearing
operation and how they plan to use the knowledge and skills gained. We also asked them to
rate

the

trainers

on how

knowledgeable they were in

the subject matter of BSFL

production and its use as feeds for animals, as well as the appropriateness and adequacy of the
training methodologies and tools used. This was critical given that we were preparing the
trainees to become trainers of students and farmers, it was important that we release fully
equipped and confident trainers that would scale up the BSFL training.
Post training survey for staff and students BSFL training
During the training, the trainers employed a continuous assessment approach to ensure that
participants have mastered the concepts before proceeding to another session. This included
question and answer sessions, sharing experiences and other innovative feedback sessions.
Nonetheless, participants filled a formal evaluation at the end of the training to be sure that
their expectations are met and that feedback on the key elements of the training is obtained.
Below is a summary of the post-training assessment.
Participants’ feedback:
When asked to rate the overall organization of the training, 65% said it was outstanding and
33% said it was satisfactory. About the training methodologies used, 52% of the participants
said they were outstanding while 44% said they were satisfactory. When asked to rank their
level of achievement in terms of knowledge and skills gained, 44% said outstanding while 52%
said satisfactory. The graph below summarizes their responses:
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Figure 46: Graph showing Trainee feedback
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Regarding whether the trainees felt confident with the level of knowledge and skills gained
from the training that they could run their own BSFL rearing units – 100% answered in the
affirmative. Similarly, when asked whether they felt confident with the level of knowledge and
skills gained from the training that they could recommend BSFL rearing to friends – 100%
answered in the affirmative.
Participants were further asked about what they think should have been done better or
differently in the training arrangement. The participants had this to say:



The trainers should have brought more quantities of the live BSF larvae for
demonstration during the training.



A projector would have been a good addition and use of videos.



Meals could have been better.

When asked which part of the training arrangement the participants liked most, majority
echoed the following:



The practical part with insects



The fact that they were seeing whatever they were being taught



Seeing the breeding process of the insects



The part for feeding insects
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All the parts



The visit to the university BSFL rearing demo



The part of harvesting the larvae

Interviews were also conducted and participants were on purposively chosen. The following are
excerpts of their responses:
Mr. Ssemanda Jofrey the chairman of the group revealed that he is involved in a number of
farming activities ranging from farming to animal rearing. He also informed us that the target
is now commercial farming now that substance farming is in place. On the challenges he was
facing. He had this to say “We are having problems with limited capital, lack of skills, fake
inputs of agriculture and we cannot detect them at the input level. He revealed this can be
detected at the outcome level, and this affects our productivity. Now we are lucky UMU has
come up and is now helping us to manage our agriculture through such good innovations. We
are now in position to make our ingredients from a very rich source of the Black Soldier Larvae.
So, with this innovation we may So we now not need to buy silver fish, cotton seed or soya
beans anymore. This means that the money that would otherwise have been used to buy silver
fish, cotton seeds and soya beans will now be saved for other purposes. We have also known
other uses for the Black Soldier Fly Larvae-such as being a source of manure and also a source
of income”.
When asked how he was going to use knowledge he had gotten from the training. He replied “I
will use it by practicing what I have learnt and adding value on the chain of farming”
On asking about the importance of the University on taking this intervention to the
communities. He replied that it is timely because people have been very green on how they
can reduce costs of agriculture inputs. He revealed that now that the university has exposed us
to this innovation, we shall definitely reduce on our agriculture costs and increasing outputs at
reduced costs.
On whether the university should continue supporting them. He replied that we still need the
university so much. The university is the source of knowledge. We continuously need such
innovations. “I also wish to call upon the university to always consider this community when
doing their admissions. Our area lacks educated people. In case there are scholarships, we call
upon the university to consider us”
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Another participant interviewed Mr. Mulyowa Musa had this to say: “much as I am a Muslim, I
do rear pigs and I do not regret it since I do not eat them”. On the challenges he is facing
them, he revealed that diseases are very frequent. Also feeding them was very expensive. Yet
they still lacked adequate capital and limited space for rearing pigs. Now that this innovation
is in place, am optimistic that our outcomes will improve.
On whether the training has been helpful, he replied as follows: “the training has been useful.
I have personally learnt to make animal feeds from domestic waste”.
On how he was going to use the knowledge from the training, he revealed “I will continue using
the knowledge and skills to enhancing or improving my farming activities, especially making
the fertilizers for my gardens. But more importantly, I will share the knowledge with my
community to promote best practices amongst my friends”.
On the role of the university and this intervention, he replied that the university is doing the
right thing since farmers are yearning for knowledge and guidance. “We need the university to
organize us so that we can access capital for expansion and continuous training. We also need
help on how we can help our animals to avoid getting diseases”.
The participants were enthusiastic and exhibited a lot of interests for the Black Soldier Fly
Larvae innovation. This is an indicator that they are interested in the innovation and have some
prior successful experience with UMU. For example, one of the participants stated that:
“It is not the first time UMU is working with us in a bid to transform our communities. You
remember in the past our bananas were not flourishing well but UMU came down to us, it
taught us how Matooke can flourish despite challenges of climatic change. We are now
boasting of having the best Matooke in Mpigi. So even with the Black Soldier Fly Larvae am
sure will help us improve our livestock and animal practices. I therefore, call upon my
colleagues to accept this innovation”.
Pre-Training Assessment for the farmers training
A pre-training assessment was administered by the Trainer with a three-fold purpose:

1. To establish more broadly the trainees' experience and interfaces with edible
insects
2. To establish their existing knowledge or experience with BSFL production for
feeds
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3. To be used in evaluating the impact of the training through a comparison of the
pre- and post-training results.
They were also asked about their expectations of the training and how they plan to use the
knowledge and skills acquired through this training. Each trainee shared their views which they
also noted down on the pre-training assessment sheets provided by the trainer. This is part of
the trainers' monitoring and evaluation (M&E) procedures.
After this the session was proceeded further by the trainer explaining the main purpose of the
training and the project in general and what the trainees will learn about, by pointing out major
areas to be covered during the training. A summary of their responses is presented below:
Findings from the staff and students pre-training assessment
Majority of the trainees (96%) had eaten insects before with the grasshopper being the most
common insect eaten. Other insects eaten by trainees included white ants, crickets and termites
(Fig 2). Majority (92%) had heard about insect production for food and feeds but only 20% had
ever received training in insect rearing other than BSFL. The commonest source of information
for the trainees was the faculty of Agriculture itself as it had engaged in a pilot project for
cricket

rearing

before.

However, majority

of

the

trainees

had

never received any

training in insect production. Twenty percent (20%) of trainees said they had ever engaged in
insect rearing and specifically the crickets, this shows that they can easily integrate the rearing
of the black soldier fly larvae. None of the trainees reported prior experience in the production
of the Black Soldier Fly larvae (Fig 1).

82

Source: Field data (2021)
About their expectations of the training, the trainees' responses are summarized
below:

a) To learn how to breed the BSFL
b) To get practical exposure to the breeding

materials used

in BSFL

c) Learn various methods of BSFL production
d) Learn how to make feeds from the BSFL (feed formulation procedures)
e) Networking with experts in BSFL production
f) Gain insight into the biology and origin of the black soldier fly
g) Get hands-on skills
h) Learn about breeding BSFL for commercial purposes
i) Learn about value addition in animal feeds
j) Learn how to market the feeds
k) Learn

about

the

nutritional

content

of

BSF

larvae

in

l) Comparison to other protein sources
m) Learn about the BSFL production process and how it can be included
in animal health and public health issues if any
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n) Learn how to produce insects for different purposes
o) To stimulate interest in insect growing and use
p) To understand the importance of the BSFL
q) To learn about how insects can be domesticated
r) To learn about how insects can be used for food
s) To

get

more

knowledge

and

skills

on

the

production

and

breeding of insects
t) To go out to the demonstration and learn from the practical bit of
it
u) Learn

how

to

sustainably

breed

the

BSFL without

upsetting other

insects and members in the ecosystem
v) To acquire skills on new techniques of feed production v) To know
what it is all about

Source: Field data (2021)
About how they plan to use the knowledge and skills to be acquired through the training,
they gave the following:
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a) Practice it on my farm
b) To produce BSFL commercially
c) To train other farmers
d) To take it to my village and help other farmers
e) To train farmers on a new source of livelihood
f)

To improve utilization of insects as human food

g) To use BSFL in feed formulation
h) Streamline it in our training at the faculty
i) Start breeding the BSFL for research purposes
j) To better my facilitation / teaching
k) To demonstrate

to my community and the students the acquired skills

I) Intensify my extension training
m) Will train my family members about BSFL production &management
n) Will transfer

the

knowledge

to

the

women

union

of

60members to

which I belong
Findings from the farmers post-training assessment
Below are the results of the assessment.
Assessment of how knowledgeable trainers were about the subject matter
All the trainees said that the trainers were knowledgeable in all areas of BSFL production with
50% saying the trainers were extremely knowledgeable, and 41% saying trainers were very
knowledgeable as shown below:
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Adequacy and appropriateness of the training methodologies and tools
When asked to rate using a 5-point likert scale that ranged from strongly agree to strongly
disagree the appropriateness and adequacy of the
trainees agreed that the training

training methodologies used, 95% of

methodologies were adequate and appropriate to enable

acquisition of the required knowledge and skills: 50% strongly agreed while 45% agreed. When
it came to the tools used during the training, (100%) trainees agreed that the tools were very
adequate and appropriate. This is shown in the figure below.
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Trainees' acquisition of knowledge and skills
Two thirds of trainees rated very highly their level of achievement in acquisition of knowledge
and skills with 23.8% saying that their achievement was
their

outstanding

and

42.9%

saying

achievement was very high. Only less than 10% had average achievement and none score

low on acquisition of knowledge and skills as shown below.
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Trainees’ confidence and readiness to take on the training and to supervise BSFL
production
Trainees were asked to rate their confidence in training others (students and farmers) and
below were their responses. All (100%) agreed that they were confident with the knowledge
and skills gained that they can now train others with 55% saying they strongly agree and 45%
saying they agree. Close to 100% also agreed that they are confident with the knowledge and
skills gained that they can run or supervise a BSFL rearing operation; majority 64% saying they
strongly agree and 32% saying they agree. All trainees agreed that their decision to take the
training was worthwhile and that the training met their expectations. Quoted from one of the
trainees, “We had several add ons that we never expected to obtain from this training, like
the application

of herbal remedies

in

animal rearing, I didn't know how these would

interact with the use of BSFL, this made the whole experience exceptional”. Several trainees
also stressed the usefulness of the discussion groups and plenary sessions as they gave them
opportunity to teach back.
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Most interesting part of the training
The parts of the training that were most interesting to the trainees included the practical
sessions on the management of BSFL production unit (45.5%), the practicals of using BSFL as
feeds (40.9%), starting BSFL rearing and feed formulation. More interesting sessions are shown
in the table of results below.

Trainees' plans to use the knowledge and skills gained from the training
We also assessed how the trainees planned to use the knowledge and skills gained and the
results showed that majority (77%) planned to train others in BSFL rearing, close to two thirds
(64%) plan to establish their own BSFL production units and 9% will engage in more research.
These results showed an overwhelming interest in BSFL production and prospects for continuity
and scalability, as well as room for continued development of the industry through further
research and innovation.
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Source: Field data (2021)
In conclusion, the BSFL training achieved its intended objectives of equipping the faculty of
Uganda Martyrs University with knowledge and skills required to train others. We are confident
the university now has enough staff capacity to run a short course on BSFL production.

3.8 DAC Criteria Findings
Strategic relevance
Question 1: Priorities - To what extent has the project responded to the needs and
priorities of farmers and private sector partners?
The project addressed the priorities and needs of farmers and the private sector
The project aimed at and was successful in reaching out to the trainee segment (as this
will trickle down to the farmers). The project was carried out in participatory manner
and efforts were made to engage with farmers to understand their needs and adjust
the approach accordingly.
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Source: field data (2021)
Feedback from the trainees revealed that they would adopt the innovation, train others
in the community and engage in further research to improve the utilization of the
innovation to provide feeds for their livestock.
Question 2: Approach - To what extent has the project approach and intervention
logic responded to the market and development challenges/ opportunities in the
rural areas of Uganda?
The project approach was adaptable
The project took place in a fast changing market situation and will change the level
and type of opportunities available.
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BUSINESS OPPORTUNITIES THAT ARE LIKELY TO BE CREATED
18.60%

25.70%

12.70%
7.30%
11.40%
24.30%
Manure for agriculture

Restaurant suppliers

Feeds milling machine

Increased veterinary Doctors

Drug shops

Livestock dealers

Source: field data (2021)
Respondents indicated that several businesses are likely to emerge or be enhanced as
a result of the adoption of the black soldier fly larvae innovation in the community.
Question 3: Mainstreaming - To what extent has the project mainstreamed and
contributed to rights, gender and environment?
The project has adequate strategies in place that are being implemented, although
some adjustment is needed to reach the set targets.
Gender mainstreaming is prominent in the work of the project but, there are
opportunities for strengthening endeavors to reach targets. Rights based perspectives
are not explicit in the implementation, but relevant elements thereof are present in
the project. The project is actively promoting environmentally friendly practices,
although more attention is needed to occupational safety and health.

92

The gender distribution of respondents was fairly balanced which ensured balanced
findings.

Source: field data (2021)
Both male and female were involved in purchasing feeds for livestock and the farmers
that were surveyed.
Question 4: Efficiency - To what extent has the project staffing and operations been
efficient?
Several audit reports and the management responses indicate the necessary operational
systems were largely in place.
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Source: field data (2021)
Results from the assessment carried out after the trainings indicated that the trainers
were competent and knowledgeable in the subject matter.
Question 5: Sustainability - To what extent are the benefits of the project
sustainable?
The overall market-orientated approach of the project lends itself to a high degree of
sustainability, but the model may not be able to be self-sustained within the planned
implementation period.
Figure 47: Delivery of the feed and food mills to Uganda Martyrs University

Source: field data (2021)
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Returns from the feed and food mills will be used to cater for staff salaries, subsistence
needs and maintenance of equipment.
Figure 48: Mini entomology laboratory

Source: field data (2021)
Bench fees from researchers using the laboratory will be used to maintain staff and also
support further research into the black soldier fly and other related insects.
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4. LESSONS LEARNT, CONCLUSION AND RECOMMENDATIONS
4.1 Conclusion
The majority of the trainees (staff, students and farmers) were satisfied with the
training, as it helped them to meet their training needs. The demonstration facilities
for breeding and rearing the black soldier fly larvae are in place, tested and improved
to suit the needs of the University and the Trainees.
The short course training curriculum, manual for farmers and extension workers and a
cartoon book for the black soldier fly larvae have been developed using entomology
experts from the National Agricultural Research Organization (NARO).
Equipment for a mini entomology laboratory have been procured and setup to facilitate
learning and research in the black soldier fly and other insects.
A waste management facility has been constructed to support the collection, storage
and utilization of bio waste as substrate for the black soldier fly larvae.
Feed and food mills have been procured and installed to support further research in
developing black soldier fly feed ration and commercially processing feeds and food for
the community.
Training facilities were renovated and are now safe for use by prospective trainees. A
conference room was furnished for meeting, trainings and workshops.
And finally the black soldier fly larvae innovation was launched on the 24 th of September
2021, a ceremony officiated by The Chairman Board of Directors for the Private Sector
Foundation Uganda, Dr. Elly Karuhanga.
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4.2 Lessons learnt
The lesson learnt is that there are several businesses opportunities that can come with
the introduction of the BSFL innovation as an alternative feed resource.1 These include:


Produce on large scale to replace expensive additives like silver fish in animal
feeds



Invest in technology to process by products of BSFL



Production of fertilizers from the residues

The other lesson learnt was that the BSFL innovation can also come with Improved
agricultural productivity of farmers gardens2 using the residue substrates;


It was learnt that residues of BSFL can be used as fertilizers in banana, maize
and other gardens.

BSFL can be useful as an improved source of household income. It was established that
farmers can produce and sell the BSF larvae to neighbors engaged in livestock & piggery
production. In addition, it was also revealed that farmers can use the BSFL Frass to
produce vegetables for sell in local markets, and in so doing helping the farmers to
increase on the profitability of their small-scale livestock & piggery units. This in turn
enhances the household incomes and standards of living.
BSFL can be used in the municipal, city, town or home waste management in an
environmentally effective, efficient, friendly and sustainable manner.
The BSFL innovation was timely since it came at the time when the National Organic
Agriculture Policy had just been passed. So, it fits in very well, and as stakeholders we
are very optimistic that the BSFL will benefit the livestock sector3.
BSFL will benefit the farmers in many ways since it is cheap to produce and therefore
costs that had hitherto been incurred will be greatly reduced.4

Nindye Farmers1
2
Nindye farmers
3
ACSA
4
Former Vice Chancellor
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The BSFL innovation has helped to bridge the gap that has been created by the scarcity
of silverfish (Mukeene) which at times very expensive and highly competed for by both
livestock and the human population. In addition, the BSFL innovation will also reduce
on the stringent restrictions from government in as far as fishing is concerned.
The innovation came during the Covid 19 lockdown when everybody was at home. So,
it gave an opportunity to those responsible for its diffusion to effectively sensitize the
people through the media about the benefits of this innovation. So, awareness about
the BSFL innovation has been created.

5

BSFL prospective stakeholders involved in the livestock feed processing and livestock
business welcomed the innovation. They revealed that this will leverage their
businesses. They also expressed the need to collaborate with the university in order to
scale up or diffuse the innovation.6
Through the BSFL innovation, the university has managed to transform the farming
communities around the University.7
BSFL innovation came along with the modern mini entomological laboratory that
facilitate teach students not only in programmes of Biology and Plant Sciences, but also
enhance students learning in Animal Sciences, Biological Production Sciences, Molecular
Sciences, Organic Agriculture and Environmental Sciences.
The innovation came up with the short course curriculum for diffusing the BSFL
innovations to the farmers and the extension workers. Whereas this curriculum is
critical, there is need to have the curriculum translated in other local languages in
order to diffuse the innovation.

5

ACSA
Feeds manufacturers and livestock farmers
7
Farmers
6

98

Recommendations
The following were the recommendations for Uganda Martyrs University:


It was recommended that the BSFL trainings should also be extended to other
regions in order for the innovation to diffuse throughout the country.



The farmers called upon the university to continue engaging them and
collaborating with them.

There were also suggestions from respondents for the University to:


Develop the Black Soldier Fly Larva feed ratios.



Register the patent for the Black Soldier Fly Larvae innovation.



Translate the farmers’ manual into local language.



There is need to sustain the BSFL innovation conversations between the
university and the stakeholders.



Create a mindset change about the BSFL. So, the university has to do a lot on
social acceptance.



ACSA suggested that the extension workers get immersed in this innovation or
technology.



The University should patent this innovation or technology.



The Ministry of Agriculture should give in a hand to spread this innovation. This
is so because the BSFL innovation is likely to save the country from environmental
degradation. For example, when the technology is accepted, people will stop
clearing big chunks of land to grow soya beans of depleting the lakes to get
silverfish.



There is need to work with the National Livestock Resources Research Institute
(NLRRI) to develop the right mix of ratios.



It also important for the university to reveal to the prospective investors of this
innovation the amount of BSFL production that makes commercial sense.



There is need for more sensitization of the country about the importance of the
BSFL
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There is need for training prospective users on the rearing and breeding of the
BSFL.



There is a need to replicate the BSFL innovations to all the regions in Uganda.



Those into the livestock feed chain were very excited with the BSFL innovation.
They expressed the willingness to collaborate with the University. They in
addition, recommended that the university should bring them on board in far as
the subsequent BSFL training. They revealed that this would build capacity for
their businesses.



UMU/ACALISE should conduct short training programs to scale up the innovation
throughout the country.



Extension workers should be brought on board to help the farmers.



Need to tell people about the comparisons between the BSFL and other protein
feeds.



There is need to decentralize the BSFL innovation services as UMU (Nkozi) may
be inaccessible.



Human resources are still a big challenge. There is need to bring in more staff
on board.



There is need to popularize the innovation across various media and languages
throughout the country. For example, the training manuals and modules should
be translated into various languages.



UMU should work with the Zonal Agricultural Institutes or out grower schemes to
scale up the innovation.



The farmers called upon the university to continue engaging them and
collaborating with them.
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Other Recommendations as analyzed from the field

Source: field data (2021)
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ANNEX 2: DATA COLLECTION TOOLS

THE BLACK SOLDIER FLY LARVAE (BSFL) INNOVATION

BSFL Project Evaluation - Key Informant Questionnaire

1. In your opinion do you think the project is likely to improve the quality of life for livestock
farmers in Uganda?
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
…………………………
2. In your view, how successful has the BSFL Project been?
……………………………………………………………………………………………………………………………………………………
…………................................................................

3. Did you consistently get the BSF eggs from Uganda Martyrs University?
……………………………………………………………………………………………………………………………………………………
…………………………………………………………
4. How was the farmers’ adoption of the BSFL innovation?
……………………………………………………………………………………………………………………………………………………
…………………………………………………………

5. According to you; how many women were empowered with knowledge in:
a. BSFL rearing
b. BSFL breeding
c. income generation
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6. Were the livestock flocks more than doubled in terms in terms of quantity and income
compared to the previous situation?
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………
7. Is the project likely to create multiple business opportunities for the feeds market?

…………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………
…………
8. What recommendations do you make moving forward?
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………
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BSFL Project Evaluation – Farmers Tool Questionnaire
Location
District:……………………………………………………………………….
Sub county:…………………………………………………………………..
Village:……………………………………………………………………….
Characteristics of respondents
Age
1. How old are you?
a. 18-35
b. 36-45
c. 46-55
d. 56+
Sex
2. What is your sex
Male
Female
Marital status
3. What is your marital status?
a. Single
b. Married
c. Cohabiting
d. Separated
e. Divorced
Level of education
4. Did you complete school?
a. Primary
b. Secondary
c. Tertiary
d. University
e. None
Occupation
5. What is your occupation?
……………………………………………
Acquired Capacities & Benefits

6. (a) How many chickens/livestock did you have before the project?
………………………………………………………………………………………………
(b) How many chickens/livestock do you have now?
…………………………………………………………………………………………….
7. What type of management system do you practice?
a. Backyard/free range
b. Indoor raising
c. Cages
d. Other
7. What plan do you have for your livestock enterprise?
………………………………………………………………………………………….
8. What changes did the BSFL innovation make in your livestock?

9. Do you know of any BSFL Predators?
10. What measures do you take to control these predators?
11. (a) who provides the BSF eggs?
………………………………………………………………………………………………
(b) On average, how much do you pay for the services?
………………………………………………………………………………………………….
12. (a) Do you buy feeds?
…………………………………………………………………………………………………
(b) Where do you buy the feeds?
………………………………………………………………………………………………..
(c) On average, how much do you spend on livestock feeds?
………………………………………………………………………………………………..
13. (a) Since you embarked on the BSFL innovation: do you save any money?
Yes
No
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(b)How much? ………………………………………………………………………………
14. How often do you receive support from the Uganda Martyrs University?
a. When needed
b. Weekly
c. Monthly
d. Every three months
e. Other (please specify)
15. What was good about the project?
……………………………………………………………………………………………….
16. What would you have done differently in terms of social uptake of the technologies,
innovations and/or processes?
………………………………………………………………………………………….
17. What would you like to realise/achieve in the future with your poultry?
…………………………………………………………………………………………

18. What is the role of the wholesale feed suppliers in your business?
a. Feed supplies
b. Environmental information
c. Feed mix and presentation
d. House density (birds / m2)
e. Drug shops
18. (a) Where do you source feed materials?
………………………………………………………………………………………………..
(b) How do you get them to your shop?
……………………………………………………………………………………………
19. Do you get information support from the district information/agricultural officers?
……………………………………………………………………………………………………………………………………………
……
20. What kind of support do you get from the local government?
21. Do you consider the support adequate?
a. Yes
b. No
c. Other
22. What changes did the project bring to the women in the village?
a. Economic empowerment
b. Reduced hunger
c. Decreased illness
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d. Increased participation
e. Other (please specify)
………………………………………………………………………………………………………………………………………
……
23. How have you organised supply of;
a. Inputs?..............................................................................................
......................
b. Transport?..........................................................................................
....
24. How did such arrangements benefit the community?
……………………………………………………………………………………………………………………………………………
……
25. What is the function of the group?
…………………………………………………………………………………………………………………………………………………
……
26. What other activities does the group engage in besides livestock?
a. Savings and Credit Cooperative Societies (SACCOS)
b. Health assistance
c. Education bursary
d. Funeral assistance
e. Other (Please specify)
27. How did you know about the BSFL project?
a. Friends
b. Local government
c. Vet worker
d. Radio
e. Other (Please specify)
THANK YOU SO MUCH FOR YOUR TIME
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ANNEX 3: LIST OF CONTACTS FOR THE BSFL INNOVATION
Name

Title

Organization

Phone

1. Ms. Ruth Ssali

Statistician

Makerere

0772 930020

University
2. Dr. Kagezi Godfrey

Entomologist

NARO

0752 882788

3. Mr. Chris

Chick

Prime Poultry

0752460260

Ssewagudde
4. Mr. Peter Ssajjabi

Breeder
Feed Miller

New Agric. Alliance 0772 462828
Ltd

5. Ms. Nassuuna

ACSA

0779 325257

ACSA

0772 463220

BOBO Eco Farm

0772 306369

8. Ms. Margret Ssempa Farmer

Backyard Farmer

0757 631204

9. Mr. Joel Mukambwe Feed Miller

New Agric. Alliance 0779846070

Florence

Advocacy
Officer

6. Ms. Nakasi Harriet

National
Coordinator

7. Mr. Ssebombo

Lead Trainer

Edward

Ltd
10. Mr. Oloo Kennedy

Feed Miller

New Agric. Alliance 0754969593
Ltd

11. Ms. Sarah Ssajjabbi

Feed Miller

New Agric. Alliance 0704 555061
Ltd

12. Mrs. Kakeeto Annita Feed dealers

Mutima Feeds Ltd

13. Mr. Abdu Kasujja

Feed dealers

Mutima Feeds Ltd

14. Mr. Kule Rogers

Livestock

Nindye

Farmer

Group

15. Mr.
Jofrey

Ssemanda Livestock
Farmer

16. Mr. Abdoulaye Fofana PhD Student

Nindye

0779 004136

Farmers 0754 028992
Farmers 0705 198161

Group
Agro-ecology

0708 188771

Fall

17. Mr. Nkangi Yackoub Evaluator
Basajjabaka

Communications
0758 309438
Research
&
Innovations
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18. Mr. Peter Zaasa

Videographer Communications
Research
Innovations
19. Mr. Daniel Muliika
Photographer Communications
Research
Innovations
20. Ms. Nalule Juliet
Coordinator
Communications
Research
Innovations
21. Ms. Nassuna Juliet
Evaluator
Communications
Research
Innovations
22. Mr.
Mathew Videographer Communications
Research
Kirumira
Innovations
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0702 805202
&
0704 187257
&
0759 838196
&
0784 223415
&

&

ANNEX 3: LIST OF BSFL TRAINEES CONTACTED
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