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ABSTRACT

Increasing food security is premised on improving economic empowerment as well as
nutrition across the household. As such, development projects across Africa are
integrating nutrition objectives into pro-poor value chain development interventions to
increase dietary diversity and incomes. To meet the micronutrient demands of a growing
population, Rwanda seeks to increase the production of and access to meat-based
proteins, including chicken production. Despite Rwanda’s recent rapid economic growth,
there is a limited supply of and access to animal-sourced protein nationally. A hybrid
broiler model, which integrates elements of smallholder and larger intensive poultry
models, could be a sustainable approach. A model piloted in Musanze District, Rwanda.
Tworore Inkoko, Twunguke (TT) (Let’s raise chickens for profit!) uses an intensive, 100-
bird model with the aim of training and supporting 750 smallholder farmers through an
innovative private-sector-based train-the-trainer approach. This study examines the
initial evidence from TI production data to determine (a) the performance of improved
broiler breeds in a Rwandan smallholder context, (b) farmer profitability, and (c)
household consumption of broilers. With 18 months of flock data, average livability of
flocks was 89%, similar to large-scale, modern broiler sector averages globally. Tworore
Inkoko smallholders have been profitable, with average profit increasing as they gain
experience and grow-out new flocks (profit ranging between 28 and 89 USD per flock).
Birds set aside for consumption by farmers ranged from an average of 0.31 to 4.00 birds
per flock, settling at closer to three per flock by the end of the first 18 months.
Smallholder farmers in Rwanda have the potential to be successful through this model.
Lessons learned from the rollout of this pilot project will be used to inform potential
scale-up of this hybrid model across Rwanda, as well as other pro-poor value chains
looking to increase food security by generating incomes and increasing access to highly
nutritious and balanced diets.

Key words: household nutrition, food security, poultry, sustainable intensification,
public-private partnership
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INTRODUCTION

Since the 2007/2008 global food price crisis, there has been an increased interest in
improving food security through nutrition-focused projects throughout Africa that
include income-generating components [1]. The pilot project, Tworore Inkoko,
Twunguke (TT) (Kinyarwanda for “Let’s raise chickens and make a profit”), seeks to meet
these goals in a pro-poor value chain development aimed at training and supporting
smallholder farmers in the rural district of Musanze, Rwanda through the sustainable
intensification of broiler production.

According to the Comprehensive Africa Agriculture Development Programme
(CAADP) Framework for African Food Security (FAFS), food insecurity challenges
must address the link between markets and nutrition, including supply, marketing,
incomes of the vulnerable, and dietary diversification [2]. This is especially important in
Rwanda, where the availability of calories has paralleled human population growth, but
60% of households remain “food insecure” or “marginally food secure” [3]. More
specifically, the supply of highly digestible and complete protein, fats, and
micronutrients of good bioavailability remain insufficient in the Rwandan diet [4].
Animal-sourced proteins include these essential micronutrients and, unlike plant-sourced
proteins, contain significant amounts of the nine amino acids important for human diets.
However, price and availability of chicken remain barriers to increased meat
consumption among poor, rural households. A sustainable increase to the national supply
of and access to animal-sourced protein, through broiler production, provides an
opportunity to address these human nutrition needs [5, 6].

Rwanda’s Ministry of Agriculture and Animal Resources (MINAGRI) recognizes the
increasing demand for animal-sourced protein at the national level and has called for
increased investment in the poultry value chain [7]. This Ministry has further suggested
that semi-commercial smallholder poultry production (200-500 broilers) may be ideal
for Rwanda [8]. To achieve this, Rwanda needs sustainable integrated farming systems
that include economic, social, and environmental well-being to meet the nutritional and
caloric needs of its rapidly rising population. Broiler production is well positioned to
address the critical need for animal-sourced protein in human diets. Chickens have short
production cycles, among the lowest feed conversion ratio of all livestock and also
require little space. This is important for a country characterized by high population
density, and steep hillsides.

Recent estimates indicate that there are 0.97 million broilers in Rwanda, with a targeted
increase of 149% by 2022 through an increase in the scale and number of broiler
operations [9]. However, the Strategy & Investment Plan to Strengthen the Poultry
Industry in Rwanda identifies major constraints to strengthening the poultry industry
nationally, including: poor condition of village poultry, limited national supply of day-
old chicks, challenges with availability, quality and price of poultry feed ingredients, bird
health constraints, absence of marketing strategies, limited access to credit, and
institutional constraints [7]. Public and private investments, both domestic and foreign,
are working to address these challenges using a wide variety of approaches.
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Globally, the poultry sector is moving to intensive, confined, larger-scale production
approaches. These improved systems, including modern broiler genetics and concerted
biosecurity infrastructure, support productivity and disease control, for both birds and
humans [10]. However, concerns about the smallholder being ‘left behind’ remain [11].
Mottet and Tempio argue that the poultry sector must respond to the demand for meat
and eggs, as well as supporting economic opportunities for smallholders [12]. Increasing
smallholder poultry production requires the establishment of poultry networks, in
addition to well-designed and implemented information dissemination programs [13,
14]. As such, hybrid models — those which use intensive, commercial principles at the
household level — may best address the nutritional and economic needs of rural
smallholders, as well as contribute to national poultry value chains.

This paper examines the evidence from the first eighteen months of piloting one such
hybrid model in Rwanda TI. The following critical questions are addressed to understand
the ability of this poultry model to successfully increase incomes and diversify diets in
Rwanda:

1) Can Rwandan smallholders achieve livability averages similar to advanced, large-scale
broiler operations using improved broiler breeds?

i1) Can smallholders generate income on broiler sales?
ii1) Will smallholders and their households set aside broilers for consumption?

USAID Feed the Future Tworore Inkoko, Twunguke

The USAID Feed the Future Tworore Inkoko, Twunguke program leverages public-
private support to intensify broiler production for smallholder farmers in northern
Rwanda to: (a) increase incomes of rural smallholders, and (b) improve household
nutrition outcomes through the consumption of chicken meat. Using an innovative
private-sector-based train-the-trainer model, over a three-year and nine-month period,
the program will train 750 smallholder farmers in Musanze District, northern Rwanda,
in efficient broiler production. Customized for the Rwandan context, the program trains
farmers to raise 100 birds per 6-week production cycle in an enclosed coop of 100 square
feet. By the end of March 2019, 386 smallholders had been trained. Of these
smallholders, 272 had coops constructed and 205 had harvested at least one flock of
birds.

The model (Figure 1) employs a multi-faceted approach to recruitment, training, and
support of smallholders in the program. Targeted toward the poorest and most vulnerable
households (Ubedehe 1 and 2), TI’s multi-stage recruitment process results in farmer
cohorts of around 30 individuals. The recruitment process begins with a public
information session, from which interested individuals are randomly selected to attend
an information session and schedule a home visit to confirm a suitable coop location.
Individuals who remain interested are then invited to a three-day intensive Farmer
Training Program, which includes training modules on biosecurity, broiler management,
record keeping, and household nutrition. Upon completion, enrolled farmers receive
regular technical visits from the project staff. At the end of the grow-out cycle, farmers
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are offered a guaranteed broiler buy-back and are encouraged to keep chickens for
household consumption.

Tworore Inkoko farmers receive two types of credit assistance to cover production costs
for the program. First, farmers receive a zero-interest loan for all one-time expenses for
set up (approximately 600 USD), including the coop building itself and the coop
equipment (drinkers, feeders, clay pots for heating the coops). The second line of credit
covers recurring expenses for each production cycle. These recurring expenses
(approximately 300 USD per flock) include day-old chicks, feed, litter, disinfectant,
charcoal (for heating the coops, especially in the first 14 days), and vaccines. All of these
inputs (both initial set-up infrastructure and recurring inputs) are provided to each
enrolled farmer by the TI project. Farmer coops are built by a local contractor, who builds
each coop to the same specifications. The TI project staff deliver day-old chicks, feed
and other recurring inputs to each farmer at the start of each cycle. Finally, the project
guarantees to harvest and sell the enrolled farmers’ chickens, and also calculates a
farmer’s payment based on the revenue from the sale of his/her flock, minus the recurring
expenses’ line of credit.

Regular (63-day) broller production cycles
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Figure 1: Tworore Inkoko, Twunguke smallholder broiler production model

As of March 31, 2019, TI has trained and enrolled 12 cohorts with a total of 210 female
and 176 male TI producers. Table 1 provides additional enrollment details. About 82%
of farmers have successfully completed the training and passed the competency test to
be enrolled as a TI farmer; this is the same rate among men and women for the project
as a whole. The competency test screens to ensure enrolled farmers are prepared to keep
high production standards, as well as reinforce the perception among communities that
the TI program wants serious participants. To date, only two farmers were dismissed
after written warnings due to poor performance or not adhering to training protocols
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during production. As such, the program has an extremely high retention rate (99%) over
the first 18 months.

Target population and region

Tworore Inkoko targets rural smallholder households in Musanze District. Musanze is
located in the Northern Province, bordering Uganda and the Democratic Republic of
Congo. Musanze has a population of 368,000 (2012 census) and is representative of the
densely populated smallholder rural areas and poverty rates across Rwanda [15]. In
addition, Musanze has been identified by the Government of Rwanda as a district with
slightly higher than average levels of undernourishment [15]. Furthermore, Musanze is
the location of Rwanda’s first commercial feedmill, Zamura Feeds Ltd., located just
outside Ruhengeri town, and the Northern Province has a high concentration of layer
operations. This makes Musanze a strategic location in terms of operations, as well as in
terms of improving nutrition and income outcomes for smallholder households.

Musanze District Legend
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Figure 2: Map of Musanze District and Tworore Inkoko selected sectors (insert:
location of Musanze District in Rwanda)
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MATERIALS AND METHODS

Data were obtained from TI farmer enrollment, production records, and sales records
beginning on September 15, 2017 (first chick placement) through March 31, 2019,
recorded by the farmer’s ID number. During each cycle of chickens, the project tracks
flock records, which include recurring expenses (chicks, litter, feed, disinfectant,
charcoal and vaccines), harvest numbers and weights, sales (live and/or processed birds),
farmer revenue, and number of birds set aside for home consumption. All data are entered
into the TI database, run through Microsoft SharePoint.

RESULTS AND DISCUSSION

i) Broiler livability

The TI hybrid broiler model uses modern genetics broilers and intensive commercial
production approaches at the smallholder household level. Broiler livability serves as an
indicator of smallholder farmers’ ability to achieve the quality production standards of
large-scale models. Overall, broiler livability -- percentage of birds surviving to harvest
age -- is reliant on factors such as chick quality, biosecurity, temperature management,
vaccination, and securing birds in a locked, single entry point coop to reduce instances
of theft.

Tworore Inkoko uses Ross 308 from locally-based hatcheries as it is the only modern
genetics broiler currently available in Rwanda, and is a fast-growing, feed-efficient, and
high-yielding meat bird. In addition, this bird is characterized by softer meat, lower price,
and is more appealing to the tourist/expatriate market compared to traditional, dual-
purpose birds. On average, it takes around 48 days for fast-growing chickens to reach
market weight while it takes around 80 days for slow-growing chickens [16]. With up to
five grow-out cycles (flocks) per year, farmers have more regular and robust cash flow
opportunities than through dual-purpose poultry models.

Large-scale, industrialized broiler systems achieve average livability of 90% or above
[17] by heavily enforcing biosecurity protocols and regulating temperature with propane
brooders and automated fan ventilation. In the first 18 months of the TI project, livability
averaged 89% -- comparable to these large-scale, industrialized broiler systems. Overall,
TI flocks largely remained above the 90% livability expectation (12 of the 18 months;
Figure 3). One of the main reasons for the high livability of the project’s birds is the
heavy emphasis on biosecurity placed on all aspects of the TI program. Biosecurity is
built into the design of the program through the implementation of standard size 100
square foot closed coops with a single access entry door. This biosecurity design is then
enhanced through training TI farmers in biosecurity protocols, and throughout the
continual engagement these farmers have with TI broiler technicians during and between
production cycles.

Adhering to strict biosecurity protocols are a requirement of maintaining enrollment in
the TI program. These protocols include: 1) only one person in the coop at a time; ii)
mandatory use of coop footwear; iii) elimination of all other poultry kept by a household
prior to coop construction, and maintaining TI program birds as the only poultry raised
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by an enrolled household; iv) a minimum of 14-days between cycles to reduce pathogen
load; v) no other birds ever put in the coop except for those delivered by the TI program;
vi) coops kept locked at all times and keys kept where only enrolled TI farmer and one
or two trusted household members know.

The majority of farmers adhered to these rules, resulting in high bird livability at harvest.
Two farmers who broke protocol (v) above were ejected from the TI program due to a
breach of contract. The removal of these farmers and the subsequent deconstruction of
their coops helped to reinforce the high priority placed on adhering to biosecurity
protocols to maintain high livability rates and farmer success.

The highest mortality occurred between November 2018 and January 2019, when
livability ranged between 81.1 and 85.3%. In October 2018, TI switched to pelletized
feed. Consumption of pelletized feed (rather than mash feed) enables broilers to reach
target weight more quickly due to the efficiency of feed delivery. However, several
farmers at elevations above 2000 m experienced bird mortality of more than 30% during
the fifth week of bird growth due to ascites (fluid in the abdomen). The lower oxygen
availability at these higher elevations meant that several birds in a flock were growing
too fast vis-a-vis their vital organ development. In December 2018, TI technicians asked
these farmers at higher elevations to switch back to the original mash feed. As a result,
the February 2019 bird harvests returned to approximately 90% bird livability.

Minor variations between 90 and 95% livability have been primarily caused by
fluctuation in day-old chick quality, an issue of sourcing chicks in Rwanda, and new
farmers’ ability to maintain proper temperatures in the first two weeks of brooding when
farmers must tend to their charcoal brooders every couple of hours, day and night.
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Figure 3: Average livability (%) of broilers raised by Tworore Inkoko farmers
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ii) Farmer revenue

Tworore Inkoko farmers experienced varying profits across the first 18 months of the
project, ranging between 28 and 89 USD (RWF 25,000 and 80,000) per flock. Prices of
chicken per live kg fluctuated between 1.33 USD (RWF 1,200) (December 2018) and
1.91 USD (RWF 1,718) (August 2018) (Figure 4). Sales of TI broilers have been
occurring throughout the project, which aggregates birds of harvest age (typically 42-49
days) and sells to a range of consumers, including hotels, restaurants, traders,
supermarkets and individuals. The project staff use vehicles from Zamura Feeds to
collect and deliver birds from producers to either a local processor or live markets. The
project staff also collect dressed whole birds post-processing and delivers them to
dressed markets, including through the TI storefront location in Kigali. Live and dressed
markets are sourced by the TI marketing team throughout Rwanda; the largest broiler
markets in Rwanda are in Kigali and Gisenyi.

Farmer profit is maximized by high sales prices at the time of harvest and low cost of
production throughout the production cycle. While commercial feed purchases comprise
the largest proportion of broiler enterprise costs, farmers are able to secure positive net
revenue from broiler production, similar to other smallholder broiler production across
sub-Saharan Africa [18, 19, 20]. The TI team learned the best methods to train and
support farmers during the first three months of production for high livability and low
cost of production to maximize farmer revenue. While the initial design of the training
program remains largely unchanged, the broiler technicians learned where farmers
needed the most emphasis and follow-up, and farmer profits steadily rose.

The broiler sales in December 2017 were characterized by a strong demand for chicken
around the Christmas holiday. However, market demand dropped early in the year
(January - February 2018). While farmer profits rose in March 2018, the national demand
for broilers dropped in April, primarily corresponding with the Rwanda Genocide
Commemoration activities and Easter holidays. In May and June 2018, TT hired two sales
people who specifically focused on identifying buyers in the Northern Province, and in
Kigali. By late November 2018, other broiler enterprises across Rwanda increased
poultry production to meet the seasonal holiday demand and prices decreased. Prices
remained low again through February 2019 before rising again in March 2019 (Figure
4).
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Figure 4: Farmer net average profit per flock versus sale price and cost of
production (COP)

Cost of production fluctuated between 1.16 USD (RWF 1,046) and 1.46 USD (RWF
1,316) per live kg in the first year of the TI project, fluctuating as farmers enrolled and
produced their first flocks. As farmers gained experience, cost of production stabilized
in the last six months of the 18-month period (October 2018-March 2019), ranging
between 1.30 USD (RWF 1,168) and 1.33 USD (RWF 1,194) per live kg of bird
produced. Overall improvement in broiler husbandry practices helped drop the cost of
production for farmers, resulting in increased farmer revenue through mid-November
2018. While there were fewer farmers who raised five or more flocks (Figure 5), initial
results indicate that there is distinct improvement in average gross profit per flock with
experience.

Tworore Inkoko farmer revenue is most influenced by individual husbandry techniques,
as well as broiler market variations. While TI farmers are not mandated to sell their birds
back to the project, the opportunity to do so helped them to maintain a certain level of
farmer profitability. It is important to note that while TI farmers may be profitable, a
greater understanding is needed to determine how their poultry activities have affected
other livelihood activities. Additionally, while evidence shows that income is coming
into the household, little is known about household decision-making and power over
these new financial resources. Anecdotal evidence from TI technicians suggest that some
men in a household will maintain full control over how the income is spent, even if a
female in the household is the primary farmer.
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Figure 5: Count of farmers per flock number

iii) Consumption of broiler meat

The success of Tworore Inkoko also depends on increasing dietary diversity through the
consumption of animal-sourced protein. A useful indicator of this is the number of birds
which farmers retain for household consumption. At each harvest, farmers select the
number of broilers they want to keep. Farmers set aside for home consumption an
average of 0.31 (December 2017) to 4.00 (August 2018) birds per 100-chick flocks.
Anecdotal information indicates that birds set aside are either processed at home and
consumed in the farmer’s home, gifted to neighbors, or given to peer farmers, who will
then give a chicken back once he or she harvests his/her own flock.

In the first months of the project, the training and broiler technician visits strongly
encouraged farmers to keep at least one bird each cycle for consumption. While there
was some early interest in eating the chickens, farmers’ interest in setting aside the birds
for consumption dropped as the sales price rose in December 2017. In February 2018,
the TI team re-stressed the importance of keeping chickens for household consumption,
particularly for women of reproductive age and children under five years of age. By April
2018, birds set aside for consumption had risen to an average of 1.5-2.0 chickens per
flock.

In May 2018, TI implemented hands-on interactive nutrition training to support increased
consumption of birds among program participants. These half-day training sessions
consist of a lesson on the importance of dietary diversity and animal-source protein
consumption, a shopping activity to budget for chicken, eggs, or other proteins, as well
as cooking and sharing a balanced meal that includes chicken. During this training, TI
farmers are encouraged to share chicken meat with every member of their household.
Following the training, average consumption of broilers increased to a peak of 4.0 birds
per flock by August 2018. As prices of birds increased in September 2018, consumption
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once again decreased, but stabilized between October 2018 and March 2019 at
approximately 2.5-3.0 birds per flock.

Given that bird consumption is an indicator of increased animal-source protein in the
household, it is important to consider nutrition education factors that may have
influenced the findings. Previous studies highlight the positive relationship between
owning livestock and improved diets [21, 22]. In addition to owning livestock, nutrition
education at the household level has been shown to enhance family nutritional outcomes
[23, 24]. Given the peaks of TI household bird consumption during periods of increased
nutrition education and promotion activities, this highlights the potential impact these
nutrition education interventions may have on household diet.

300
250
200
150
100

50

total number

mmm total number of birds set aside for home consumption

= gverage number of birds set aside for home consumption per flock

Figure 6: Broilers set aside for home consumption by Tworore Inkoko farmers
CONCLUSION

Through the first 18 months of program observations, results suggest that the TI hybrid
model supports commercial farming among smallholder famers in a way that increases
incomes and diversifies diets. By adequately training and supporting farmers in effective
broiler husbandry, the majority of participants have successfully maintained high
livability, generated profit and consumed chicken meat. For most months of production,
TI flocks have remained above the 90% livability expectation. On average, farmers are
making around RWF 47,000 (USD 52), with 3% of farmers making as much as RWF
100,000 (USD 111) or more per flock. On average, TI farmers keep three chickens per
100-bird flock for consumption.

As the program continues to enroll more producers in Musanze, further research will
improve the understanding of the long-term impacts related to household decision-
making around income and diet. Focus groups and an annual household survey will be
used to collect further data to assess the success of this model. As the initial period shows,
technical assistance and training provide critical support to enrolled farmers as they learn
efficient production techniques, improving profit, and to consume chickens, improving
household nutrition.
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As the program considers scaling-up throughout Rwanda, TI must consider the logistical
challenges to supply, support, and harvest 100-bird flocks. Lessons from this program
suggest that the largest challenges to success may remain outside of the smallholder
farmers’ control, on either side of the poultry value chain. Nationally, growth targets for
the poultry value chain are at an all-time high in Rwanda; however, existing constraints
have been identified and are being addressed nationally [7, 9]. At the supply end of the
chain, one of the challenges to the TI program has been consistent and reliable sourcing
of quality day-old Ross 308 chicks. Other inputs, particularly charcoal (for brooding) and
poultry feed, are susceptible to price fluctuations and account for the largest expenses
toward grow-out, thus placing the most stress on producers [25]. Tworore Inkoko has
started to source chicks from multiple hatcheries, as well as looked into bulk purchases
of lower cost feed, to increase the sustainability of this model.

Additionally, post-harvest resources are limited in the Rwandan poultry value chain.
Maniriho and Bizoza have called for government and development agencies to build
structures that help stabilize and assure markets for farmers, such as contract farming
schemes [26]. While the TI program offers a guaranteed buy-back of birds from the
farmers at harvest time, challenges remain related to the seasonality of market demand,
processing and cold-chain logistics, and broiler marketing strategies. With better
understanding of bird markets across Rwanda, TI can tailor the number of birds and the
type of post-harvest direction (n other words processed vs live) according to market
demands and revenue opportunities.

In response to the need for food security programs to address both nutrition and income
objectives, TI’s pro-poor value chain program sustainably intensifies production of
broiler chickens in Rwanda. The hybrid model allows for specialization in the value
chain, while considering the economic, social and environmental context of Musanze.
However, training and supporting farmers is not enough when considering scaling of
such a program. Expansion must also be considered at both ends of the value chain to
maintain farmer profit and household dietary diversity.
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Table 1: Tworore Inkoko, Twunguke recruitment and enrollment (July 2017 —

March 2019)
Trgiariieng Nurpber Officially PF:rcentage of
Cohort Sector - cell (MM/YY) Trained enrolled trained, enrolled
Male Female | Male Female | Male Female
Muhoza and
1 ?gﬁfft‘nze 0717 | 14 12 | 14 12 | 100% 100%
cohort)
2 Muhoza 10/17 9 21 7 20 78% 95%
3 Gataraga 1 12/17 16 17 15 15 94% 88%
4 Kinigi 1 02/18 21 14 19 10 90% 71%
5 Gataraga 2 04/18 26 11 20 4 77% 36%
6 Kinigi 2 06/18 15 20 13 13 87% 65%
7 Gataraga 3 08/18 25 7 16 6 64% 86%
8 Kinigi 3 10/18 14 21 13 20 93% 95%
9 Gataraga 4 12/18 31 23 26 21 84% 91%
10 Kimonyi 1 01/19 13 41 12 31 92% 76%
11 Rubundi 1 02/19 22 32 15 24 68% 75%
12 Cyuve 1 03/19 8 38 6 34 75% 89%
TOTAL 214 257 176 210 82% 82%
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