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Village chicken production holds much potential for the alleviation of malnutrition and

poverty in rural communities in Africa. Owing to their subsistence nature, however,

such systems are rife with infectious poultry diseases such as Newcastle disease

(ND). Strategies common for the management of ND and other poultry diseases in

intensive production systems, including vaccination and biosecurity measures, have seen

limited success in the village production systems. New approaches are needed that

can successfully deliver animal health inputs and services for the effective management

of poultry health challenges in low-input systems. Our study utilized focus group

discussions withmen andwomen farmers as well as other poultry value chain actors such

as input suppliers, live bird traders and processed poultry meat retailers, to investigate

potential options for delivery of animal health care to village poultry systems in northern

Ghana and central Tanzania. ND was commonly reported as a major disease constraint

in the study sites of the two countries, with resulting fatalities particularly impactful on

men and women producers and on traders. We therefore also conducted interviews that

focused specifically on the gender component of village chicken production. The key

health related challenges prioritized by women and men participants included limited

access to, and poor quality of, vaccines and veterinary drugs, a shortage of veterinary

officers, and insufficient knowledge and training of farmers on flock management

practices. Women, more than men, emphasized the difficulties of accessing poultry

health services. Our assessments suggest that for poultry health care delivery in the

studied communities to be effective, there is need to improve the supply of good quality
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drugs and vaccines in rural areas, respond to the needs of both men and women,

and recognize the different incentives for farmers, traders and other value chain actors.

Community-based approaches and increased use of ICT technology such as mobile

phones have much to offer in this regard.

Keywords: poultry, value chain, newcastle disease, veterinary service, smallholder, gender, focus group

discussion, qualitative analysis

INTRODUCTION

Small-scale chicken production holds much potential for the
alleviation of malnutrition and poverty in rural communities
across Africa (1). However, low productivity is a major feature
of village poultry production in the region, limiting capacity of
smallholder poultry to deliver on its potential for addressing
poverty and food security (2). Infectious poultry diseases are a
key factor driving low productivity of village poultry production
systems (3). In this respect, the overall inability of animal health
care systems to effectively reach women farmers—observed
in Tanzania and Ghana (4, 5)—makes the small-scale poultry
sector, generally in the hands of women, even more vulnerable
to diseases.

Although data are limited, highmortality rates in village flocks
are primarily attributed toNewcastle disease (ND). ND is a highly
infectious viral disease among domestic and wild birds. Virulent
strains can cause up to 100% mortality among affected flocks
resulting in major economic losses each year (6–8). In addition
to ND, coccidiosis, fowl pox, infectious bursal disease, and less
commonly avian influenza cause high morbidity and mortality
in village flocks in Africa (9–11). Chickens raised in extensive
production systems with minimal biosecurity measures and
restricted access to veterinary inputs, including pharmaceuticals,
are at increased risk of these diseases (12–15).

Disease control is difficult to carry out under free-range
conditions in resource-constrained areas and is therefore limited
in practice (16). Good husbandry and biosecurity practices (e.g.,
regular clean animal pens, quarantine new birds, isolate sick
birds from the flock) provide relatively inexpensive and effective
prevention measures for infectious diseases. However, most
village poultry producers have not had any training on poultry
keeping and there is a critical need to increase knowledge and
best practices of producers. Additionally, although not always
readily available to smallholder producers, vaccination offers
an effective approach to specific diseases. For example, when
carried out appropriately, vaccination against ND in village
poultry flocks has been shown to be an effective control strategy
resulting in decreased mortality and consequently increased
income, utilization of poultry products, and nutrient intake
among households (3, 17, 18).

In many low-input poultry systems such as the village poultry

production systems, considerably more effort is needed to

bridge critical gaps in policy, co-ordination, quality assurance,
packaging, administration, evaluation and monitoring, training,
and gender-sensitivity to facilitate successful vaccine delivery
(18, 19). Such an environment could hinder investments into

vaccine supply on the part of public and private agencies, as
well as vaccine uptake by smallholder producers. A recent study
found that while chicken-owning smallholders households place
value on, and benefit from, vaccines against ND, they face
substantial other barriers to vaccination (20). Studies such as (21)
have highlighted the importance of market-driven approaches to
addressing non-technical constraints to vaccine availability while
other studies have stressed the need to understand preferences
of small-scale poultry farmers and to recognize that these
preferences could differ for women and men (22, 23).

Conceptually, a successful system for the delivery of animal
services to village poultry value chains, at least in the context
of ND management will be one that adequately addresses issues
of weak effectiveness, poor availability, and inequitable access
to animal health inputs (e.g., vaccines and veterinary drugs). It
should also account for concerns about user perceptions and
experiences of the services. The poultry value chain refers to the
range of activities involved in moving product (in this case live
poultry and poultry products) from the village producer to the
final consumer. To be sustainable, a technically efficient animal
health system serving the poultry value chain must in addition
provide the right mix of incentives to relevant value-chain actors,
i.e., producers, private investors and other decision-makers that
critically affect its success (19). In practice, ND control programs
across Asia, Africa and Latin America that have been considered
technically sound and sustainable included various elements of
quality control in veterinary pharmaceuticals manufacturing,
field level quality assurance, the involvement of men and women
farmers in program monitoring and evaluation, and active
collaboration with relevant government ministries (18).

In Tanzania, constraints to development of the poultry sector
are reported to include poor quality of inputs particularly
veterinary drugs and vaccines, inappropriate use of veterinary
drugs and vaccines and limited access of farmers to quality
veterinary and extension services (24). While a locally produced
vaccine (called I-2) is available that is heat stable and can
withstand high temperatures (37◦C), making it suitable to
an environment with limited cold chain capacities; it’s use
is not widely established and many poultry farmers raising
village breeds of chicken rely on heat-labile vaccines. Heat-
labile vaccines tend to lose potency or viability if stored under
unrefrigerated conditions (2–8◦C) for prolonged periods (25).
Electrical power shortages, non-functional and obsolete storage
equipment, and inadequate temperature monitoring and control
during transportation are amongst the problems constraining
cold-chain vaccine delivery in rural Tanzania (26). As in
many developing countries, the cold chain is usually more
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reliably maintained going from manufacturers to importers and
distributors but becomes less so from vaccine distributors to the
end-users (27).

While vaccine development and approaches to animal health
care delivery in Ghana and Tanzania may over the years have
better incorporated market and social considerations in their
design (21, 28, 29), vaccine use is still not widely adopted
in the low-resource poultry systems of both countries (30).
There remains considerable ineffectiveness in the management
of diseases like ND, particularly amongst producers in rural
areas. To help shed light on this constraint and to assess
potential solutions, our study investigated three main research
questions: (1) What are the key constraints to animal health care
delivery to small-scale poultry producers in northern Ghana and
central Tanzania, viewed from the perspectives of the value chain
actors most affected (e.g., chicken farmers and veterinary input
providers); (2) How do these constraints impact on producers
and others in the value chain; and (3) how does ND impact
women and men farmers and other value chain actors. The
responses to these questions help answer a final question: (4)
What key market, institutional and other interventions could
enhance the effectiveness of animal health care delivery in Ghana
and Tanzania to better benefit village poultry production systems
in the two countries.

The study is part of a larger study focused on development of
appropriate business models to enhance the distribution of new
chicken lines with improved genetics for ND resistance in village
poultry production in the two countries. Breeding for resistance
to viral infections is considered a viable option for addressing the
ever-present threat of infectious diseases in poultry systems in
Africa, given the vast genetic potential of local African chicken
ecotypes (10). This approach has gathered momentum in recent
years and is the focus of an ongoing research-based intervention
for village poultry production in Ghana and Tanzania (30). The
chicken ecotypes developed through such breeding strategies
are expected to confer significantly improved but only partial
resistance to ND. As such, attention still needs be paid to
ways of improving animal health management and the delivery
of veterinary inputs and services as part of the value chain
upgrading that will be needed to support enhanced village
chicken production (30, 31).

MATERIALS AND METHODS

Value Chain Assessments
To address the research questions, we conducted assessments
of the poultry value chains associated with village chicken
production in selected sites in Ghana and Tanzania. Gender,
participatory epidemiology, and value chain assessment
frameworks were used to guide the poultry system assessments.
The frameworks were operationalized through participatory
appraisal methodology utilizing a value chain assessment toolkit
developed under the CGIAR Research Program on Livestock
(32). The toolkit provides a set of tools to analyze livestock value
chains and identify, monitor, and evaluate interventions that
improve value chain performance and gender inclusiveness.
It has been applied widely, for instance in the Uganda pig

value chains (33), in the Tanzania dairy value chain (34), and
the Burundi dairy value chain (35). We applied participatory
methods including pairwise ranking and value chain mapping,
guided by semi-structured interview checklists adapted from
the tools. Three tools from the value chain assessment toolkit
were utilized.

The participatory epidemiology tool was used to identify
poultry health constraints and priority diseases and their impact
on poultry production systems. The value chain assessment
tool was used to identify overall backyard poultry value chain
constraints, map out the marketing channels for chicken,
inputs and services, and document prices along the marketing
channel. The gender tool was used to assess men and women’s
participation in the poultry value chain, identify gender-based
challenges in accessing poultry inputs and markets, and identify
challenges associated with poultry diseases.

Study Area
The study was conducted in Singida and Dodoma regions
in Tanzania and in Upper East region and Northern region
in Ghana. The 4 regions were identified based on location
of production of local chicken ecotypes, high frequency of
Newcastle disease occurrence and proximity to demand areas,
specifically towns such as Tamale, Bolgatanga, Dodoma and
Singida. The regions are locations with growing demand for
indigenous breeds of chicken. Identification of the study regions
was informed by desk review and site scoping studies conducted
in 2019 to identify potential target groups and poultry systems for
chicken lines with enhanced ND virus resistance. The selected
regions are characterized by a high population of local chicken
ecotypes and households raising poultry under backyard systems.

In each region, two districts were selected for the value chain
assessments, one representing peri urban chicken production and
the other, rural chicken production that is far from urban demand
centers (30).Within each district, two second level administrative
divisions were selected (Metropolitan, Municipal and District
Assembly, or MMDA for Ghana and ward for Tanzania), yielding
a total of eight sites per country as depicted in the spatial maps in
Figure 1 for Tanzania and Figure 2 for Ghana, and in Table 1.
Dodoma and Singida regions are in Central Tanzania and are
among the regions with high indigenous chicken population. The
number of households keeping chicken in Dodoma was 139,992
in 2006, raising about 1,825,867 chickens (36). In Singida, the
number of households keeping chickens was estimated at 125,895
raising 1,658,178 chickens (ibid.). Livestock keeping is the second
major economic activity in the regions, with chicken rearing
being one of the most important activities. Dodoma region has a
dry savanna type of climate, which is characterized by a long dry
season lasting between late April to early December and a short
single wet season from January to March (37). Singida region
receives rainfall frommid-November till April or earlyMay every
year (31). Temperatures in both regions range between 15oC and
30◦C depending on season and altitude.

Upper East Region and Northern Region throughout the
study refer to administrative units in Ghana established in 1987
and bearing those names until early 2019. The Upper East and
Northern regions of Ghana account for 46% of backyard chicken
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production, comprising indigenous chicken, guinea fowl and
turkey (38). The Northern region has a chicken population of
1,744,799 and the Upper East region has a smaller population
of 578,647; while the guinea fowl population is 1,414,649 in
Northern region and 622,616 in Upper East region (ibid.). The
two regions are in Northern Ghana and fall within the Northern
Savanna ecological zone, with a vegetation largely comprising
grasses, short woody trees, and shea and baobab trees. Daily
temperatures are variable but characteristic of savanna zones,
with an average daily temperature of 34◦C. Some months,
especially July to September are very humid. The Northern and
Upper East regions are classified among the top three poorest
regions in Ghana (39).

Sample Size
In each of the four sites per region, four FGDs each comprising
12–15 participants were held with backyard chicken farmers and
other poultry value chain actors. The participatory epidemiology
tool was applied to one mixed-sex FGD with farmers while the
value chain assessment tool was applied to one mixed sex, mixed-
occupation FGD with poultry value chain actors comprising
chicken traders, chicken feed traders, veterinarians, veterinary
drug stockists, and chicken farmers. The gender tool was applied
to two sex-disaggregated FGDs with women and men small-
holder chicken farmers. The farmers and value chain actors
who participated in the FGDs were randomly drawn from lists

generated by the village chiefs in collaboration with agricultural
extension staff in each location. For the poultry value chain
actors, snowball sampling was used to identify the participants
invited to the FGDs. We stopped recruiting FGD participants
when we reached the principle of saturation (i.e., no new
information will emerge from the discussions). A total of 64
FGDs were held, comprising 976 value chain actors (Table 2).
Women made up 45 percent of all participants. The value chain
assessments were held between December 2019 and May 2020.

Conducting the Interviews
Each FGD was facilitated by two local enumerators who spoke
the dialects of the communities and were drawn from the study
regions. All enumerators were trained by experienced project
scientists prior to the start of the fieldwork. The FGDs were
conducted using open-ended semi-structured questions (focused
on the broad topics listed previously) and in ways that allowed
participants to express different opinions during the group
discussions. Participants in all three FGDs were encouraged
to discuss the solutions they considered relevant to addressing
challenges they had identified in the smallholder poultry system.
In each FGD, one enumerator facilitated the discussion and the
other took written notes of the discussion. Discussions were
also recorded digitally. One project scientist was present in each
of the FGDs to oversee the process and ensure all emerging
information was explored as appropriate. Consent was obtained

FIGURE 1 | Study sites in Tanzania.
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by FGD participants before the start of the discussion. During the
FGDs the research team provided refreshments and reimbursed
participants for expenses they may have incurred to come to the
meeting site.

Data Collection
We detail here the data collection processes using the three
value chain assessment tools. The results we present following
are data that that the research team considered beforehand to
be directly relevant to understanding the potential for improved
delivery of animal health inputs and services in the village poultry
systems studied. Detailed analyses of the health challenges facing
the chicken production systems and of more general issues of
access and delivery of health inputs and services and value chain
upgrading, which also emanated from the data, are the focus of
complementary results.

Participatory Epidemiology
The participatory epidemiology FGDs made use of proportional
piling, wherein participants collectively distributed piles of (seed)
counters into designated categories according to the frequencies
with which they believed certain phenomena/events to occur.
The method was used to elicit for communities represented in
the FGDs, information on the relative importance of chicken
confinement types, timings and volumes of movements in and
out of local chicken flocks (e.g., through purchases and deaths)

and the reasons for such events (e.g., death by disease or
predation). Listing methods captured the range of husbandry
practices that farmers in the area followed, while seasonality

TABLE 1 | Poultry value chain assessment sites.

Country Region District Site for the

VCA/villages

TANZANIA Singida Iramba Old Kiomboi

Ulemo

Singida Rural Mtinko

Ikhanoda

Dodoma Kongwa Sejeli/Mbande

Kibaigwa

Chemba DC Gwandi

Farkwa

GHANA Northern Kumbungu Kumbungu

Gbullung

Savelugu Diare

Savelugu

Upper East Bolgatanga Municipal Nyariga

Kalbeo

Bawku West Zebilla

Kukore

Source: field work.

FIGURE 2 | Study sites in Ghana.
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TABLE 2 | Breakdown of focus group participation by gender.

FGD focus Tanzania Ghana

Participatory epidemiology

Men 71 58

Women 67 64

Gender*

Men 100 115

Women 86 98

Value chain

Men 104 92

Women 66 55

Total 494 482

*Men and women groups were interviewed separately in the gender FGDs.

Source: Field work.

calendars were used to record participants’ recall of the season
occurrences of different diseases. Simple and pair-wise ranking
were used to prioritize listed diseases in order of their perceived
importance to chicken production in the communities. Open-
ended questions were used to elicit information on the farmers’
management of diseases, including vaccinations of healthy birds
and disposal of bird carcasses.

Value Chains
The value chain FGDs included a mapping of the local chicken
value chain, wherein participants collectively placed on a large
blank chart the names by function, of various actors in the
local chicken value chain. Markers were placed on the chart
to represent the relative positioning of actors within the flow
of product (chicken) through the system. Details such as
geographical location and prices were then written on the chart
next to the markers. For example, [live chicken, Gbullung, 20
cedis] could be written next to the marker for farmer, and [live
chicken, Accra, 45 cedis] next to the marker for major live bird
retailer. Participants were guided to reach consensus on where
lines and arrows were to be placed that showed the relationships
between actors, and direction of flow of products or services.
Sub-groups of the FGD participants, by their value chain roles
(e.g., traders, farmers, and veterinary input providers) identified
at the start of the session, were asked function-specific questions
so that, for example, farmers could respond on questions about
flock mortalities while mainly traders disclosed price margins.
All value chain actors were however encouraged to provide
their perspectives on issues, even if these were related to nodes
of the value chain different from the ones(s) they indicated
that they primarily engaged in. The range of questions about
the local poultry system was thus discussed among the whole
group. Narratives showing both agreement and disagreement
of participants within and across the sub-groups (e.g., farmers,
traders, veterinary service providers) were noted.

Gender
Participants in the gender segregated FGDs started their sessions
by collectively filling in calendars that captured the daily and

seasonal time use of women or men farmers. We explored
patterns of women and men participation in the poultry value
chain by asking participants to detail a typical day for them,
in half hour slots, and with a focus on poultry activities. We
asked how this day changed over the season. We recorded main
differences in a typical day among participants and explored the
reasons behind these differences. The session then proceeded
in a guided discussion format where the respondents discussed
amongst themselves on topics related to challenges they faced
in accessing inputs and markets, specific challenges brought on
by poultry diseases including ND and their perceptions of the
impacts of ND and other poultry diseases on different household
types, and on different members within the households. To
explore gender-based challenges in accessing poultry inputs and
markets we asked all participants to list the main challenges
women faced, describe in detail such experiences of challenges,
and discuss why the challenges existed. We asked the same
questions about the men. We used a similar approach when
asking about challenges associated with poultry diseases.

Data Analysis
Overview
Data from the focus group discussions were collected and
noted in notebooks. As the data collection tools and resulting
data varied somewhat in content, format, and volume (32), we
analyzed outputs from the three FGD types separately. This
section describes the data analysis process by focus group type.
The outputs from the analyses were afterward collated and are
jointly presented by theme in the results section.

Analyzing Data From the Participatory Epidemiology

FGDs
Data in form of prioritized lists (e.g., poultry diseases) and
tables (e.g., flock dynamics generated using proportional piling)
were entered into excel sheets for analysis. Transcripts from
the group discussions, recorded in the notes as direct responses
to the survey tool’s guiding questions, were similarly uploaded
into excel sheets. These data were organized (e.g., using the
Find, Sort, Select and File features) using Excel. The data were
examined to identify emerging patterns common among women
and among men, across communities and by country. Consensus
was analyzed, and patterns were collated and interpreted. We
indicate contradicting views that may have emerged from the
discussion, when appropriate.

Analyzing Data From the Value Chain FGDs
Some of the data from this FGD type were captured in charts,
tables and lists. These were entered into Excel sheets. The
interview transcripts, which had been documented as direct
responses to the survey tool’s guiding questions, were also
uploaded into Excel. For each question from the survey tool,
individual and group responses were uploaded, and tagged such
that they could be associated with specific sites, e.g., Gbullung,
Ghana, and respondents, e.g., Trader T2. Responses to survey
questions pre-determined to be related to disease management
and the delivery of veterinary inputs were extracted and grouped
by theme. These included the narratives on value chain actors’
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experiences and management of poultry diseases, and on access
to veterinary inputs and services. The rest of the data were
scanned using key word searches to identify other text relevant
to the themes of interest. For example, the additional search will
identify a discussion on disease impacts that may have emerged
while farmers discussed their access to chicken feeds. The final
collated data were then examined to identify patterns emerging
from the different value chain nodes and across communities.
This simple approach to collating, organizing, and analyzing the
data using Excel was considered quite effective for the value
chain FGDs as these had not produced voluminous amounts of
qualitative data (as had the gender FGDs below, for example).

Analyzing Data From the Gender FGDs
The interview transcripts were uploaded into a qualitative
analysis software package (NVivo Version 11). Transcripts were
coded by a team of two research analysts and a gender scientist.
Coding was based on a codebook developed by the team initially
in a deductive manner (i.e., based on key themes from our
research questions and team discussions during fieldwork). We
then also conducted open coding, in which common themes
that emerge from the interview notes are identified and assigned
codes. Open coding allows new themes recurrently mentioned
by the respondents to be captured. Discrepancies in the coding
among the team members (such as length of text included
under a code), were identified through NVivo, and harmonized.
The coded data were examined to identify emerging patterns
common among women and among men. We also checked
whether other social markers, such as age, education, and marital
status, could explain differences among women and among
men. Consensus analysis was undertaken, and patterns were
synthesized and interpreted as we present below. We indicate
contradicting views that may have emerged from the discussion,
when appropriate.

RESULTS

Socio-Economic and Production
Characteristics
The age of participants from Ghana was from 19 to 80 years,
with an average of 42 years. Illiteracy level was high at the
study sites in Ghana, with 60% of the participants (and 79% of
women participants) having no formal education. Median age of
participants in the different FGDs in Ghana was 32–52 (Table 3).
The farmers mainly raised local breeds of chicken, with flock
sizes ranging from 2 to 180 birds. Most of the farmers practiced
free-range feeding with a few supplementing using purchased
feeds. The average age of the participants from Tanzania was
42 years, ranging between 18 and 87 years old. Most of the
participants (69%) had primary level education and 22% had
secondary education. Median age of participants in the different
FGDs in Tanzania was 28–53 (Table 4). The farmers owned local
chicken breeds with flock sizes ranging between 2 and 100 birds.
A few of the farmers also reared improved dual-purpose breeds
of chicken on commercial basis with a flock size of more than 200
birds. Most of the farmers practiced free-range feeding with some
supplementation through purchased feeds. The main constraints

and impacts of the different disease management strategies are
described in detail following. We report interesting within- and
across-group differences in perception as they were observed.

Constraints to Animal Health Care in the
Village Poultry Systems
Presence of Poultry Diseases
In addition to ND, common poultry diseases inferred to be
causing morbidity across the study sites of both countries were
fowl pox, worm infestation, infectious coryza and coccidiosis.
High incidences and impacts of poultry diseases were associated
with limited access to veterinary service suppliers and access to
veterinary products. These were due to long distances and supply
shortages and led to high costs. Low quality of available products
and low levels of chicken keepers’ own knowledge of poultry
health management were also considered major hindrances.

Limited Access to Veterinary Service Providers
Fifty percent of all the farmer groups in the participatory
epidemiology sessions indicated shortage of veterinary service
providers as a key constraint. Women also complained that their
access to veterinary services had declined over time. Participants
from the FGDs in Ghana were more likely than the groups
in Tanzania to volunteer that they called for the services of
a veterinarian to manage Newcastle or other poultry health
challenges on their farms. The farmers in the Ghana FGDs also
typically had larger flock sizes than those from the study sites
in Tanzania (Tables 3, 4). Six (75%) of the groups in Ghana
recounted calling on veterinary service providers for preventive
care in form of vaccines. They reported that they called in a
veterinary officer just ahead of whenND outbreaks were expected
to occur. In addition, five (5) of the groups noted they called
a veterinary officer to diagnose or treat their sick birds. In
Tanzania, 25% reported calling or going to a veterinary officer
to vaccinate birds. No group in Tanzania volunteered that they
called veterinary officers to diagnose or treat sick birds.

Participants in Ghana stated there were too few officers
available and responses to calls for the veterinarian were often
delayed. One farmer lamented that “we call the [veterinary]
technical officers when our birds are sick. Most often, they do not
respond promptly so we purchase our own medication to treat
our birds.” A veterinary officer noted that most farmers did
not vaccinate their birds or did so irregularly. Late intervention
could also lead to increased disease incidences and higher bird
mortalities. Participants in one group in Tanzania shared their
experience that majority of them vaccinated only after seeing that
the birds of neighboring households were infected. According to
the participants, since by this time their own birds were already
likely infected, the vaccine instead accelerated chicken deaths.
Participants in Ghana recounted times that veterinary officers
responded to calls but declined to vaccinate as they suspected
a Newcastle disease outbreak had already started. In these
instances, bird owners were advised to purchase medications
for treatment.
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TABLE 3 | Socio-economic make up of focus group participants in Ghana*.

Kumbungu Gbullung Diare Savelugu Nyariga Sherigu Zebilla Kukore

Women FGDs

Total #Participants 15 15 12 9 12 11 7 17

#Primary education or higher 3 3 1 1 1 5 2 4

Median age 35 42 45 52 55 34 36 40

Median flock size 16 17 23 40 13 11 25 12

Men FGDs

Total #Participants 15 12 15 15 15 12 17 14

#Primary education or higher 9 5 1 6 2 2 5 5

Median age 32 38 39 40 n/a 43 46 34

Median flock size 27 68 30 40 n/a 48 27 45

Participatory epidemiology FGDs

#Participants 15 15 15 16 15 15 15 17

Median age 30 30 45 35 50 40 43 42

*Data presented are for farmer-focused groups only. Data from mixed occupation value chain FGDs are not included.

Data on median flock size is missing for the mixed farmer groups in Ghana.

Source: Field work.

TABLE 4 | Socio-economic make up of focus group participants in Tanzania*.

Old Kiomboi Ulemo Mtinko Ikhanoda Sejeli/Mbande Kibaigwa Gwandi Farkwa

Women FGDs

Total #Participants 14 13 10 11 10 10 10 10

#Primary education or higher 14 13 10 11 10 9 10 10

Median age 42 46 42 38 40 29 44 39

Median flock size 15 10 8 10 11 11 9 8

Men FGDs

Total #Participants 13 14 10 11 11 15 12 13

#Primary education or higher 12 14 10 11 10 15 12 13

Median age 53 42 28 36 35 29 46 38

Median flock size 15 17 23 10 30 11 16 10

Participatory epidemiology FGDs

#Participants 16 18 14 21 15 21 18 14

Median age 48 41 32 44 40 44 42 40

Median flock size 17 14 11 22 11 15 10 11

*Data presented are for farmer-focused groups only. Data from mixed occupation value chain FGDs are not included.

Source: Field work.

Low Availability of Veterinary Medicines and Other

Products
In both countries, limited local availability of poultry vaccines
and veterinary drugs was reported by 43% of the farmer groups
involved in participatory epidemiology group sessions. In most
cases the veterinary shops were in towns far from the poultry
farmers. In Northern Region of Ghana, poultry farmers must
travel to Tamale town to be able to purchase veterinary drugs.
Women in both countries emphasized their limited access to
veterinary drugs and vaccines (and other inputs) because of
their limited mobility. The constraints made them dependent
on their husbands or other male relatives to access inputs and
veterinary services. Women in Tanzania listed agro-veterinary

shops being far from their villages and therefore not accessible.
Many women in Ghana stated they were not aware of shops
where they could purchase veterinary inputs. In some cases,
vaccines were not available even in the veterinary drug shops at
the far locations. This was reported by a group fromOld Kiomboi
in Singida region in Tanzania. Participants in Ghana noted that
the technical officers, who are government agents, did not receive
government-issued supplies and privately procured vaccines to
render veterinary services in rural areas they served. Some of the
basic requirements for poultry disease prevention and control,
such as disinfectants for use in the chicken coops, were also not
available to the small-scale chicken farmers. This was reported by
two groups in Upper East Region in Ghana –Nyariga and Zebilla.
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High Costs of Veterinary Products
Women in both countries indicated the lack of cash to purchase
veterinary inputs or services even when these were available
locally. Issues were raised by men and women farmers regarding
the cost of vaccine administration, particularly for small flock
sizes. A farmer indicated that “the vaccines are usually for a [large]
number of birds and if your birds are fewer and you call the
veterinary officer, he is not always willing to come.” It was noted
that the vaccines came in large packaging containing several
doses and there had to be many birds available before vaccination
could be done or unused vaccines could go to waste. According
to the participants, large dosage packaging is uneconomical to
farmers with fewer birds as they are charged more per bird for
vaccines or treatment. One farmer noted paying ten times (Ghc
5.00) the usual amount (Ghc 0.50) for treating a single fowl (Ghc
= Ghana Cedis; 1 US$ = 5.35 at time of study). Across the
different sites in both countries, women typically owned smaller
flocks than the men (Tables 3, 4), potentially making them more
exposed to the higher costs imposed on smaller flock sizes.

Low Quality of Veterinary Products
The prevalence of poor-quality veterinary drugs and vaccines was
reported in two groups in Tanzania—Ulemo and Kibaigwa—and
by both women and men. The drugs and vaccines were reported
as not effective as treatment measures or for enhancing immunity
against diseases. Men and women participants in Tanzania
reported that they sometimes lost their birds to ND even after
vaccinating for the disease. The participants noted that quality
assurance systems are weak, with minimal or no regulatory
inspection and testing of veterinary drugs and vaccines for
quality. The focus group participants also identified challenges
with vaccine storage and with the vaccination process. In the
case of ND, a trader in Tanzania suggested the challenge could
be with how vaccines were stored by the distributors, to which
an input supplier angrily responded “I am not the one ensuring
(poor) quality of vaccines but producers themselves do not store the
vaccines properly”.

Inadequate Knowledge of Good Husbandry Practices
In both countries, lack of farmer education on appropriate
husbandry practices was reported by 71% of the groups,
cutting across both countries. This was largely attributed
to poor access to veterinary extension. Coupled with poor
access to quality veterinary drugs, participants indicated that
it resulted in indiscriminate use of drugs in the backyard
poultry systems. Men and women farmers in both countries
opined that they lacked knowledge on the correct veterinary
drugs to use, where to get them, and how to administer them.
They indicated that they also lacked knowledge on disease
management and poultry management in general. Men in
the gendered farmer groups in Ghana opined that women
farmers had limited formal education and so suffered these
constraints even more. Producers in a value chain FGD group
in Tanzania conceded that they sometimes diagnosed poultry
diseases by themselves and confused ND symptoms with those
of typhoid. A trader lamented their exclusion from trainings
that farmers obtained on poultry or poultry disease management.

Participants in both countries said government livestockministry
officers or representatives from non-governmental or religious
organizations had visited their villages/wards to train them on
more general poultry management but these were not regular
or adequate.

Impacts of Poultry Diseases on Backyard
Poultry Systems
Chicken Mortalities
Bird deaths were suggested as the major impact of poultry
diseases in the communities represented. Both men and women
farmers indicated that they could suffer total loss of their flocks.
One farmer from Diare and three from Savelugu recounted
experiences of losing their entire flock. However, all (8) farmers
in the mixed value chain actor group at Kumbungu declared
they had never suffered total bird losses since they vaccinated
appropriately, following government department schedules. Bird
losses were experienced by both farmers and traders. Farmers
were considered most affected in the Zebilla and Kukore groups,
while traders were seen to be most affected in Diare. In three of
the mixed value chain actor groups, i.e., at Kumbungu, Gbullung
and Savelugu, farmers and traders disagreed about which value
chain actors were most impacted by disease-related mortalities,
each actor group claiming they suffered the most. There seemed
to be agreement in the Nyariga group that farmers and traders
suffered equally from the losses. The focus groups in Tanzania
also identified both producers and traders as being severely
impacted by the effects of poultry diseases. Participants in four
groups, i.e., Old Kiomboi, Mtinko, Ikhanoda, and Sejeli / Mbande
agreed that farmers were most affected, while those in Ulemo,
Kibaigwa, Gwandi and Farkwa thought traders were as affected
as farmers.

Impacts on Farmers
Farmer losses were linked to reduced stocks and the loss of
expenditures made on feeds. In addition, producers received
lower prices for birds they sold when there was a disease
threat (e.g., in the dry season) or known outbreak. The indirect
effects were felt throughout the household since cash or in-kind
receipts from bird sales are typically used to meet food expenses,
the payment of children’s school fees and household bills, and
agricultural activities such as hiring tractors. Men participants
also indicated that they used their poultry animals to acquire
other animals, particularly goats through barter trade, and as
dowry and gifts. Frequent bird deaths from disease, they said,
made the business of raising birds unsustainable. Farmers got
discouraged and did not want to continue raising birds. They
were also hindered from expanding their operations. A producer
in Farkwa in Tanzania noted, “without vaccines, good feeds and
medicines we cannot raise our birds commercially.” Men farmers
in Tanzania said they bore the added responsibility within the
family to purchase the drugs to treat sick chickens, and when
the chickens died, they still needed to provide for the family. A
participant said “. . . a man (breadwinner) is affected most because
he is responsible for buying meat if the chickens are infected or die.”
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Impacts on Women Farmers
Many participants opined that women farmers were more
severely impacted by the poultry disease outbreaks and threats.
This was the consensus position of four of the groups of
mixed value chain actors in Tanzania, i.e., Old Kiomboi, Ulemo,
Sejeli/Mbande and Farkwa. The groups suggested that the women
typically lacked the funds or collateral to access loans and were
unable to revive their businesses after disease-related losses
(Old Kiomboi). Women also bore major responsibilities for the
family’s expenditures on food consumption and other needs
such as electricity and relied on their earnings from poultry
to meet these needs. A woman farmer in Gwandi highlighted
how important the incomes from poultry were to the women,
stating “over-dependence on the men for financial support might
lead to conflicts ‘magomvi’.” Women were also more directly
impacted by the loss that bird deaths represented to farm inputs
(chicken manure) and as a household food (protein) source.
Women were said to slaughter some of the chicken to support
household nutrition, particularly when funds were scarce to buy
red meat. The women farmers thought their income losses in
relation to poultry disease outbreaks were further compounded
by the inability to negotiate live bird prices as well as the men.

Traders and Other Actors
Traders listed the main impacts they suffered from bird deaths
as reduced earnings and disrupted businesses. Like farmers,
traders could experience bird losses of 60–100% during a disease
outbreak. Traders said that they lost unearned income in addition
to their investments. A trader in Gbullung in Ghana lamented
“when we buy the birds and they die before we sell them, we
lose both profit and capital” It was not unusual with traders,
they said, for many birds to die even before they reached
the market. The high disease incidences (and impacts) were
perceived to be associated with the common practice by traders
in the communities of mixing birds from different sources as
they were aggregated for/transported to market. The perception
of one participant in Ikhanoda was that traders were not very
capable of detecting the (Newcastle) disease and suffered greater
losses as a result. Producers could sell off unhealthy birds to
unsuspecting traders without detection. Other actors along the
value chain indicated they were also affected by there being
fewer and smaller sized birds available to purchase. The demand
for poultry feed declined during an outbreak (affecting poultry
input sellers) while prices of poultry products increased (affecting
processed food retailers and consumers).

Current Strategies to Manage Poultry
Diseases or Mitigate Their Impacts
Filling Gaps in Veterinary Inputs and Services
Only four of eight mixed-gender participant groups in both
countries, consisting of both men and women, reported that
they purchased medicines or vaccines from veterinary stores.
In the absence of proper veterinary drugs, both men and
women producers and traders reported resort to the use of local
formulations of traditional herbs such as moringa, aloe vera and
pepper, as well as human drugs and food products to “treat”
sick birds. Women farmers in Ghana said they used human

antibiotics in lieu of vaccines for their birds while a farmer in
Gwandi, Tanzania said he fed fresh milk in small quantities to
chicken as medicine. Participants noted that most of the affected
birds treated for suspected ND using home-based therapies still
died. Men and women farmers also practiced local adaptations of
biosecurity measures, including spreading ash in chicken coops
to avoid the spread of disease after there had been bird deaths.
A group in Tanzania made up of men farmers indicated that
while the women farmers relied on traditional herbs or human
drugs, they (men farmers) used veterinary drugs purchased from
the shops. Although some farmers got their birds vaccinated for
ND, this, by their own accounts, often did not adhere to the
(regulatory government department’s) guidelines.

Women from Tanzania mentioned organizing vaccination
days when they would gather their small flocks and collectively
use up large packages of vaccines, making them more affordable
per dose/person. Amen’s group also in Tanzania offered that they
had used social media platforms to coordinate group vaccinations
for their birds. In Sherigu, Ghana, a study participant noted
their use of community-based animal health personnel. Locals
within the community were able to acquire some know-how
and provided support to services of government veterinary and
livestock officers. The producers considered this development a
successful/desirable local intervention.

Bird Sales or Slaughter
A common practice among men and women farmers in the
study communities was to sell off healthy birds ahead of the
dry season or (ND) outbreak season. A male farmer in Diare
opined that, given the high veterinary costs to those with fewer
birds, “the best solution sometimes is to slaughter that single
fowl for household consumption.” In one group in Ghana, all
the participants indicated that they sold off most of their fowls
before the onset of the season, to prevent complete losses. Some
women however complained that gender norms discouraged
women from fully exploiting this option. A woman from Kukore
explained: “Women in this community cannot carry their own
chicken to the market to sell because it is culturally prohibited to do
so. When a woman carries a chicken to the market, it can result in
divorce.” According to the women, the man could decide when to
sell their wives’ chickens, and controlled bird sales and proceeds
from sales. The men agreed that a man could sell off his wife’s
chicken even if she disagreed with the sale.

As we have indicated in the discussion on impacts above,
participants raised the issue of some farmers not being
transparent about the health status of their flock, effectively
shifting some of the potential bird losses through trade. A study
participant in Farkwa however pointed out that once traders were
aware of a Newcastle disease outbreak, they stopped purchasing
birds in the general area and producers were left to absorb
eventual losses. One group in Ghana noted that the consensus
in their community was that sick birds could be slaughtered
and consumed within the household, but not sold to traders
or food vendors. There were no reports at any of the chicken
farming communities of households slaughtering healthy birds
for consumption, in anticipation of disease outbreaks.
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Interventions Suggested by the FGD
Participants
Increase Supplies of Vaccines and Veterinary Drugs
Participants in Tanzania noted that vaccines need to be made
promptly available and that this was the responsibility of the
government, working through extension officers and farmer
co-operatives. There was a call for vaccine manufacturers to
better adhere to quality standards and on government to
perform improved quality assurance. Veterinary vaccines and
drugs should undergo regular inspection and testing for quality.
Women farmers asked that veterinary shops be brought to
the villages. According to participants, the government needed
to coordinate a vaccination program to be implemented by
extension officers who will provide regular farmer trainings
on vaccination and more general poultry health management.
Producer cooperative groups and village community meetings
were some mechanisms that village chicken producers thought
could be utilized to facilitate these. Some participants in both
countries thought that governments or other entities should
facilitate regular access, while the costs of vaccines, drugs and
farmer education could be borne by them, the end users. Others
suggested that veterinary drugs, vaccines, and other inputs such
as strong disinfectants needed to come at subsidized prices to
village poultry producers.

Strengthen Livestock and Veterinary Extension
In both countries, participants offered that the extension
services to poultry producers needed strengthening. Men and
women farmers highlighted the importance of education and
training regarding vaccination and that they needed to adopt
modern methods of poultry management. The establishment
of demonstration farms and increased connections to farmer
co-operative groups were identified as important. Respondents
thought the government livestock departments needed to employ
more extension and veterinary personnel, including at the
ward/village level. Women farmers in Tanzania asked that
extension officers be allocated permanently in each village to
support farmers. This service, they opined, should extend to odd
hours as they sometimes faced challenges with poultry diseases
late in the night. Women farmers in Ghana also asked that
community volunteers be trained to assist farmers with urgent
treatments for their chickens, and that more veterinary officers
be recruited to expand the coverage of farming families. Men
and women respondents in Ghana sought more oversight of
field officers deployed from the Ministry and asked that there
be increased consultations with the communities regarding the
recruitment and deployment of officers.

Improve Farm Management
Farmers in both countries noted that they needed training on
poultry and disease management and needed to adopt improved
poultry technologies. Women farmers in Tanzania and Ghana
said they needed chicken housing that could better protect their
birds and were easier to clean. The farmers also highlighted
the needs for improved access to good chicken breeds that
were resistant to disease, and to credit to purchase poultry
production inputs. All farmer groups agreed they will be willing

to raise birds with increased natural resistance to ND even if
it did not confer total immunity. They indicated they would
pay (varying amounts) more than current bird prices to access
such breeds. Men farmers in Tanzania indicated their preferences
for contract farming, and for better access to inputs, and to
markets. Participants in Tanzania noted that government, private
sector and NGOs could engage more to provide information and
training to end what they identified as a patriarchal system within
their society, that was present in the village poultry value chain
and constrained poultry development.

DISCUSSION

The poultry health delivery systems we investigated in Ghana
and Tanzania are known to face several constraints that limit
their effectiveness. Disease-related constraints prioritized by the
nearly 1,000 respondents in our study highlighted the limitations
in management of infectious chicken diseases as being largely
in the areas of availability, access to, and quality of vaccines
and other veterinary inputs and services. These findings echo
previous results for village poultry systems in Ghana (40) and
Tanzania (41). Our study however provides additional context
into how these constraints are experienced, differently, by diverse
actors in the poultry systems and countries of the study.

There Is Interest Among Farmers to Adopt
Appropriate Technologies
Whilemen andwomen farmers reported that they sometimes lost
birds despite vaccinating, the overall narrative was that they got
good results with proper vaccination, and expected that regular
use of good quality vaccines could protect their flocks from
disease (particularly ND)-related losses in the future. This result
suggests that farmers perceive good vaccines to be beneficial for
poultry production in their communities. It is an indication of
possible interest amongst farmers to adopt vaccine technologies if
they consider them of good quality. Vaccine delivery systems that
will be compatible with the communities studied will however
need to not only circumvent the systemic issues constraining
access and quality of vaccine, but do so in manners that recognize
the peculiar needs of key constituents such as poor farmers and
women farmers.

Examples from East Africa, of dairy hub innovations
that facilitate access of smallholder farmers to both inputs
and markets, including through providing access to low-cost
(appropriate) chilling technologies (42), may have lessons for
improving the delivery of animal health inputs and services to
the farming communities in our study.

Increased Focus to Be Paid to Poorer
Farmers and Women Farmers
Long distances and high fixed costs, arising from high
transportation costs and in the case of vaccines, products
that come packaged in large dose batches, mean that current
limitations in access are felt much more acutely by those with
fewer resources. In Tanzania, particularly, chicken producers
reported needing to patronize input suppliers at far off locations
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to obtain vaccines and veterinary drugs. This option was available
to the better resourced of the chicken farmers who could
make the journey, and in the case of heat-labile products,
those who could maintain the vaccine’s cold chain. For most
other producers, the needed inputs remained largely unavailable.
Women tend to fall more into this latter category. In the
communities studied, women were less likely to have the needed
infrastructure (e.g., transportation) or the cash to pay for
veterinary inputs and services. They were further hindered (e.g.,
in parts of Ghana) by cultural norms that prevent them from
managing their limited resources using mechanisms (e.g., market
sales) that are readily available to others. Women also seemed
more adversely impacted by the system failures, as they relied
more on the proceeds from poultry keeping compared to men.

Strengthen Farmer Capacities to Influence
Outcomes
Focus group participants rightly prioritized the lack of
relevant education on infectious chicken diseases and poultry
management more generally, as major hindrances to their
poultry production. Poor training of farmers (in poultry/disease
management) limits the effective use of whatever inputs and
services are available or accessible. This is being addressed
in some communities through farmer education programs
by NGOs and others, but it seems not in a coordinated or
far-reaching manner. At the Ghana sites, the tendency was
for producers to seek out the direct services of (typically
government-appointed) veterinary officers who were largely
unavailable and had limited coverage of the rural areas. Low
levels of formal education and limited access to technology
(e.g., owning a mobile phone) were heightened for women
at these sites, and could explain, at least partly, the high
dependence of such communities on direct assistance from
veterinary departments. Chicken producers with very low levels
of education and/or access to technology face particularly steep
challenges, as they do not have the advantage of being able, for
example, to read medicine labels, or readily access poultry farm
and disease management information online by themselves.

Low Literacy Areas to Benefit From
Changing Dynamics in Education
Some participants in Ghana suggested that human resources
fromwithin the rural communities (e.g., youth who typically have
more formal education than their parents) could be trained to
provide back-up to the services provided by veterinary officers.
Although earlier work in northern Ghana had shown clear
preferences of local chicken producers for government para-vets,
due mainly to higher transaction costs and poorer performance
of community animal health workers (40), our research will
suggest an important nuance. In areas with extremely low levels
of education, local personnel with formal education, if adequately
trained, could immediately fill yawning gaps in the provision of
animal health services that need not so much technical expertise,
but the capacity on the part of the farmers to engagemeaningfully
with that expertise. The engagement of skilled local persons to
support in community farm management and animal health

delivery potentially reduces pressures on senior expertise. It could
also double as opportunities for skills development and at least
part-time employment for rural youth. Such local involvement
will however need be conducted under close supervision of the
veterinary services departments to ensure quality of services and
maintain viability of the model.

Build on Early Advances in Collective
Action
Communities being able to self-coordinate to execute bulk
vaccine purchases and vaccinations is already occurring and
seems to hold additional promise for the future. Well-
coordinated farmer cooperatives may be better suited to facilitate
farmers being able to access reliable supplies of inputs and
lower their current high costs. Bulk demand of vaccines, for
example, could attract private sector involvement in ways
that the current dispersed and uncoordinated vaccine demand
from rural areas has been unable to. The high rates of
attainment of basic education and widespread access to mobile
telephone technologies at some of the studied communities (in
Tanzania, particularly) makes for good candidates for scaling
such intervention. Existing platforms of mobile technology and
smart phones could be used to more readily signal, mobilize, or
synchronize demand for veterinary services in village chicken
production in rural areas. In the Ghana sites where rates of
formal education and access to mobile phone technology were
found to be extremely low, the focus of intervention could
be on the empowering of target individuals and small groups
within the communities, and support for the building up of
key informal networks and dissemination cells around these
individuals/groups. The study by (43) will suggest that the flow of
professional-level knowledge by early vaccine adopters within the
community has strong influences on increasing overall adoption
amongst potential users. There may also be a case to improve the
possibilities for learning across sites, for example by connecting
farmer networks across communities and possibly countries.

Integrate Traders Better in Disease
Management
Although traders are usually not the target for capacity
development on infectious disease management in village poultry
systems, the results from our study will suggest that traders
have real reasons to engage in activities that will ensure farmers
can obtain and use good quality vaccines, veterinary drugs, and
other inputs they need. Traders and aggregators were found to
handle live birds for considerable amounts of time and suffer
substantial economic loss during disease outbreaks. Support to
traders could be in capacity development for animal disease
management but could also be more market oriented. Business
models targeted to ensuring the delivery of veterinary inputs
to smallholder producers will benefit from accounting correctly
for the incentives of live bird traders in the system. Strategies
to involve traders in the supply chain for veterinary inputs or
services will however need to be well designed as traders in
some communities were already perceived to hold unbalanced
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power. Care may need to be taken that traders are not in addition
perceived to be displacing primary producers.

Expand Scope for Private Sector and
Market Opportunities
As with other studies addressing historical and institutional
failures, many of the solutions directly proffered by the FGD
respondents pointed to a larger role for the government. There
may however be little appetite, despite indications of positive
benefits to adopting communities (3) for increased public
spending on wide-scale vaccination or similar programs to
improve animal health care delivery to village poultry systems.
It becomes imperative to explore the potential for private sector
involvement, including the incentives for end users to take up
the costs and/or coordination of vaccine and other veterinary
input supply and use in village systems. In the case of peste
des petite ruminant (PPR), a viral disease of small ruminant
animals affecting mainly smallholders, a recent study showed
that better communication on vaccine benefits through targeted
information dissemination, and timely availability of vaccines
with assured quality increased the willingness of farmers to
vaccinate or pay for vaccines (44). Similar assessments will need
to be completed to better understand what the cost implications
will be for meaningful private sector engagement in the study
communities in Ghana and Tanzania, and what incentives exist
(and for whom) within the system.

In addition, interventions are needed, including business
models, that improve the incentives for various value chain
actors to adopt effective disease management within processes
and outcomes that they control. Introducing mechanisms for
livestock traceability should improve quality control in the
village poultry system. This potentially could address concerns
about, for example, local farmers selling off diseased birds to
unsuspecting buyers. Traceability has however been a difficult
concept to concretize in low resource agricultural and food
systems, particularly outside of export value chains. In the
context of the village poultry systems, the infrastructure that will
be required to control, regulate, or monitor chicken production,
sales or slaughter at the individual farmer level may not currently
exist. However, early studies show promise of the presence of
demand- side incentives to produce better quality animals and
livestock products in low income countries, and work is ongoing
to better understand what regulatory mechanisms align well with
such incentives (45).

CONCLUSION AND NEXT STEPS

Vaccines and veterinary drugs for the management of common
infectious poultry diseases such as ND, are largely effective
and readily available in urban areas and at affordable
prices. However, long distances, poor infrastructure, and
low business potential in rural areas prevent private suppliers
from investing in these areas where most poultry producers
reside. Inadequate education and training on the part of the
producers reduces effectiveness of disease preventative and
treatment options when they are available. Economic (e.g.,

lack of transportation means) and social prohibitions (e.g.,
restrictions on the engagement of women in certain economic
activities) further limit the access of many women to veterinary
inputs and services.

Poultry health care delivery options with high chances of
success in the studied communities will be those that focus
mainly on the delivery of quality veterinary products and
services that are affordable, enhance supply of quality drugs
and vaccines in rural areas and are tailored to reach poorer
producers and more women by e.g., compensating for their
reduced mobility, and access to information and markets.
They also need to address trader as much as farmer/producer
concerns. To improve management of infectious poultry
diseases in developing countries, systems of veterinary inputs
and services provision can build on what exists while better
taking farmer needs and perceptions into consideration.
Community-based approaches and increased use of technology
such as mobile phones have much to offer, as do increased
engagement and cooperation between government, non-
governmental organizations, private sector, and cultural
institutions, and appropriate investments by private enterprise
and farmers themselves.

Our study investigating the perceptions of nearly 1,000
farmers and other value chain actors in Ghana and Tanzania,
on interventions needed to address animal health challenges
in village poultry systems largely agrees with the literature.
This study highlights the need to expand coverage to better
reach women, particularly as they are the majority of small-
scale chicken farmers, and emphasizes the need for solutions
to include others such as traders that are usually not involved
throughout the production process but are very much adversely
affected by the outcomes of poor poultry health at farm
level. It also calls attention to heightened challenges that
rural chicken producing communities are up against that have
lower literacy rates and/or more limited access to information
and communications technologies compared to other poor
communities. A new project in Ghana is testing approaches
to support women animal health service providers in chickens
(and goats) as a way of reaching women farmers1. The
project is adopting a transformative approach that aims to
address some of the gender norms that the respondents of
this study mentioned as limiting their ability to effectively
raise chickens.

New quantitative analyses are needed to understand (1) what
types of producers will be willing to pay market prices for
improved veterinary inputs and services (e.g., using consumer
choice experiments)—we found divergences in thought about
whether the farmers and other value chain actors should bear full
or partial costs of vaccines and other inputs; (2) to what extent
willingness to pay on the part of users will incentivize capital
inflows from private providers of vet inputs and services; (3) what
society stands to gain by investing in village chicken production
vs. other candidates for public investment; and (4) what policy or
other government initiatives are needed.

1https://www.ilri.org/news/annual-report/ghana-why-the-goats-will-not-die-

on-her-watch, accessed 28 September 2020.

Frontiers in Veterinary Science | www.frontiersin.org 13 June 2021 | Volume 8 | Article 611357

https://www.ilri.org/news/annual-report/ghana-why-the-goats-will-not-die-on-her-watch
https://www.ilri.org/news/annual-report/ghana-why-the-goats-will-not-die-on-her-watch
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


Enahoro et al. Sustainable Village Poultry Veterinary Services

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee for Basic and Applied
Sciences (ECBAS), University of Ghana Ref. No. ECBAS046/18-
19. Ethical clearance was obtained in Tanzania from the Office
of the Vice-Chancellor, Sokoine University of Agriculture, and
research permits for Singida (Ref. No. DPRTC/R/142/Vol. I
/42) and Dodoma (Ref. No. DPRTC/R/142Vol. I/43) districts.
Informed written consents were obtained from all participants
in the study. The participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

DE led the design and writing of the manuscript and contributed
to the data analysis. EO and AG contributed to the design of the
study, analysis of the data, and writing of themanuscript. TK, YA,
GC, JK, FAM, FM, andMD contributed to the writing. JK and HJ
assisted with the qualitative analysis. All authors reviewed and
revised the manuscript.

FUNDING

This study was funded by the US Agency for International
Development Feed the Future Innovation Lab for Genomics
to Improve Poultry AID-OAA-A-13-00080 and the CGIAR
Research Program (CRP) on Livestock through the CGIAR Trust
Fund. Any opinions, findings, conclusions, or recommendations
expressed here are those of the authors alone. We are responsible
for any errors of omission or commission.

REFERENCES

1. Wong JT, de Bruyn J, Bagnol B, Grieve H, Li M, Pym R, et al. Small-scale

poultry and food security in resource-poor settings: a review. Glob Food

Security. (2017) 15:43–52. doi: 10.1016/j.gfs.2017.04.003

2. Akinola LAF, Essien A. Relevance of rural poultry production in developing

countries with special reference to Africa.World’s Poultry Sci J. (2011) 67:697–

705. doi: 10.1017/S0043933911000778

3. Bessell PR, Woolley R, Stevenson S, Al-Riyami L, Opondo P, Lai L,

Gammon N. An analysis of the impact of newcastle disease vaccination

and husbandry practice on smallholder chicken productivity in Uganda.

Prevent Vet Med. (2020) 177:104975. doi: 10.1016/j.prevetmed.2020.1

04975

4. FAO. The State of Food and Agriculture 2010-11. Ch. 3 Documenting the

Gender Gap in Agriculture. Food and Agriculture Organization of the United

Nations. FAO, Rome (2011).

5. Galiè A, Distefano F, Kangogo D, Mattioli R, Wieland B, Baltenweck

I. Gendered perspectives on smallholder cattle production and health

management in three sites in Tanzania. J Gender Agriculture Food Security.

(2017) 2:43–65. doi: 10.19268/JGAFS.232017.3

6. Aboe PAT, Boa-Amponsem K, Okantah SA, Butler EA, Dorward PT,

Bryant MJ. Free-range village chickens on the accra plains, Ghana: their

husbandry and productivity. Trop Anim Health Product. (2006) 38:235–48.

doi: 10.1007/s11250-006-4356-x

7. Otim MO, Kabagambe EK, Mukiibi GM, Christensen H, Bisgaard M. A study

of risk factors associated with newcastle disease epidemics in village free-

range chickens in Uganda. Trop Animal Health Product. (2007) 39:27–35.

doi: 10.1007/s11250-006-4441-1

8. Harrison JL, Alders RG. An assessment of chicken husbandry including

newcastle disease control in rural areas of Chibuto, Mozambique. Trop

Animal Health Product. (2010) 42:729–36. doi: 10.1007/s11250-009-

9480-y

9. Mack S, Hoffman D, Otte J. The contribution of poultry to World

development.World’s Poultry Sci J. (2005) 61:7–14. doi: 10.1079/WPS200436

10. Mpenda FN, Schilling MA, Campbell Z, Mngumi EB, Buza J. The genetic

diversity of local african chickens: a potential for selection of chickens resistant

to viral infections. J Appl Poultry Res. (2019) 28:1–12. doi: 10.3382/japr/

pfy063

11. FAO. Family Poultry Development - Issues, Opportunities and Constraints.

Animal Production and Health Working Paper No. 12. Rome, Italy (2014).

12. Yongolo MGS, Minga UM, Katule AM, Mtambo MA, Mutayoba SK, Mdegela

RH, et al. Effect of newcastle disease on population and economic impact to

scavenging village chicken in msolwa village in morogoro region, Tanzania.

In: Proceedings of the Tanzania Veterinary Association Scientific Conference.

Arusha, Tanzania (1998). p. 90–104.

13. Hernandez-Divers SM, Villegas P, Prieto F, Unda JC, Stedman N, Ritchie

B, et al. A survey of selected avian pathogens of backyard poultry

in Northwestern Ecuador. J Avian Med Surgery. (2006) 20:147–58.

doi: 10.1647/2005-015R.1

14. Permin A, Hansen JW. Epidemiology, Diagnosis and Control of Poultry

Parasites. Rome, FAO (1998).

15. Sindiyo E, Missanga J. Common diseases affecting poultry production in

Arusha Peri-Urban, Northern Tanzania. J Appl Life Sci Int. (2017) 14:106.

doi: 10.9734/JALSI/2017/38127

16. Mutua BM. Challenges Facing Indigenous Chicken Production and Adoption

Levels of Biosecurity Measures in Selected Areas of Makueni County, Kenya.

M.S. Thesis. South Eastern Kenya University (2018).

17. Aklilu HA, Almekinders CJM, Udo HMJ, Van der Zijpp JA. Village

poultry consumption and marketing in relation to gender, religious

festivals and market access. Trop Anim Health Product. (2007) 39:165–77.

doi: 10.1007/s11250-007-9002-8

18. Alders RG, Bagnol B, YoungMP. Technically sound and sustainable newcastle

disease control in village chickens: lessons learnt over fifteen years. World’s

Poultry Sci J. (2010) 66:433–40. doi: 10.1017/S0043933910000516

19. Bagnol B, Alders RG, Costa R, Lauchande C, Monteiro J, Msami H, et al.

Contributing factors for successful vaccination campaigns against newcastle

disease. Livestock Res Rural Dev. (2013) 25:1. Available online at: http://www.

lrrd.org/lrrd25/6/cont2506.html (accessed May 21, 2021).

20. Campbell ZA, Otieno L, Shirima GM, Marsh TL, Palmer GH. Drivers of

vaccination preferences to protect a low-value livestock resource: willingness

to pay for newcastle disease vaccines by smallholder households. Vaccine.

(2019) 37:11–8. doi: 10.1016/j.vaccine.2018.11.058

21. Bessell PR, Kushwaha P, Mosha R, Woolley R, Al-Riyami L, Gammon

N. Assessing the impact of a novel strategy for delivering animal health

interventions to smallholder farmers. Prevent Vet Med. (2017) 147:108–16.

doi: 10.1016/j.prevetmed.2017.08.022

22. Terfa ZG, Garikipati S, Kassie G, Bettridge JM, Christley RM. Eliciting

preferences for attributes of newcastle disease vaccination programmes

for village poultry in Ethiopia. Prevent Vet Med. (2018) 158:146–51.

doi: 10.1016/j.prevetmed.2018.08.004

23. Bagnol B. Gender issues in small-scale family poultry production: experiences

with newcastle disease and highly pathogenic avian influenza control.

World’s Poultry Sci J. (2009) 65:231–40. doi: 10.1017/S00439339090

00191

24. World Bank Group. Tanzania Dairy and Poultry Sectors: Key Constraints

Inhibiting Competitiveness. A Summary Report. Washington, DC:

Frontiers in Veterinary Science | www.frontiersin.org 14 June 2021 | Volume 8 | Article 611357

https://www.cgiar.org/funders/
https://doi.org/10.1016/j.gfs.2017.04.003
https://doi.org/10.1017/S0043933911000778
https://doi.org/10.1016/j.prevetmed.2020.104975
https://doi.org/10.19268/JGAFS.232017.3
https://doi.org/10.1007/s11250-006-4356-x
https://doi.org/10.1007/s11250-006-4441-1
https://doi.org/10.1007/s11250-009-9480-y
https://doi.org/10.1079/WPS200436
https://doi.org/10.3382/japr/pfy063
https://doi.org/10.1647/2005-015R.1
https://doi.org/10.9734/JALSI/2017/38127
https://doi.org/10.1007/s11250-007-9002-8
https://doi.org/10.1017/S0043933910000516
http://www.lrrd.org/lrrd25/6/cont2506.html
http://www.lrrd.org/lrrd25/6/cont2506.html
https://doi.org/10.1016/j.vaccine.2018.11.058
https://doi.org/10.1016/j.prevetmed.2017.08.022
https://doi.org/10.1016/j.prevetmed.2018.08.004
https://doi.org/10.1017/S0043933909000191
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


Enahoro et al. Sustainable Village Poultry Veterinary Services

World Bank Group (2018). Available online at: https://docplayer.net/

151402562-Tanzania-dairy-and-poultry-sectors-key-constraints-inhibiting-

competitiveness-a-summary-report.html (accessed May 21, 2021).

25. Martinez JCS, Chou WK, Berghman LR, Carey JB. Evaluation of the effect

of live LaSota newcastle disease virus vaccine as primary immunization

on immune development in broilers. Poultry Sci. (2017) 97:455–62.

doi: 10.3382/ps/pex339

26. Simba DO, Msamanga GI. Use of cold chain to assess vaccine exposure to

adverse temperatures in rural Tanzania. East Africa Med J. (1994) 71:445–6.

27. Bosha JA, Nongo NN. Common breaches in poultry vaccine handling and

administration in makurdi metropolis: a recurrent phenomenon in the

tropics. Vom J Vet Sci. (2012) 9:11–6. Available online at: https://www.

bibliomed.org/?mno=35714 (accessed May 21, 2021).

28. Oakeley RD. The limitations of a feed/water based heat-stable vaccine

delivery system for newcastle disease-control strategies for backyard

poultry flocks in Sub-Saharan Africa. Prevent Vet Med. (2000) 47:271–9.

doi: 10.1016/S0167-5877(00)00169-0

29. Turkson PK. Client’s satisfaction with delivery of animal health-care

services in peri-urban Ghana. Prevent Vet Med. (2009) 90:153–9.

doi: 10.1016/j.prevetmed.2009.04.012

30. Ouma EA, Galiè A, Weber C, Enahoro DK, Rich KM, Njiru NM, et al.

Tanzania and Ghana poultry value chains: a status report. presented at the

innovation lab for genomics for improved poultry (2019). In: Annual General

Meeting, Sokoine University of Agriculture, Morogoro, Tanzania. Nairobi:

ILRI (2019).

31. Pius LO, Mbaga SH. Variations in village chicken management packages in

two agro-ecological zones of Tanzania. Int J Livestock Product. (2018) 9:42–9.

doi: 10.5897/I10.5897/IJLP.2017.0422

32. Baltenweck I, Poole EJ, Galiè A, Ouma E, Marshall K, Kruijssen F. Livestock

and Fish Value Chain Assessment Toolkit, Version 2. Nairobi, Kenya:

ILRI (2019).

33. Ouma E, Michel D, Peter L, Danilo P, Karen M, Kristina R, et al. Smallholder

Pig Value Chain Assessment in Uganda: Results from Producer Focus Group

Discussions and Key Informant Interviews. Nairobi, Kenya (2015).

34. Kilelu C, Klerkx L, Omore A, Baltenweck I, Leeuwis C, Githinji J. Value

Chain upgrading and the inclusion of smallholders in markets: reflections

on contributions of multi-stakeholder processes in dairy development in

Tanzania. Eur J Dev Res. (2017) 29:1102–21. doi: 10.1057/s41287-016-0074-z

35. Ouma E, Manyawu G, Handlos M, Baltenweck I. Opportunities and

Constraints to Smallholder Dairy Market Development in Burundi: A

Dairy Value Chain Assessment Report. ILRI Research Report 58. Nairobi,

Kenya (2020).

36. NBS. Population and Housing Census for the United Republic of Tanzania.

National Burueau of Statistics. NBS: Tanzania (2013).

37. PO-RALG. President’s Office Regional Administration and Local Government

(PO-RALG), The United Republic Of Tanzania. Dodoma Region Investment

Guide. Dodoma, Tanzania (2019).

38. FAO. Poultry Sector Ghana. FAO Animal Production and Health Livestock

Country Reviews No. 6. FAO, Rome (2014).

39. GSS. Ghana Living Standards Survey (GLSS 7, 2017): Poverty Trends in Ghana

2005-2017. Ghana Statistical Service (GSS). Accra, Ghana (2017).

40. Mockshell J, Ilukor J, Birner R. Providing animal health services

to the poor in Northern Ghana: rethinking the role of community

animal health workers? Trop Anim Health Product. (2014) 46:475–80.

doi: 10.1007/s11250-013-0518-9

41. Msoffe G, Ngulube P. “Farmers’ access to poultry management information in

selected rural areas of Tanzania.” Library Informat Sci Res. (2016) 38:265–71.

doi: 10.1016/j.lisr.2016.08.004

42. Staal S, MacMillan S, Wright I, Sones K, Galie A, Mtimet N, et al. Livestock

value chains that foster inclusivity and scaling up. In: Islamic Development

Bank, editor. Inclusive Growth: Making Value Chains Work for Smallholder

Farmers. Jeddah, Kingdom of Saudi Arabia (2020). p. 50–67.

43. Campbell ZA, Marsh TM, Thumbi A, Palmer SM. Newcastle disease vaccine

adoption by smallholder households in Tanzania: identifying determinants

and barriers. PLoS ONE. (2018) 13:206058. doi: 10.1371/journal.pone.02

06058

44. Wane A, Dione M, Wieland B, Rich KM, Yena AS, Fall A.

Willingness to Vaccinate (WTV) and Willingness to Pay (WTP)

for Vaccination against Peste Des Petits Ruminants (PPR)

in Mali. Front Vet Sci. (2020) 6:488. doi: 10.3389/fvets.2019.

00488

45. Roesel K, Zwietering M, Wagenberg C, van Havelaar A, Alonso S, Roothaert

R, et al. Consumers Do Care! Incentivizing Food Safety through aMarket-Based

Pull–Push Approach. Presentation at an International Food Safety Conference,

Nairobi, Kenya. Nairobi, Kenya: ILRI (2019).

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Enahoro, Galiè, Abukari, Chiwanga, Kelly, Kahamba, Massawe,

Mapunda, Jumba, Weber, Dione, Kayang and Ouma. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Veterinary Science | www.frontiersin.org 15 June 2021 | Volume 8 | Article 611357

https://docplayer.net/151402562-Tanzania-dairy-and-poultry-sectors-key-constraints-inhibiting-competitiveness-a-summary-report.html
https://docplayer.net/151402562-Tanzania-dairy-and-poultry-sectors-key-constraints-inhibiting-competitiveness-a-summary-report.html
https://docplayer.net/151402562-Tanzania-dairy-and-poultry-sectors-key-constraints-inhibiting-competitiveness-a-summary-report.html
https://doi.org/10.3382/ps/pex339
https://www.bibliomed.org/?mno=35714
https://www.bibliomed.org/?mno=35714
https://doi.org/10.1016/S0167-5877(00)00169-0
https://doi.org/10.1016/j.prevetmed.2009.04.012
https://doi.org/10.5897/I10.5897/IJLP.2017.0422
https://doi.org/10.1057/s41287-016-0074-z
https://doi.org/10.1007/s11250-013-0518-9
https://doi.org/10.1016/j.lisr.2016.08.004
https://doi.org/10.1371/journal.pone.0206058
https://doi.org/10.3389/fvets.2019.00488
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles

	Strategies to Upgrade Animal Health Delivery in Village Poultry Systems: Perspectives of Stakeholders From Northern Ghana and Central Zones in Tanzania
	Introduction
	Materials and Methods
	Value Chain Assessments
	Study Area
	Sample Size
	Conducting the Interviews
	Data Collection
	Participatory Epidemiology
	Value Chains
	Gender

	Data Analysis
	Overview
	Analyzing Data From the Participatory Epidemiology FGDs
	Analyzing Data From the Value Chain FGDs
	Analyzing Data From the Gender FGDs


	Results
	Socio-Economic and Production Characteristics
	Constraints to Animal Health Care in the Village Poultry Systems
	Presence of Poultry Diseases
	Limited Access to Veterinary Service Providers
	Low Availability of Veterinary Medicines and Other Products
	High Costs of Veterinary Products
	Low Quality of Veterinary Products
	Inadequate Knowledge of Good Husbandry Practices

	Impacts of Poultry Diseases on Backyard Poultry Systems
	Chicken Mortalities
	Impacts on Farmers
	Impacts on Women Farmers
	Traders and Other Actors

	Current Strategies to Manage Poultry Diseases or Mitigate Their Impacts
	Filling Gaps in Veterinary Inputs and Services
	Bird Sales or Slaughter

	Interventions Suggested by the FGD Participants
	Increase Supplies of Vaccines and Veterinary Drugs
	Strengthen Livestock and Veterinary Extension
	Improve Farm Management


	Discussion
	There Is Interest Among Farmers to Adopt Appropriate Technologies
	Increased Focus to Be Paid to Poorer Farmers and Women Farmers
	Strengthen Farmer Capacities to Influence Outcomes
	Low Literacy Areas to Benefit From Changing Dynamics in Education
	Build on Early Advances in Collective Action
	Integrate Traders Better in Disease Management
	Expand Scope for Private Sector and Market Opportunities

	Conclusion and Next Steps
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


