Analysing production and financial data from farmers can serve as a tool for identifying
opportunities for enhancing extension delivery among the rural poultry sub-sector in
Zambia
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ABSTRACT

There are limited data on production and financial performance of the rural poultry sector in developing countries like Zambia that could be used by extension services
as a feedback loop to enhance service delivery in the sector. Thus, a study that used production and financial data obtained from poultry farmers of Eastern Zambia was
conducted to describe the rural poultry sub-sector and conduct financial analysis. It compared the financial performance of indigenous chicken production to broiler and
layer production. The aim of the study was to identify opportunities and knowledge gaps among poultry farmers that could be used to initiate and enhance a
participatory extension approach and build capacity of farmers in the sector. Descriptive, spatial, gross margin and breakeven analysis was used to analyse data obtained
from 459 rural poultry farmers and expert opinion from 5 local extension workers.

Poultry ranked highest in terms of popularity and numbers when compared with other animals kept by respondents (median = 20). Most poultry were kept under
free-range and brood an average of 3.1 clutches. Except for annual set up costs, some variable costs and household poultry consumption, the study could obtain data on
most production costs and income generated from poultry farmers. Nevertheless, gross margin analysis conducted using costing data from poultry farmers and expert
opinion of extension workers revealed that indigenous chicken enterprises had the highest gross margin percentage of 72% compared to commercial broilers and layers
which had gross margin percentages of 53% and 56% respectively. Breakeven analysis revealed that indigenous chickens required the lowest number of products to be
sold (27) to realise profit compared to broilers (1011) and layers (873). The study justifies investment into the rural poultry sub-sector and discusses the use of gross
margin templates as a means of incentivising rural farmers to participate in extension programmes.
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1. Introduction with limited housing provided. Indigenous poultry production is com-

mon in rural communities in Zambia (Songolo and Katongo, 2000;

Poultry contributes significantly to Asian and African food require-
ments (Dolberg, 2008; Alders et al., 2009). In sub-Saharan countries of
Africa where food production is a challenge, rural poultry farming pro-
vides an affordable way of farming. When poultry farming is practised
on a large scale and birds (fed on commercial feed) bred for high and
quality meat or egg production, it is referred to as commercial poultry.
When birds are kept on a small scale (usually with less than 100 birds),
and mainly meant for domestic consumption, or when birds are meant
for sale but reared with minimal resources (even if they are improved
breeds), it is often referred to as rural poultry (Sonaiya, 2007; Akinola
and Essien, 2011).

Within the rural poultry sector, there is indigenous poultry that
comprises indigenous chickens, ducks and guinea fowl, which mostly
scavenge for feed

Copland and Alders, 2009; Bwalya and Kalinda, 2014). That popu-
larity is largely due to the low initial investment required and the
purported resistance of indigenous poultry to some poultry diseases
(Copland and Alders, 2009). In addition, indigenous poultry enter-
prises are more popular among socially disadvantaged groups like wid-
ows and orphaned children whose numbers are high in the region
due to the Acquired Immune Deficiency Syndrome (AIDS) pandemic
(Mutenje et al., 2008; Moreki and Dikeme, 2011; Simainga et al., 2011).
On the other hand, indigenous poultry has a low feed to meat con-
version ratio as well as low egg production which affects their prof-
itability (Mtileni et al., 2012; Roberts, 2018). More expensive com-
mercial broilers and layers have been introduced to rural poultry en-
terprises, and this change has increased demand for investment in
the sector. Despite commercial breeds requiring more
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investment, they have some advantages over indigenous chicken breeds
because they have a higher feed to meat conversion ratio and take less
time to reach market weight. Additionally, commercial layers lay more
eggs in their productive life than indigenous chickens.

Despite its potential to contribute significantly to sub-Saharan eco-
nomic growth, indigenous poultry is faced with numerous challenges
such as mortality (Songolo and Katongo, 2000; Msoffe et al., 2010) and
low productivity. The challenge of mortality may be addressed by vet-
erinary services, but the issue of low productivity still poses a chal-
lenge for rural poultry farmers (Grace Lungu, Senior Animal Production
Officer, Personal Communication). To improve productivity among the
rural poultry sector, extension services need to innovate new strategies
that will increase farmers competences and stimulate them to adopt new
production technologies.

Unfortunately, extension service’s investment into enhancing pro-
duction in the rural poultry sector of developing countries like Zambia
is low. This is partly because governments may believe funding other
enterprises such as beef and dairy production provides greater finan-
cial gain than poultry (Mwacalimba, 2012). This bias is worsened by a
male-dominated African society that traditionally believes funds spent
on large livestock (which traditionally belong to men) is a better invest-
ment (Mwacalimba and Green, 2014). Thus, little work has been done
by extension services in countries like Zambia, to evaluate the extension
needs for the sector, which could help enhance and facilitate dialogue
between service providers and farmers. As a result, most of the exten-
sion conducted in the sector has been a top down approach which has
led to low adoption rates of sustainable poultry production strategies
by rural poultry farmers (Yona Sinkala, Director of Veterinary Services,
Personal Communication). Taking advantage of the fact that over 70%
of rural households in this region keep poultry (GRZ, 2010), enhancing
extension in the rural poultry sector would tap into the potential it has
in increasing household income and food security among resource con-
strained households.

Farmers who embark on poultry production need to perform fi-
nancial analysis to decide what kind of production system would suit
them best. Financial analysis like gross margin and break-even analy-
sis would inform farmers of the likely return on investment as well
as how many products they need to produce for them to make profits
in the production system they choose (Malcolm et al., 2005; McCown,
2005). If equipped with the ability to conduct financial analysis, farm-
ers would then be able to choose whether to embark on indigenous,
broiler or layer production depending on the availability of labour, ma-
terial and financial resources. Unfortunately, most rural poultry farm-
ers in countries like Zambia seem to lack this knowledge and thus just
keep their poultry without realising whether they are making profit
or not (Arthur Mumbolomena, Provincial Veterinary Officer, Personal
communication). Furthermore, the problem of losses in poultry produc-
tion may be masked by income obtained from other enterprises like
crop production and gardening that could run concurrently within farm-
ing households thus creating a false impression of profits in a rural
poultry business. This gap in knowledge among rural poultry farmers
is among the main challenges that needs to be addressed by extension
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services using participatory extension approaches that stimulate interest
and ensure full implementation by farmers.

As a sequel to the background above, a study which used production
and financial data obtained from poultry farmers of Eastern Zambia,
to describe the rural poultry sector and conduct financial analysis that
compared the financial performance of indigenous chicken production
to broiler and layer production was conducted. The aim of this study
was to offer a practical tool for livestock extension officers to stimu-
late and enhance production among the rural poultry sector. It is rec-
ommended that rural farmers that have improved their production and
need to upgrade to commercial farming, are referred to several existing
publications that address productivity in commercial poultry farming.

2. Materials and methods
2.1. Study area and description of the study population

The study was conducted in the Eastern Province of Zambia (Fig.
1) from October 2014 to January 2015. For veterinary and livestock
purposes, the Eastern Province of Zambia is divided into nine districts
namely; Chipata, Chadiza, Katete, Lundazi, Mambwe, Petauke, Nyimba,
Sinda and Vubwi (Fig. 1B). Districts are further divided into veterinary
camps which are further divided into crush pen zones. Crush pen Zones
are further divided into villages.

Volumes of poultry and its products that pass through different play-
ers of the value chain in some regions of Zambia have been described
in other studies (Bwalya and Kalinda, 2014; Queenan et al., 2016). This
study focusses on describing production and conducting financial analy-
sis of rural poultry enterprises at the farm gate in the first year of in-
ception to determine their viability as key poultry producers of Eastern
Zambia. Thus, the study population comprised of rural poultry farmers
of Eastern Zambia.

2.2. Study design

The study was conducted in two stages. The first stage involved col-
lection of data on rural poultry production and raising systems, produc-
tion and marketing costs as well as poultry mortality from rural poultry
farmers using a structured questionnaire modified from those used in
the Food Animals Biosecurity Network (FABN) project recently imple-
mented in the southern Pacific Islands (Brioudes and Gummow, 2015).
The questionnaire was administered by local veterinary assistants who
received prior training in administering it. Some data obtained from the
survey was then used as inputs in the financial analysis of broiler, layer
and indigenous chicken enterprises in the next stage of the study.

2.2.1. Sample size justification

A sample of 459 poultry farmers were sampled within 200 villages
and 40 veterinary camps from all the nine districts of Eastern Zambia
in a poultry survey conducted from October 2014 to January 2015. The
sample sizes were calculated according to Mubamba et al. (2018) (Table

1).

2000k=
1000mi

Fig. 1. Location of Zambia and its Eastern province within Africa (A). Nine districts of the Eastern province of Zambia (B) and veterinary camp zones where farmers (each farmer repre-

sented by a dot) were sampled within the province. Map obtained from Mubamba et al. 2018.



Table 1

Veterinary camps, villages and poultry farmers sampled in each district of Eastern Zambia during a poultry farmer survey conducted from October 2014 to January2015 using sample size

justification from Mubamba et al. (2018).

No. of poultry
No. of Median number of farming Targeted sample of Actual No. of
No. of No. of villages poultry farming households poultry farming poultry farming
camps camps sampled (5 households per sampled per households per households sampled
District (n) sampled per camp) village village district per district
Chipata 18 11 55 63 3 165 172
Petauke 9 5 25 39 2 50 49
Katete 10 5 25 40 2 50 50
Lundazi 9 5 25 45 2 50 56
Sinda 8 4 20 37 2 40 37
Chadiza 6 3 15 33 2 30 25
Vubwi 1 1 5 72 4 20 18
Mambwe 4 4 20 32 2 40 32
Nyimba 3 2 10 40 2 20 20
Totals 71 40 200 465 459

2.3. Study procedures and data analysis

2.3.1. Interviews

An information sheet and consent form were provided to respon-
dents before the commencement of interviews. After reading and un-
derstanding these documents, they were requested to sign the consent
form. Interviews lasted approximately 80 min per respondent. GPS co-
ordinates for all respondents were captured by the enumerators at the
time of the interviews.

Information used for the study was derived from three sections of
the questionnaire (general information, farm structure and poultry dis-
eases) which gathered information on farmers’ bio data and GPS co-
ordinates, farm demographics, poultry reproduction, poultry mortality,
poultry raising systems, poultry ranking versus other animals kept on
the farms as well as monthly production and farm gate marketing costs
including income derived from sales of poultry and its products. The
questionnaire is available on request.

Where farmers failed to provide some information, expert opinion
was sought from 5 extension workers who had worked closely with rural
poultry farmers in the region for at least 3 years.

2.3.2. Data storage

Questionnaires with their associated tables were recreated and
stored in Epi Info 7.2®. All data obtained from interviews was then
entered and stored in this software as data base files. When needed
for analysis, tables required were exported to Excel where they were
merged, sorted and edited after which they were exported to required
software packages for analysis.

2.3.3. Data analysis

2.3.3.1. Statistical analysis All questionnaire and expert opinion data
was de identified to maintain confidentiality. IBM SPSS® version 24
was used to analyse quantitative and qualitative data. The median was
used as the measure of central tendency because data was not normally
distributed (Kolmogorov-Simonov test; p = 0.001 and the
Shapiro-Wilk test; p = 0.001). The Kruskal Wallis H test was used to
analyse nonparametric when required. When differences were statisti-
cally significant, pairwise comparisons using Dunn's (1964) procedure
with a Bonferroni adjustment (Laerd-Statistics, 2015) were used to pin-
point differences between respective groups. Qualitative data was
analysed as frequencies for specific responses.

2.3.3.2. Spatial analysis Choropleth maps were used to indicate the
median contribution of poultry income to households per district in
eastern Zambia using Epi Map version 7.2. The data layer with median
income obtained from poultry per district was added to shape files of
eastern Zambia and its districts.

2.3.3.3. Financial analysis Financial analysis was conducted using gross
margin analysis (GMA) that compared gross margin percentage (GMP)
for the indigenous, broiler and layer chickens using production and
costing information provided by poultry farmers in the survey and ex-
pert opinion from extension

officers. The GMA was selected based on guidelines provided by
Malcolm et al. (2005) and Rushton (2009).

2.3.3.3.1. Inputs for the analysis The following inputs obtained from
the poultry farmer survey or expert opinion of extension workers were
used for the financial analysis. Number of products sold per year was
computed by multiplying the median monthly sales for each enterprise
by 12 (1 unit = 1chicken or 1 tray of 30 eggs). Products Consumed by
the household per year was calculated by multiplying the number of
units sold per year by the proportion of products consumed and later
dividing the product by the proportion of products that were sold. The
proportion of poultry and products consumed annually was derived
from the expert opinion and were 0.6 for indigenous chickens and 0.05
for both broilers and layers. Annual mortality rates for each chicken
enterprise were obtained from the survey results. Mortality rates were
calculated by dividing the number of respective poultry that died by
the total stock of respective poultry groups. The unit price per product
for each enterprise was the price of a live chicken, 1 kg of chicken
meat or offal, 1 tray of 30 eggs and 1 kg of manure.

Setup costs (fixed costs) included costs of poultry equipment like
feeders and drinkers and those for infrastructure. Set up costs were ob-
tained from expert opinion of extension workers. To account for de-
preciation, the residue value of setup costs after 3 years was used in
the break-even analysis. It was computed by subtracting annual depre-
ciation from initial set up costs for each poultry enterprise. Deprecia-
tion for setup costs was estimated at 20% over 3 years. A period of 3
years was selected because it is assumed to be the time it takes for most
rural enterprises to start running sustainably in Eastern Zambia (Grace
Lungu, Senior Livestock Production Officer, Personal Communication).
Variable costs included costs that rise proportionally to a rise in pro-
duction. These included costs for procuring chicken stock, chicken feed,
veterinary, labour and farmgate marketing costs obtained from the sur-
vey and expert opinion. Farmgate costs included advertising and costs
of some packaging materials such as trays for eggs. Monthly variable
costs and income derived from questionnaire results were converted to
annual values by multiplying them by 12.

2.3.3.3.2. Gross margin analysis Broiler and Layer production were
compared to indigenous chicken production as a model species for in-
digenous poultry enterprises within the province using GMP. Gross
margin percentage for each enterprise was computed using a process
that computed the following parameters. Annual Enterprise Output
(AEO) included the total value of poultry and poultry product sales in-
cluding the value of poultry and products that were consumed by
households during the year. The annual poultry sales were computed
by multiplying number of products sold per year by the sales price. The
value of the poultry consumed was calculated by multiplying the num-
ber of poultry consumed per year by the sale price of a respective prod-
uct unit for each respective enterprise. Annual Variable Costs (AVC) in-
cluded the total of variable costs incurred per year. The annual Gross
Margin (GM) was computed by subtracting AVC from AEO (GM =
AEO-AVC(). Gross Margin Percentage (GMP) was finally computed by
dividing GM by AEO. The enterprise with the



highest GMP was then identified as the most financially effective in the
first year of inception and vice versa.

2.3.3.3.3. Break-even analysis Breakeven analysis (Malcolm et al.,
2005; Cafferky, 2010) was performed to determine how many product
units each enterprise needed to sell to recover its costs and start realiz-
ing profit. This in turn would help assess which enterprise required the
list number of product units to breakeven and thus be more practical to
manage by rural poultry farmers whose financial and material re-
sources for investments are usually low or non-existent. The analysis
was conducted using the following steps and variables.

Sale Price Per Product was obtained from the survey results (Table
3). Fixed costs included residual costs of setup costs, labour costs and
veterinary costs. In this analysis, labour and veterinary costs were re-
garded as semi fixed costs.Variable costs per product unit were then
computed from total variable costs by dividing annual variable cost by
respective number of products sold annually for each respective enter-
prise. The unit contribution margin represents how much money each
unit sold brings in after recovering its own variable costs. It was calcu-
lated by subtracting a unit's variable costs from its sales price for each
respective enterprise. The contribution margin ratio gives a percentage
that can be used to determine the profits that will result from various
sales levels. The contribution margin ratio was calculated by dividing
the unit contribution margin by sales price per product. The enterprise
break-even point, which tells the volume of sales to be achieved to cover
all the costs was finally calculated by dividing set up costs by the re-
spective unit contribution margin.

3. Results

Results of the study are presented as an overview of the survey and
expert opinion results in 3.1 followed by results of the financial analysis
in 3.2.

3.1. Survey and expert opinion results

3.1.1. General information

A total of 459 poultry farmers were interviewed across eastern Zam-
bia. Among these, 169 (36.8%) were female and 290 (63.2%) were
male. Their average poultry farming experience was 14 years (SD =
11.79, range 0-55). Only fourteen percent of farmers had no education
background while 60%, 22%, and 1% attained primary, secondary and
tertiary education respectively.

3.1.2. Farm demographics

Overall, the median number of chickens per farmer was 20 (Me-
dian = 20, range 1-465). For farmers that kept ducks, guinea fowls, pi-
geons and other poultry species, the median per household was 6 (range
1-61), 6 (range 2-32), 19 (range 1-423) and 8 (range 2-41) respec-
tively.

For flock composition, indigenous chickens were the most common
poultry type among all age groups of poultry with compositions of 88.3,
87.4, 83.6 and 79.5% for chicks, pullets, cockerels, and hens within
each age group of poultry (not segregated by poultry type) respectively.
Overall median flock composition across all poultry types was 8, 5, 2
and 5 chicks, pullets, cockerels and hens per household respectively.

3.1.3. Reproduction in rural poultry

Indigenous chickens brood at a median of 3 clutches (range 1-6)
of 7-18 eggs (Songolo and Katongo, 2000) per year while of commer-
cial broiler and layers produce an average of 140 eggs per year with a
92-94% fertility (FAO, 2003).

3.1.4. Mortalities in rural poultry
Mortality rates for indigenous chickens, broilers, and layers were
computed at 45%, 15%, 5% per year respectively.

3.1.5. Farm poultry raising systems
The main poultry raising system used by farmers was free range
(80.1% of responses) followed by a semi intensive traditional system
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grain left overs (14.1% of responses). The large-scale system which in-
volves advanced housing and intensive feeding of poultry with commer-
cial feeds only received 5.4% of the responses. Lastly, other systems not
described above only received 0.4% of responses.

3.1.6. Poultry ranking versus other animals kept on farms

Poultry ranked highest in terms of popularity and numbers when
compared with other animals kept by respondents (mean = 43 birds per
household, SD = 101.9, percentage of total livestock = 64.5%). Cattle
and pigs followed with total livestock percentages of 14.4% and 6.7%
respectively. Overall, the average number of livestock units owned by
each farming household or farm was 16. A livestock unit represented
one domestic animal regardless of species and breed.

3.1.7. Production and marketing costs for rural poultry

About 73.6% of poultry farmers interviewed were not aware of pro-
duction costs for their poultry while only 22.4% were aware. Approxi-
mately 3.9% of respondents did not respond to this question. Results de-
rived from informed farmers revealed that the median monthly cost for
purchase of chicken and feed per household was 500 Zambian Kwacha
(ZMW), ZMW 60 for treatment costs and ZMW 45 for other costs. At the
time of the survey ZMW 1 was equivalent to 0.17 United States dollars
(USD). Layer production was the costliest (median cost for chicks feed
and housing = ZMW 750, treatment costs = ZMW 225 and other costs
= ZMW 63.89) followed by broilers (median cost for chicken feed =
ZMW 583, treatment costs = ZMW 63). Production costs for indigenous
chickens were at a monthly median of ZMW 20 for chicks and stock
feed, and ZMW 30 for treatment costs.

Since farmers were only able to provide a combined amount on what
they spent on the purchase of stock (chicks, pullets, hens, etc.) and feed,
a short follow-up interview of 5 local extension officers was conducted
to estimate what proportion of this amount would specifically consist of
feed costs and stock costs. The most frequent response was that 70% of
the combined amount consisted of feed costs. Thus, estimated feed costs
were computed as ZMW 525, ZMW 408 and ZMW 14 per month for
layers, broilers, and indigenous chickens respectively, while estimated
costs of stock were ZMW 225, ZMW 175, and ZMW 6 respectively.

Poultry farmers were also unable to estimate set up costs, some vari-
able costs like labour and marketing costs as well as the proportion of
poultry they consumed per year for each enterprise. Thus, expert opin-
ion, whose results are summarised in Table 2 was sought from 5 local
extension officers to estimate these costs.

3.1.8. Income from rural poultry

Among poultry farmers, 56.4% of them said they sold their poul-
try while 41.6% did not. Two percent of respondents did not give a
response to this prompt. Furthermore, 45.8% of farmers were aware
of how much monthly income they derived from the sale of poul-
try while 50.1% were not and 4.1% did not give a response. Income
from  poultry  enterprises  contributes an  average of

Table 2

Median and range (in brackets) of annual own household poultry consumption, set up
costs and some variable costs for indigenous, broiler and layer chicken production per
flock in Eastern Zambia according to the expert opinion provided by extension workers
during a survey conducted from October 2014 to January 2015.

Item Indigenous Broilers Layers
Proportion of 0.6 0.05 0.05

poultry and (0.5-0.8) (0.03-0.10) (0.02-10)
products consumed

Infrastructure costs 85 9000 11,000
(ZMW) (50-150) (5000-27000) (8500-32000)
Cost of equipment 45 (30-60) 5000 5000

(ZMW) (250-6000) (650-8000)
Farmgate marketing 0.05 0.40 0.8

costs per unit (0.01-0.10) (0.10-0.50) (0.40-2.50)
(ZMW)

Labour hours per 0.25 6.00 4 (1.50-8.00)
day (0.20-0.50) (3.00-8.00)




Table 3

Input values (range in brackets) used in the financial analysis for indigenous, broiler and layer chickens per flock in Eastern Zambia according to the data provided by rural poultry farmers
and expert opinion of extension workers in a survey conducted from October 2014 to January 2015.

Item Indigenous

Broiler Layer

Comments/ data source

Production and Health data

Units produced & sold® 36 (12-54) 1260 (24-2340) 1116 (9-1853) Obtained from questionnaire results

Proportion of units produced 0.6 (0.5-0.8) 0.05 0.05 (0.02-10) Expert opinion from extension workers

and consumed?® (0.03-0.10)

Mortality 0.45 0.15 0.05 (0.01-0.23) Obtained from questionnaire results
(0.25-0.55) (0.02-0.37)

Farm gate sale price per unit 25 (15-30) 25 (20-35) 30 (27-35) Obtained from questionnaire results

(ZMW)

Set up costs (ZMW)

Infrastructure costs 85 (50-150) 9000 11,000 Expert opinion from extension workers

(5000-27000) (8500-32000)
Feeders and drinkers 45 (30-60) 5000 5000 Expert opinion from extension workers
(250-6000) (650-8000)

Variable costs (ZMW)

Stock costs per bird 2.0 (1.2-3.8) 1.7 (1.7-5.9) 2.4 (2.1-4.3) Obtained from questionnaire results

Feed Costs per bird 4.7 (4.2-5.9) 3.9 (3.5-4.8) 5.6 (4.1-6.4) Obtained from questionnaire results

Vet costs per 1000 batch of 30 (5-442) 63 (40-3000) 225 (50-9950) Obtained from questionnaire results

birds®

Labour costs per day 1.0 21.6 14.4 (1.50-8.00) Expert opinion from extension workers and Zambian government
(0.20-0.50) (3.00-8.00) labour law rate of 3.6 ZMW per hour.

Farmgate marketing costs per 0.05 0.4 (0.01-0.10) 0.8 (0.40-2.50) Expert opinion from extension workers

unit ((0.01-0.10)

a 1 product unit = 1live chicken, 1 kg of chicken carcass or offal, and 1 tray of 30 eggs.

b Since most vet drugs and vaccines are packaged in doses of 1000, vet costs were assumed to be doubling when the products exceed 1000, 2000 etc.

30% to the total household income (median = 20%, minimum = 10%,
maximum = 100%).

High poultry income districts were Katete, Petauke, Chadiza and
Vubwi with median poultry income contributions to overall house-
hold income of 30% and above (Fig. 2). On the other hand, Lundazi,
Mambwe, Chipata, Sinda and Nyimba districts were medium poultry
income districts with median poultry income contribution to overall
household income ranging from 10 to 20% (Fig. 2). There was no low
poultry income district (median poultry income contribution less than
10%). Differences in median income between high and medium poul-
try income districts were statistically significant (Kruskal Wallis test; p
= 0.001 and all pairwise comparisons with Bonferroni adjustment be-
tween high and low poultry income districts p = 0.001)

Overall median monthly income derived from poultry sales was
ZMW 80 per household. Highest median income was from layers fol-
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and indigenous chickens with median values of ZMW 2793, ZMW 2500
and ZMW 75 respectively. From this data, number of units sold per
month was computed as 93, 100 and 3 for layers, broilers, and indige-
nous chickens, based on prices of ZMW 25 and ZMW 30 for 1 chicken
and 1 tray of eggs, provided by farmers.

3.2. Financial analysis of rural poultry enterprises

3.2.1. Inputs for the analysis

Table 3 shows poultry production and income data obtained from
the farmer survey and expert opinion that was used to compute inputs
for the annual gross margin and break-even analysis.
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Fig. 2. Median contribution of poultry income in percentages to household income in Eastern Zambia’s districts according to the information provided by farmers in the survey conducted

from October 2014 to January 2015.



3.2.2. Gross margin analysis

When GMA was conducted using production and costing informa-
tion which was provided by farmers and extension officers, indigenous
chicken enterprises had the GMP of 72% compared to commercial broil-
ers and layers which had GMP of 53% and 56% respectively (Table 4).

3.2.3. Break-even analysis

Breakeven analysis results revealed that indigenous chickens re-
quired the lowest number of products sold to breakeven in the first year
of inception (27) followed by layers (873) and broilers (1011) (Table 5).

4. Discussion

The sampling strategy used to select farmers could affect the ac-
curacy of results for this study. This is because the exact number of
villages per camp could not be obtained and thus it was estimated.
More still sampling depended on sampling frames provided by vil-
lage headmen at the village. Village head-

Table 4

Gross margin analysis for the indigenous, broiler and layer chicken enterprises per flock in
the first year of inception in Eastern Zambia, according to data obtained from the poultry
farmers and extension workers during a survey conducted from October 2014 to January
2015.

Indigenous
Chickens Broilers Layers
A. Enterprise outputs
Sale of poultry and ZMW 900.00 ZMW ZMW
its products 31,500.00 33,480.00
Consumed poultry ZMW 1350.00 ZMW ZMW
and its products 1657.89 1762.11
Total outputs ZMW 2250.00 ZIMW ZIMW
33,157.89 35,242.11
B. Enterprise inputs
Annual stock costs ZMW 72.00 ZMW ZMW
2142.00 2678.40
Annual feed Costs ZMW 169.20 ZMW ZMW
4914.00 6249.60
Annual vet costs ZMW 30.00 ZMW ZMW
126.00 450.00
Annual farmgate ZMW 1.80 ZMW ZMW
marketing costs 504.00 892.80
Annual labour costs ZMW 365.00 ZMW ZMW
7884.00 5256.00
Total inputs ZMW 638.00 ZMW ZMW
15,570.00 15,526.80
C. Gross Margin ZMW 1612.00 ZMW ZMW
17,587.89 19,715.31
D. Gross Margin 71.64 53.04 55.94
Percentage
Table 5

Breakeven analysis for the indigenous, broiler and layer chicken enterprises per flock in
Eastern Zambia according to the data provided by poultry extension workers during a sur-
vey conducted from October 2014 to January 2015.

Indigenous

chickens Broilers Layers
Farmgate sale price ZMW 25.00 ZMW 25.00 ZMW 30.00
per unit
Fixed costs ZMW 499.00 ZMW ZMW

19,210.00 18,506.00

Variable costs per ZMW 6.75 ZMW 6.00 ZMW 8.80
unit
Unit contribution ZMW 18.25 ZMW 19.00 ZMW 21.20
margin
Contribution 0.7 0.8 0.7
margin ratio
Break Even Point 27 1011 873

men could possibly miss out some poultry farmers due to selection and
memory bias. To counter part of this weakness, interviewers were in-
structed to conduct interviews on farm for verification of farmers as vi-
able poultry farmers and they were also requested to ask respondents
whether they knew any other poultry farmers within their village to en-
sure that other farmers were not missed.

Accuracy of data provided by farmers could have been affected by
misclassification and memory bias among respondents (Schacter, 1999).
Misclassification and memory bias were not accounted for in this study.
Nevertheless, most poultry farmers (86%) in this study had some form
of education, which implies that most of them had the ability to under-
stand the questionnaire and provide accurate responses. Furthermore, to
counter possible memory and selection bias, medians were used to com-
pute data obtained from questionnaires and expert opinion. The other
reason medians were used was because the data were not normally dis-
tributed. Using averages for inputs would have led to more biased com-
puted return on investment values thus leading to exaggerated conclu-
sions as averages are significantly affected by extreme values (Cockroft
and Holmes, 2003; Sheskin, 2003).

Expert opinion data on poultry and products consumed by house-
holds, start-up, labour and marketing costs could also affect the accu-
racy of financial analysis. This is because it was obtained from exten-
sion workers rather than the actual poultry farmers who conduct poul-
try farming. The possibility of this bias was however minimised by only
obtaining expert opinion from extension workers who had extensive ex-
perience and worked within the communities with the poultry farmers.

Despite the highlighted weaknesses, this study reveals key poultry
production information which could be utilised by government exten-
sion services as well as the poultry industry, including farmers, in plan-
ning, implementation and monitoring of their programs. Extension offi-
cers could use production and financial analysis data to enhance exten-
sion services and lobby for increased funding to the rural poultry sector
by government. Disease control planners could use this production data
to set baseline and targets for implementing disease control activities
like mass vaccination and disease awareness campaigns.

Survey results indicate that poultry ranks highly among livestock
kept by rural farmers. Secondly, it contributes significantly to the rural
households’ monthly income with an average of 30% of their income.
Despite its popularity, indigenous poultry is not adequately considered
for funding by government agricultural extension and livestock disease
control agencies because they prioritise cattle and other large livestock
perceived to be more economically important (Mwacalimba and Green,
2014). This study, nevertheless shows how popular poultry farming is
among rural farming households and provides justification why veteri-
nary and extension services should enhance the quality of their exten-
sion delivery methodologies for this subsector.

The level of poultry income contribution to the overall rural house-
hold income may indirectly indicate importance attached to poultry
farming in respective regions. These areas need to be prioritised when
planning for disease control and rural poultry production enhancement
projects because increased funding for rural poultry in such regions may
have greater socioeconomic impacts and vice versa. According to the
survey results of this study, Petauke, Katete, Chadiza and Vubwi dis-
tricts are high poultry income districts (Fig. 2), and hence need to be
prioritised for rural poultry development.

The current stocking level of poultry in indigenous chickens is ad-
equate for realising a positive return on investment in the first year of
inception (Table 4). More still, indigenous chickens are more practically
possible to rear for rural farmers who are challenged with resources
for setting up a viable poultry enterprise because they require less pro-
duction costs than broilers and layers (Mack et al., 2005; Akinola and
Essien, 2011). Viability of indigenous chickens in this study was further
demonstrated by the low breakeven point which implies fewer indige-
nous chickens need to be produced to realise a positive gain on invest-
ment compared to broilers and layers (Table 5). Extension officers can
use these results to demonstrate the viability of the indigenous chickens
to rural farmers.

Bearing in mind that 74% of poultry farmers in this study were
unable to provide costs for their poultry enterprises, extension work-
ers can utilise this



weakness to initiate open information sharing sessions with farmers by
introducing a simple GM analysis. Since all the farmers were unable
to provide set up costs and some variable costs such as marketing and
labour costs, attention can be given to these items as an example. To
encourage participation and ownership of the budgeting lessons among
farmers, extension workers would need to act as moderators rather than
teachers. The plausibility of this approach is further supported by the
fact that most poultry farmers interviewed in the survey had some form
of education and experience (general information), thus implying most
of them had sufficient numeracy and literacy skills that are required to
fully participate in budgeting discussions.

Gross margin analysis was preferred over other conventional farm
management, enterprise and business analysis techniques such as input
and output analysis, enterprise budgets and whole-farm budgets because
GMA would assist farmers to determine and monitor the performance of
their business without accounting for fixed costs(Rushton, 2009). Thus
GMA would indicate the profit farmers would get from each poultry pro-
duction systems that could be used for paying off loans used to acquire
capital assets and other long term investments (Malcolm et al., 2005).
GMP is also used to compare the financial performance of different re-
lated enterprises (McCown, 2005; Rushton, 2009). Thus, in this study,
GMP provided greater detail for farmers to understand the financial per-
formance of their indigenous, broiler and layer chickens in a more prac-
tical and simpler manner (Table 4). On the other hand, the breakeven
analysis demonstrated the level of production needed for each enter-
prise to pay off the fixed costs and still make profit. Bearing in mind
that rural poultry farmers are resource constrained, the enterprise with
the lowest breakeven point also indirectly indicates the most practical
or viable enterprise for the rural poultry farmers since it required less
products to breakeven. Thus, indigenous chickens were the most viable
poultry enterprise for the rural farmers (Table 5).

Open information sharing sessions on GM budgets with poultry farm-
ers would provide a foundation for leading them into discussing more
complex financial analysis. An example of such analysis is the dis-
counted cash flow (Malcolm et al., 2005; McCown, 2005; Rushton,
2009) which would assess the performance of the enterprises over sev-
eral years in which repayment of capital investments including interests
is spread over years and assigned a present value. This would in turn as-
sist in assessing the value for the money that is spent on the three poul-
try production systems.

One way to increase farmers’ consciousness to poultry mortality is
by demonstrating its cost implications on their enterprises. Conducting
GMA with a scenario where mortality rates for the indigenous, broiler
and layer chickens were set at zero, would provide an opportunity to
sensitize farmers to the importance of reducing poultry mortality in
their flocks. This could then be followed by encouraging poultry farmers
to use vaccinations as a mitigation measure for the problem. As a re-
sult, this could arouse farmers’ interest in developing a vaccination cal-
endar with an extension worker that relates the time of reproductive ac-
tivity of indigenous chickens with important vaccinations. For instance,
results of this study revealed that indigenous chickens had an average
of three clutches per year. Thus, to ensure that all generations of chick-
ens are adequately covered with ND vaccinations should be carried out
three times in a year. This is in line with the current strategy where
ND vaccinations are recommended three times per year (Alders et al.,
2002) as opposed to the current trend where ND vaccination in indige-
nous chickens are mostly done twice per year (Personal observation).
Such an extension strategy could significantly reduce mortality rate in
indigenous chickens which currently stands at 0.45.

Demonstration of a GMA scenario with mortality set at 0% may
also arouse farmers’ interest in analyzing cost implications of other pro-
duction and health challenges among their flocks. Taking advantage of
this opportunity, more open sharing sessions which identify, and analy-
ses costs of possible challenges could be facilitated by the extension
provider. Additionally, the extension provider may stimulate more in-
terest by adding some of the documented challenges for rural poultry
production to a list of those identified by farmers. Other than diseases,
predation, malnutrition and extreme environmental conditions, have
been previously identified as challenges leading to mortality (Harrison
and Alders, 2010). Other challenges to rural poultry production in-

clude weight loss and drop in egg production (Harrison and Alders,
2010; Mtileni et al., 2012).

Farmers are known to make decisions based on their values and pri-
orities and these values may vary between farmers and between mem-
bers of a family (Gamble et al., 2003). They may make such decisions
based on their subjective beliefs with those beliefs heavily dependent on
their own experience (McCown, 2005). Thus, financial assessments like
GMA and break-even analysis can be promoted by extension providers
as tools for providing advice to rural poultry farmers as ultimate deci-
sion makers on the farm. This is because GM budgeting and breakeven
analysis provide a systematic approach to a decision that includes de-
velopment of a clear outcome to be achieved by the decision through
development of models that build links between the decision and the
desired outcome.

5. Conclusion and recommendations

Description and financial analysis of the rural poultry enterprises us-
ing information provided by rural farmers can be used to reveal oppor-
tunities and knowledge gaps among farmers that could be utilised by
extension services to enhance service delivery in the rural poultry sec-
tor. Findings of this study further provide key information for the rural
poultry sector, to extension services within Zambia and other similar de-
veloping regions. This information is needed by these institutions to set
targets during planning, implementation and monitoring of their rural
poultry extension programmes.
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