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Abstract

Background Chicken meat plays a crucial role in food and nutrition security across many African countries, serving
as an affordable and high-quality source of animal protein. Driven by population growth and economic develop-
ment, the demand for chicken meat in African countries has increased, resulting in significant gaps between supply
and demand. To address this imbalance, several countries have turned to importing larger quantities of frozen chicken
meat. However, concerns have been raised regarding these imports, as low-cost chicken meat entering African mar-
kets is seen as potentially disruptive to local markets. The study employs the typical farm approach, utilizing synthetic
farms known as ‘typical farms, to measure the competitiveness of broiler farms in Ghana (a country which is highly
reliant on imports) and Senegal (a country with a complete import ban), relative to farms in European countries (Ger-
many and the Netherland) that are significant exporters of chicken meat.

Results The study revealed that typical broiler farms in Ghana and Senegal are less competitive than those in Ger-
many and the Netherlands due to lower farm performance (e.g. higher Feed Conversion Ratios and mortality rates)
and higher cost of production. Typical Ghanaian broiler farms face substantial cost disadvantages. Their production
costs are 180% to 219% higher than the typical German farm and 144% to 178% higher than the typical Dutch farm.
While Senegalese farms perform somewhat better, they still lag behind the typical German and Dutch farms, with pro-
duction costs 39% to 90% higher than the typical German farm and 21% to 66% higher than the typical Dutch farm,
respectively. Furthermore, farm-level modeling indicates that improving farm performance alone may not sufficiently
reduce production costs in Ghana and Senegal to levels comparable with those in Germany and the Netherlands.

Conclusions The study concludes that improved farm management practices and lower input prices are necessary
to improve the competitiveness of broiler farms in Ghana and Senegal. Additionally, small-scale producers, who are
least competitive, require targeted support in order to increase their competitiveness.
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Background

Chicken meat is beneficial to human food and nutrition
security as it is an important source of high-quality ani-
mal protein [1, 2]. The consumption of chicken meat has
been rapidly increasing in many African countries [3].
An increase in population and economic development
are the key factors driving the consumption of chicken
meat in the region [4]. Although chicken meat demand
is increasing in many African countries, domestic pro-
duction has struggled to meet this demand. To meet
demand, some countries import frozen chicken meat,
usually in the form of cut pieces (e.g., thighs, leg quarters,
and drumsticks), mainly originating from the European
Union (EU), Brazil, and the United States of America
(USA) [5, 6]. Imports contribute to food and nutrition
security by providing consumers with a cheap and con-
venient source of protein, but producers, civil society
organizations, the media, and other stakeholders fre-
quently criticize them [3, 6, 7].

Different West African countries have had differ-
ent policy responses to low-priced imports. On the one
hand, some countries have implemented protectionist
policies to protect their domestic poultry producers from
import competition. For instance, in 2002, Nigeria pro-
hibited the import of poultry meat products following a
surge in imports in the late 1990s [8, 9]. In 2005, the Ivory
Coast imposed an import tariff of FCFA 1000 (equiva-
lent to EUR 1.536") per kilogram on poultry, resulting in
a significant decrease in poultry imports [10]. In 2006,
Senegal banned the import of uncooked poultry meat
to protect the country from avian influenza outbreaks
[11]. On the other hand, other countries, such as Ghana,
Benin, and Liberia, have embraced the import of low-
priced frozen chicken meat as a way to provide afford-
able protein to their citizens and boost their economies
through trade [6, 12]. Although frozen chicken meat has
been imported to West African nations for more than
two decades, the issue remains contentious, especially in
countries that follow an open import policy [12].

The ability of countries in the European Union (EU)
to export frozen chicken meat to African countries at
low prices raises important questions regarding market
dynamics and competitiveness. More specifically, the
following questions: how does the competitiveness of
broiler farms compares across export and import coun-
tries and what policy measures may be useful for improv-
ing the potentially lower competitiveness of importing
countries. To the best of our knowledge, there are no
published studies that compare the international com-
petitiveness of broiler farms in West African countries

! Euro to CFA franc based on OANDA Corporation. Historical Exchange
Rates: https://www.oanda.com/fx-for-business/historical-rates.
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with that of broiler farms in key chicken meat exporting
countries in the EU.

In this context, this study investigates whether differ-
ences in the competitiveness of conventional broiler
farms in Ghana, Senegal, Germany, and the Nether-
lands provide insights into why domestically produced
chicken meat in West African countries such as Ghana
and Senegal is more expensive than frozen chicken meat
imports from the EU. Ghana was selected because it is
a West African country that is highly dependent on fro-
zen chicken imports. Ghana imports an estimated 79% of
its total poultry meat supply [5]. In contrast, since 2006,
Senegal has banned the import of all forms of uncooked
poultry meat. Furthermore, Germany and the Nether-
lands were selected for international comparison because
they are among the largest producers and exporters of
chicken meat in the EU.

This paper consists of five sections. In the second
section, we examine the literature on competitive-
ness in general and with special focus on the interna-
tional competitiveness of broiler production systems. In
Sect. "Materials and methods", we describe the typical
farm approach used to construct and quantify conven-
tional broiler farms used for international farm com-
parisons. Sect. "Results and discussion” presents and
discusses the results. Finally, in Sect. "Conclusions and
policy recommendations”, we present some policy rec-
ommendations and conclusions.

Competitiveness in broiler production

Defining competitiveness

Despite its common usage, competitiveness remains an
ambiguous concept with no universally accepted defini-
tion. Bhawsar and Chattopadhyay [13] explain that com-
petitiveness is multifaceted, as it is understood from the
perspective of different disciplines, such as economics,
history, management, culture, and politics. For instance,
Michael Porter famously defines competitiveness based
on productivity [14]. Ketels [14] explains that Porter uses
microeconomic foundations to determine the competi-
tive advantage of nations, regions, and clusters. Drescher
and Maurer [15] define competitiveness as the ability of
a firm or industry to maintain or improve its position
against competitors within the same market.

Measuring the competitiveness of broiler farms

across countries

Due to its multifaceted nature, competitiveness can be
measured using various methods that significantly dif-
fer in terms of data requirements and methodologies
[16]. These methods can be broadly categorized into
two types: those that measure past performance (ex-
post) and those that assess potential competitiveness
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(ex-ante). Ex-post competitiveness can be measured
using indicators such as market share (based on trade
data), real exchange rates (applied to the entire econ-
omy), and Foreign Direct Investment (FDI). In con-
trast, ex-ante competitiveness can be evaluated using
methods such as accounting techniques (measuring
production costs and/or gross margins) and math-
ematical models. Consequently, the choice of method
depends on the level of competitiveness being investi-
gated (e.g., farm, sector, or national level) and the main
objective of the study [16].

In this study, we employ an accounting method
known as the typical farm approach. Accounting
methods like the typical farm approach utilize produc-
tion costs to compare the competitiveness of farms
focused on a single commodity across different regions
and countries. This approach enables us to compare
the competitiveness of broiler farms in West Africa
(Ghana and Senegal) with those in Europe (Germany
and the Netherlands). Some existing studies on broiler
farm competitiveness such as Menghi et al. [17] and
van Horne [18] also use accounting methods to com-
pare the competitiveness of broiler farms in Europe
with those of key broiler-producing countries such
as Brazil, the USA, Argentina and Thailand. In these
studies, the competitiveness of broiler farms in dif-
ferent countries was measured by comparing the: (1).
Broiler farm management (performance) indicators
such as the feed conversion ratios (FCRs) and mortal-
ity rates; (2). Economic indicators such as production
costs and profitability. Similar to our study, the com-
parisons were performed using “representative farms”
or “typical farms” Siqueira and Duru [19] explain that
a typical farm is a synthetic farm that represents the
technical and economic characteristics of most farms
in a given region. Therefore, instead of using farm
survey data, Menghi et al. [17] and van Horne [18]
construct one or two representative farms for each
country and then compare the performance, costs of
production and profitability. Typical farms have also
been used to investigate the international competi-
tiveness of other products. For instance, Ndambi and
Hemme [20] use typical farms to compare the com-
petitiveness of dairy farms in South Africa, Morocco,
Uganda and Cameroon. Lasner et al. [21] also use typi-
cal farms to study the international competitiveness of
rainbow trout farms in Germany, Denmark and Tur-
key. It is important to emphasize that the use of a typi-
cal farm is not the same as just collecting data from
one individual farm because a typical farm is con-
structed to represent a specific production system in a
particular region [22].
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Materials and methods

The Typical Farm Approach (TFA) was used to investi-
gate the competitiveness of the broiler farms in Ghana,
Senegal, Germany and the Netherlands. The approach
was applied through following the agri benchmark stand-
ard operating procedure (SOP) which is outlined by
Chibanda et al. [22]. The SOP is composed of five steps
(see Fig. 1): identifying relevant production regions, iden-
tifying typical production systems, collecting farm data,
analyzing typical farm data, and updating farm data.
Chibanda et al. [22] explain that the agri benchmark SOP
can be adjusted depending on the type of crop or live-
stock and country context.

Study areas

The study was conducted across four countries: Ghana,
Senegal, Germany, and the Netherlands. In Ghana, the
typical farms were constructed in Accra, Kumasi, and
Dormaa. Accra and Kumasi are the two biggest cities in
Ghana and Dormaa is a border town located between
Ghana and Ivory Coast. Although Dormaa is not a big
city, its proximity to Ivory Coast facilitates the conveni-
ent import of day-old chicks (DOCs) and the sale of live
birds to Ivorian poultry traders [23]. Similarly, in Sen-
egal, conventional broiler production is concentrated in
urban areas. As a result, typical farms were constructed
to represent farms in Dakar and Thiés, the country’s larg-
est cities. Additionally, broiler farms are predominantly
located along the Senegalese coast in the Niayes zone,
which extends from Dakar to St. Louis. This region is
particularly well-suited for poultry production due to its
relatively cooler climate compared to other parts of Sen-
egal [24]. In Germany, the typical farm was established in
Emsland, a district in the federal state of Lower Saxony.
Most broiler farms in Germany are situated in Lower
Saxony, where large-scale operations dominate, with
average barn spaces of 58,000 birds. In the Netherlands,
the typical farm was established in the Noord-Brabant
province, located in the southern part of the country.
Noord-Brabant is a key region for conventional broiler
production.

Sampling techniques and sample size

The convenience sampling method, a non-probability
sampling method, was used to select participants for
multi stakeholder workshops, focus groups, semi-struc-
tured interviews, and expert consultations. This tech-
nique allowed for the selection of relevant participants
based on their accessibility and knowledge of the broiler
production and the poultry value chain. The convenience
sampling was done in consultation with extension offic-
ers and poultry consultants who were knowledgeable
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1+2 Identify regions and
production systems

(statistics, research partners)

3 Data collection

(research partners, advisors,
producers, local experts)
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4 Processing and cross-checking
(research partners, local experts)

5 Updating
(annual update of prices and yields
3-5 yrs: upated of physical data and farm sizes)

Fig. 1 Overview of the typical farm approach (agri benchmark SOP). Source: Chibanda et al. [22]

about the regions and production systems in each coun-
try. A total of 89 participants participated in the multi-
stakeholder workshops held in Ghana and Senegal. In
Ghana, 15 poultry producers, nine local experts (exten-
sion or veterinary officers), and six local researchers were
selected to participate in focus group discussions. A total
of nine poultry consultants were engaged in Senegal [6],
Germany [2] and the Netherlands [1]. Eight producers
were selected for semi-structured interviews that were
held in the four countries.

Data collection

Data were collected through a desk research, multi-stake-
holder workshops, semi-structured interviews, focus
group discussions, and expert consultations.

Desk research

This was the initial step to identify the most common
conventional broiler production systems and the key
regions for broiler production in the four countries stud-
ied. In contrast to Ghana and Senegal, in Germany and
the Netherlands, the availability of national statistics
made desk research sufficient to pinpoint the hotspots of
conventional broiler production. In Germany, Emsland
(Lingen) was identified as a production hotspot, while
Noord-Brabant was identified as the key region in the

Netherlands. Broiler production systems in Germany
and the Netherlands were not categorized by scale due to
the highly standardized production processes in Western
European countries, where conventional broiler farms
exhibit minimal variation in production methods regard-
less of their scale [22].

Multi-stakeholder workshops

Multi-stakeholder workshops can be effective for gath-
ering data or validating findings in qualitative research
[25]. Given the limited research on broiler production
systems in Ghana and Senegal, multi-stakeholder work-
shops were utilized to complement existing literature and
to identify the main conventional production systems
and key broiler production regions in the two countries.
The workshop in Ghana was attended by 44 partici-
pants, including producers, policymakers, researchers,
and processors. Through this workshop, Greater Accra,
Kumasi, and Dormaa were identified as major broiler
production regions, and small, medium, and large-scale
integrated broiler production systems were recognized as
prevalent. In Senegal, the workshop was attended by 45
participants, comprising representatives from producer
groups, civil society, processors, international organiza-
tions, and researchers. Thiés and Dakar were identified as
the primary broiler production regions in Senegal, with
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small-scale, medium-scale, and large-scale integrated
systems identified as the most common broiler produc-
tion systems.

Semi-structured interviews

Semi-structured interviews were conducted with broiler
producers across all four countries to gather detailed data
on husbandry practices, farm performance, and produc-
tion costs. One producer was selected from each identi-
fied region, representing a specific production system.
This resulted in three farms being selected in Ghana,
three in Senegal, and one each in Germany and the Neth-
erlands. It is important to note that, despite identifying
the large-scale production system as common in Senegal,
we were unable to visit a large-scale farm due to sus-
pected cases of H5N1 bird flu, which led to restrictions
on farm visits. Therefore, two medium-scale producers in
different regions were identified instead.

Focus groups

Focus groups were utilized to construct typical farms in
Ghana by “typifying” the individual farm data collected
through semi-structured interviews. The process of typi-
fying involved focus group members reviewing and dis-
cussing each data point from the individual farms, and
then replacing farm-specific figures with values that
are prevalent in the broader production system in that
region. A total of three focus groups were conducted, one
for each of the three identified production systems. Each
focus group consisted of ten participants, including five
poultry producers, three local experts (extension or vet-
erinary officers), and two local researchers.

Expert consultations

In contrast to the approach taken in Ghana, the farm data
collected from individual farms in Senegal, Germany, and
the Netherlands were “typified” through consultations
with poultry experts, including extension officers and
poultry consultants. The typification process involved
reviewing the data and adjusting any farm-specific details
that did not reflect the most common conditions for the
respective farm type in each region (for example, an indi-
vidual farmer might report a mortality rate of 10%, but
experts familiar with the broader regional context might
adjust this figure to 3.5% if it is more representative of
typical conditions). To ensure accuracy and eliminate
potential bias, the typified data were cross-checked with
producers in each region and for each production system.

Data analysis

The Technology Impact Policy Impact Calculations
(TIPI-CAL) model was used for analyzing the typical
farm data. Chibanda et al. [22], Kress and Verhaagh [26]
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and Ndambi and Hemme [20] explain that the TIPI-CAL
model is a production model that can be used for analyz-
ing the status quo of production systems, benchmarking
(international comparisons), practice change analysis and
policy analysis. In this study, we used the model for inter-
national comparisons and simulating different scenarios
related to the impact of improved farm performance.

The TIPI-CAL model was used to calculate and com-
pare farm management and economic indicators of typi-
cal broiler farms in Ghana, Senegal, Germany and the
Netherlands. The farm management indicators included
the feed conversion ratio (FCR), the broiler farm econ-
omy index (BFEI), the mortality rate, and the number of
cycles per year. The FCR measures the amount of feed
used to produce a kilogram of meat [27]. The BFEI com-
bines a number of indicators to assess the overall effi-
ciency of a broiler farm [28]. The equations below show
how the FCR and BFEI were calculated:

BFEI = (Average live weight (kg) x % livability)
= (FCR X growing period (days))

FCR = (Cumulative  feed in take (kg) )

+ (Total weight gain(kg)) ®

The economic indicators that were calculated include
production costs and profitability. Two types of pro-
duction costs were calculated, namely, cash costs and
non-cash costs. Chibanda et al. [23] define cash costs as
monetary payments made at the time production inputs
or services are used (e.g., payments for day-old chicks,
medicines, veterinary services). In contrast, non-cash
costs are not instant cash payments because they may not
be made at all (in the case of opportunity costs) or the
payment is spread out over time (in the case of deprecia-
tion costs) [23]. A key advantage of using the TIPI-CAL
model for farm economic analysis is that it allows for the
analysis of profitability at different levels. The model is
able to calculate short-, medium- and long-term profit-
ability. Short-term profitability was calculated by deduct-
ing cash costs from total returns. Cash and depreciation
costs were subtracted from total returns to determine the
medium-term profitability. Long-term profitability was
calculated by deducting cash, depreciation, and opportu-
nity costs from total returns.

Results and discussion

Overview of the typical conventional broiler farms

A total of eight typical farms were constructed. The typi-
cal farms were named according to their respective coun-
try codes and the total number of chickens they produce
annually. The suffixes k and M indicate 1000 and million,
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respectively. Table 1 shows that the German and Dutch
farms rear far much more chickens than those in Ghana
and Senegal. Interestingly, Ghanaian farms typically pro-
duce fewer birds than Senegalese farms. Producers who
participated in the focus groups in Ghana explained that
they tend to have small flocks of birds per cycle because
they struggle with marketing their birds. Therefore, rear-
ing large flocks will result in them taking a long period to
sell all the birds.

Comparison of farm management indicators

Feed conversion ratio (FCR)

Figure 2 shows that the typical German farm (DE_1M)
and Dutch farm (NL_660k) have the lowest FCRs, imply-
ing that they are the most efficient farms in terms of feed
use. SN_38k and SN_36k, the two Senegalese medium-
scale farms, have FCRs that are comparable to those of
DE_1M and NL_660k. The Senegalese small-scale farm
(SN_9k) and the Ghanaian farms (GH_3k, GH_12k, and
GH_27k) have the highest FCRs.

Broiler farm economy index (BFEI)

Table 2 shows that DE_1M and NL_660k have the high-
est BFEIs, 4.56 and 3.74, respectively. This finding implies
that the two typical farms have better overall farm man-
agement than the Ghanaian and Senegalese farms. In
contrast, SN_9k, GH_3k, GH_12k and GH_27k have low
BFEI values, ranging between 1.9 and 2.43, reflecting
lower overall farm management.

Mortality rates

Table 2 shows that DE_1M and NL_660k have the lowest
mortality rates. GH_27k has the highest mortality rate of
10%. Focus group participants attributed the high mortal-
ity rates observed on the typical large-scale broiler farm
in Ghana to the use of poor-quality, domestically hatched
chicks. Interestingly, GH_3k also has a low mortality rate
that is comparable to that of DE_1M and NL_660k. The
focus group participants explained that GH_3k has low
mortality because it rears high-quality chicks that are
imported from Europe (the Netherlands and Belgium).

Number of cycles per year

Table 2 also shows that DE_1M and NL_660k run
7,80 and 7,60 production cycles per year, respectively.
SN_9k, SN_36k, and SN_38k run approximately 6,00
production cycles per year, which is double the num-
ber of production cycles that the Ghanaian farms run.
These findings suggest that conventional broiler pro-
duction in Ghana is typically a seasonal activity, while
it is a year-round activity in Senegal, Germany, and the
Netherlands. Focus group participants from Ghana
explained that broiler production in Ghana is seasonal
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because farmers typically rear chickens to sell during
the three festive seasons (i.e., Christmas, Easter, and
Eid Al-Fitr). Producers do this because they usually
only have a reliable market for their chickens during the
festive seasons when consumers are willing to spend
more on local chickens, which are more expensive [23].
These findings are consistent with the results of sev-
eral consumer studies [30, 31], which established that
Ghanaian urban consumers regularly consume frozen
chicken meat imports because they are more affordable
and convenient because they are available in cut pieces
that are ready for cooking.

The results showed that all the Ghanaian farms and
SN_9k are not performing well in terms of the farm man-
agement indicators. Focus group participants and poul-
try experts from Ghana and Senegal attributed the poor
farm performance to the use of low-quality DOCs, low
quality feed, long production cycles, and poor poultry
husbandry practices. These authors explained that small-
scale producers in Ghana rarely buy ready-made feed
from commercial feed mills. Instead, they purchase feed
ingredients and use “informal” commercial feed mill-
ers who prepare customized feed mixes. According to
Andam et al. [32], these informal feed mills are called
“service feed mills” as they typically serve small-scale
producers and only produce feed based on their ingre-
dients. Andam et al. [32] further explain that these mills
cannot guarantee the quality of their feed since they
rarely perform quality control on their ingredients (such
as tests for aflatoxin, moisture, and toxicity). Therefore,
some feed used by small-scale producers is of poor qual-
ity since it is made from ingredients such as maize and
soya beans that are either moldy, contain high levels of
aflatoxins, or contain a large amount of moisture. Afla-
toxin toxins have long been proven to negatively affect
farm performance [33].

The issue of poor-quality locally hatched DOCs is more
relevant in the case of GH_27k. Focus group participants
explained that locally hatched chicks often do not grow
well and have a high mortality rate. These observations
are supported by experiments conducted by Yeboah
et al. [34], who showed that locally hatched DOCs in
Ghana have lower weight gain and greater mortality than
imported DOCs. Chibanda et al. [23] explain that local
hatcheries often produce inferior quality chicks because
Ghana does not have laws that ensure the regulation and
monitoring of hatchery activities.

Furthermore, extension officers explained that poor
husbandry practices and low biosecurity measures also
contribute to poor performance on broiler farms, espe-
cially small-scale farms. For example, extension officers
highlighted that farm workers who are primarily respon-
sible for feeding chickens usually do not do so properly.
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Fig. 2 Graphical representation of the feed conversion ratios (kg feed consumed per kg live weight gain)
Table 2 Comparison of farm management indicators
Ghana Senegal Germany Netherlands
GH_3k GH_12k GH_27k SN_9k SN_36k SN_38k DE_1M NL_660k

Final live weight (kg) 3.00 2.00 2.20 2.00 2.00 2.00 2.69 2.50
Broiler Farm Economy Index (BFEN* 1.90 201 2.03 243 267 342 456 3.74
Mortality at farm level (%) 2.88 4.08 10.00 5.00 5.00 3.50 235 340
Feeding period (days) 63.00 45.50 42.00 38.00 40.00 35.00 37.80 41.00
Number of cycles per year 372 3.00 3.00 6.00 6.20 6.10 7.80 7.60

* BFEI values greater than 2 indicate good overall farm management [29]

The officers explained that, based on their observations,
workers often put too much feed in the feeding trays.
This often results in feed wastage as some of the feed is
discarded when it is wet. However, this feed is usually
accounted for by farm owners as feed given to the chick-
ens, while in reality, it is wasted. Additionally, the use
of homemade feeders and drinkers also affects feed and
water consumption, which results in poor performance.
Observations by extension officers are consistent with
those of Fall et al. [35] and FAO [36], which indicates that
a lack of knowledge of appropriate husbandry practices is
one of the main challenges facing small-scale broiler pro-
ducers in Ghana and Senegal. In contrast, the German
and Dutch farms use high-quality inputs (feed, DOCs),
use modern equipment (automated drinkers and feed-
ers), and have high levels of biosecurity measures and
husbandry practices.

Comparison of economic indicators

Production costs

Figure 3 illustrates a clear hierarchy in production costs
among the analyzed typical broiler farms. The German

farm (DE_1M) exhibits the lowest production costs, fol-
lowed by the Dutch farm (NL_660k), then the Senegalese
farms (SN_38k, SN_36k, SN_9Kk), and finally the Ghana-
ian farms (GH_12k, GH_3k, GH_27k). The disparity in
costs is substantial, particularly when comparing African
farms to their European counterparts. Typical Ghana-
ian farms (GH_12k, GH_3k, GH_27k) face production
costs that are 184%, 219%, and 180% higher than DE_1M,
respectively. When compared to NL_660k, these same
Ghanaian farms’ costs are 144%, 178%, and 148% higher.
Senegalese farms also experience higher production
costs, albeit to a lesser extent than their Ghanaian coun-
terparts. The typical farms in Senegal (SN_38k, SN_36k,
SN_9k) have production costs that are 90%, 39%, and 39%
higher than the German farm, and 66%, 21%, and 21%
higher than the Dutch farm, respectively. Notably, across
all the typical conventional broiler farms studied, feed
and chick costs constitute the majority of production
expenses.

Appendix 1 provides the absolute values that were used
to calculate the costs of production.
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Feed costs: are the most important cost component
for all farms. For the Ghanaian farms, they account for
48-59% of the total production costs, for Senegalese
farms they represent 57-64%, for DE_1M they rep-
resent 71%, and for NL_660k they account for 66%.
Although feed costs represent a lower proportion for
Ghanaian farms, Ghanaian farms have the highest feed
costs, followed by the Senegalese farms. There are sev-
eral factors that are responsible for the high costs of
feed in Ghana. At the farm-level, our previous findings
showed that the Ghanaian farms are the most ineffi-
cient in terms of feed-use.

Day-old chick (DOC) costs: the results show that
the typical broiler farms in Ghana spend significantly
more on DOCs than all other farms. This can mainly

m Economic labour productivity (right axis)

be attributed to the fact that GH_3k and GH_12k use
DOCs that are imported from the Netherlands and
Ivory Coast, respectively. This implies that the reliance
on imported DOCs by Ghanaian producers has signifi-
cantly contributed to the high production costs.

Labor structure and costs: physical labor productiv-
ity measures the quantity of chicken meat produced per
hour labor input. Figure 4 reveals that the large-scale
broiler operations in Germany and the Netherlands have
the highest physical labor productivity. The high physi-
cal labor productivity on these farms can be attributed
to more investments in equipment that reduce labor
input. All farm scales in Ghana have low labor produc-
tivity due to the limited production cycles per year and
overall poor management indicators. Labor productivity,
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SN_36k
Total costs

Total returns

Fig.5 Total costs and returns (EUR/100 kg live weight)

as a comparison factor, can be more meaningful factor
by considering wage levels. Lower wage levels make a
low labor physical productivity less relevant in the com-
parison. Consequently, economic labor productivity
was introduced to show how much Euro (€) return can
be made per Euro (€) total labor cost. Comparing the
results of the physical and economic labor productivity
shows that broiler farms in Ghana and Senegal, with low
wage levels, in some cases have even higher economic
labor productivity than the European farms. Farms in
Germany and the Netherlands, with high physical labor

Page 10 of 16

productivity but high wage levels are on relatively lower
economic productivity levels.

Comparison of profitability

Figure 5 compares the farms’ profitability by displaying
total returns and costs. Figure 5 indicates that broiler
meat from the Ghanaian and Senegalese farms is sold
at a much higher price than that from the German and
Dutch farms. For instance, the findings reveal that the
selling prices of liveweight chickens at farmgate are 93%
to 116% greater in Ghana than in Germany. Focus group
participants in Ghana explained that producers are able
to sell their chickens at high prices because production
usually targets festive holidays where consumers are will-
ing to pay high prices. Although not as high as in Ghana,
the selling prices are also high in Senegal. Therefore,
although the Ghanaian and Senegalese have high produc-
tion costs, they are profitable due to high selling prices.
However, unlike in Senegal, broiler production in Ghana
is profitable as a seasonal activity.

Next, profitability for different time spans is shown as
total returns; not only total costs (short-term perspec-
tive) but also depreciation costs (medium term) and
opportunity costs (long term) are deducted. Thus, as
Fig. 6 shows, all the typical conventional broiler farms
except for NL_660k are profitable in the short, medium
and long term. Moreover, NL_660k is profitable only in
the short term. This means that it can cover only its cash
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Fig. 6 Short, medium and long-term profitability (EUR/100 kg live weight). Short-term profitability =total returns—cash costs. Medium-term
profitability =total returns—cash costs—depreciation costs. Long-term profitability =total returns—cash costs—depreciation costs—opportunity

costs
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costs and cannot cover depreciation and opportunity
costs. The low profitability of the Dutch farm can be gen-
erally attributed to the low selling prices of broiler meat.

Appendix 2 provides the absolute values used to calcu-
late the profitability levels.

Simulation of the effects of improving feed-use efficiency
(lowering FCRs)

The results previously presented established that SN_9k,
GH_3k, GH_12k, and GH_27k are not efficient in terms
of feed use. Based on these findings, we simulate a sce-
nario for each farm in Ghana and Senegal in which FCRs
improve to the optimal level. The simulation was per-
formed by adjusting the feed consumed by the chickens
on each farm until the optimum FCRs, which are indi-
cated by Cobb [37] and Aviagen [38], were attained in the
TIPI-CAL model. Simultaneously, the final weights were
increased to the optimum levels (recommended by Cobb
[37] and Aviagen [38]) that are expected after the typical
feeding period. It is important to note that the feeding
period was kept constant because it is largely determined
by market conditions. The model was then run with the
new FCRs. To achieve optimal FCRs, we assumed that
the farms improved their husbandry practices and used
high-quality inputs (DOCs and feed). Table 3 provides
key details of the baseline and scenarios for each farm.

The results of the simulation (Fig. 7) show that the
production costs of the Ghanaian and Senegalese farms
could decrease through improved feed-use efficiency
(lower FCRs). Approximately 25% of the total produc-
tion costs could be reduced for each Ghanaian farm. The
production costs of SN_9k, SN_36k, and SN_38k could
be reduced by 21.27%, 15.59%, and 6.44%, respectively.
Thus, Ghanaian farms and the Senegalese small-scale
farm (SN_9k) will experience the greatest reductions in
costs, as they are the least efficient farms in terms of feed
use.

A comparison of the production costs (Fig. 8) of the
Ghanaian and Senegalese scenario farms with DE 1M
and NL_660k shows that the Ghanaian and Senegalese
farms would still have higher production costs even when
having improved their feed-use efficiency to optimum
levels. These findings can be explained by our previous
findings that showed that the high costs of production
in Ghana and Senegal are linked to two key issues: (1)
feed-use inefficiency and (2) high input prices. There-
fore, as demonstrated by the simulation, improving only
the feed-use efficiency without reducing the input prices
is not sufficient to enable the farms in Ghana and Sen-
egal to be competitive with those in Germany and the
Netherlands.
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Conclusions and policy recommendations

Our study examined the competitiveness gap between
broiler farms in Ghana, Senegal, Germany, and the
Netherlands, providing insights into why domestically
produced chicken meat in a West African country that
allows chicken meat imports, such as in Ghana, is more
expensive than imported frozen EU chicken. The assess-
ment considered farm management and economic per-
formance indicators. In terms of farm management,
broiler farms in Ghana and the typical small-scale farm
in Senegal were found less competitive than German
and Dutch farms, while typical medium-scale farms in
Senegal, using high-quality inputs, showed performance
approaching that of German and Dutch counterparts.
Regarding production costs, broiler farms in Ghana and
Senegal faced significantly higher costs due to feed and
DOC expenses, primarily driven by feed-use inefficiency
and high input prices.

Our simulations revealed that while improving feed-
use efficiency could lower production costs for Ghanaian
and Senegalese farms, these reductions would be insuffi-
cient to achieve competitiveness with German and Dutch
farms. This suggests that enhancing husbandry practices
and input quality alone will not suffice. Therefore, a more
comprehensive approach, combining improvements in
farm management with strategies to reduce feed and
DOC prices, is necessary to improve competitiveness.
In Ghana, Andam et al. [32] demonstrated potential for
reducing feed costs by increasing white maize productiv-
ity, which could be supported through improved seed use
and year-round irrigation policies. Conversely, Senegal’s
reliance on imported feed ingredients due to unfavora-
ble agroclimatic conditions makes domestic produc-
tion increases unlikely, and feeding grains to poultry can
exacerbate food security issues. Reducing DOC costs,
however, presents a more feasible option, as domesti-
cally hatched DOCs from imported parent stock could
be nearly half the cost of those from imported eggs.
Given the high initial investment and expertise required
for parent stock rearing, policy initiatives could focus
on offering low-interest credit and breeder training pro-
grams [39].

The findings indicated that small-scale broiler farms in
Ghana and Senegal exhibit the lowest performance and
highest production costs. To address this, policymakers
could implement targeted interventions framed within
a food systems approach, offering holistic solutions that
also enhance livelihoods and food security. Potential
measures include (i) extension programs to improve bios-
ecurity and feeding practices, (ii) access to tailored credit
schemes, and (iii) policies promoting market access, such
as responsible contract farming.
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While this research provides important insights into  chain entities. Addressing coordination challenges in
the competitiveness of broiler farms across the focus future research could clarify sector-wide approaches to
countries, it is limited by its exclusive focus on farm-level  reducing chicken prices in Ghana and Senegal.
dynamics, excluding slaughterhouses and other value

Appendix 1
See Table 4

Table 4 Comparison of production costs (EUR/100 kg live weight)

GH_3k GH_27k GH_12k SN_9k SN_36k SN_38k DE_1M NL_660k
Day-old chicks 59.09 57.89 7541 40.12 36.11 3633 1332 16.71
Feed 135.98 131.98 13345 9842 70.18 74.61 54.78 62.07
Labor 2142 2891 9.72 10.73 545 122 397 3.30
Vet & medicine 13.13 20.99 7.16 9.03 4.01 2.52 0.93 1.70
Biosecurity measures 0.51 0.72 191 043 027 0.01 048 0.06
Other factor costs 10.78 4.56 8.08 1.92 428 3.95 1.20 1.83
Other non-factor costs 10.62 37.14 11.83 7.68 2.65 447 13.74 15.68
Total costs 251.53 282.19 24757 168,32 12295 123.10 8841 101.35

The production costs in Ghana and Senegal were collected in the local currencies, the cedi (GHS) and CFA Franc (XOF) respectively. They were the converted into EUR
for comparison with those for the German and Dutch farms. The conventions were done using Oanda Historical Exchange Rates (https://www.oanda.com/fx-for-busin
ess/historical-rates)

Appendix 2
See Table 5

Table 5 Comparison of cost indicators, returns and profitability (EUR/100 kg live weight)

GH_3k GH_27k GH_12k SN_9k SN_36k SN_38k DE_1M NL_660k

Production costs

Cash costs 23130 27372 22841 160.55 121.76 117.46 77.56 87.50

Depreciation costs 2.52 4.48 7.38 0.72 0.75 193 6.90 9.16

Opportunity costs 17.70 3.98 11.77 7.06 044 3.72 3.95 4.70

Total production costs 25153 282.19 24757 168.32 122.95 123.10 8841 101.35
Returns

Broiler returns 286.57 343.89 250.75 190.56 171.50 160.07 90.88 88.00

Manure returns 0 0 0 0.67 048 0 0 0

Total returns 286.57 343.89 250.75 191.23 171.98 160.07 90.88 88.00
Profitability

Short-term 55.27 70.28 22.34 30.68 50.22 4261 13.32 0.63

Medium-term 52.75 65.80 14.96 29.96 4947 40.68 6.42 -853

Long-term 35.04 61.81 3.19 2291 49.03 36.97 247 -13.23

Short term profitability = total returns—cash costs. Medium term profitability =total returns—cash costs—depreciation costs. Long term profitability = total returns—
cash costs—depreciation costs—opportunity costs


https://www.oanda.com/fx-for-business/historical-rates
https://www.oanda.com/fx-for-business/historical-rates

Chibanda et al. Agriculture & Food Security (2024) 13:65

Acknowledgements

Itis with great gratitude that we acknowledge the work of researchers at
CSIR-Science and Technology Policy Research Institute (STEPRI) in Ghana
(Masahudu Fuseini, Stephen Awuni, and Gordon Akon-Yamga) and at the
Bureau d'analyse macro-economics (BAME) in Senegal (Dr. Djiby Dia and Dr.
Moussa Sall), with whom we worked closely during the fieldwork.

Author contributions

CC contributed to conceptualization, literature review, data collection, model
development, data analysis, drafting the original draft and made all the neces-
sary revisions. PT participated in data collection, model development, data
analysis, editing of original draft and revisions. MIA contributed to data collec-
tion, literature review, model development, data analysis, visualization, editing
of the original draft and made all the necessary revisions. PVH participated in
data collection, editing of original draft and revisions. CD contributed to the
acquisition of funding, conceptualization, data collection, model develop-
ment, drafting the original draft and made all the necessary revisions. CW
contributed to conceptualization, drafting the original draft and made all the
necessary revisions. All authors approved the final submission for publication.

Funding

Open Access funding enabled and organized by Projekt DEAL. The study was
funded by the German Ministry of Food and Agriculture (BMEL) based on a
decision of the Parliament of the Federal Republic of Germany via the Federal

Office for Agriculture and Food (BLE). Funding reference number: 28N1800017.

Data availability
The datasets during and/or analyzed during the current study available from
the corresponding author on reasonable request.

Declarations

Ethic approval and consent to participate
The ethics approval was granted by the Thiinen Institute of Farm Economics.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Author details

'Thiinen Institute of Farm Economics, Braunschweig, Germany. “Qatar
University, 2713 Doha, Qatar. *Wageningen University & Research, Wagenin-
gen, The Netherlands. “Institute of Agricultural Policy and Markets, University
of Hohenheim, Stuttgart, Germany.

Received: 29 February 2024 Accepted: 25 November 2024
Published online: 25 March 2025

References

1. Mnisi CM, Mlambo V, Montso PK, Manyeula F, Kumanda C, Moreki JC. Nutra-
ceuticals as components of sustainable poultry production systems for food
and nutrition security in Africa: a review. Agric Food Secur. 2024;13(1):24.

2. Passarelli S, Abdelmenan S, Tewahido D, Demmu YM, Abreham H, Ambika-
pathi R, et al. Nutrition-sensitive chicken production in Ethiopia: a qualitative
evaluation. Agric Food Secur. 2022;11(1):23.

3. Erdaw M, Beyene W.Trends, prospects and the socio-economic contribu-
tion of poultry production in sub-Saharan Africa: a review. Worlds Poult Sci J.
2022;78(3):835-52.

4. OECD-FAO. OECD-FAO agricultural outlook 2021-2030. Paris: OECD-FAO;
2021.

5. Zamani O, Pelikan J, Schott J. EU-Exports of livestock products to West Africa:

An analysis of dairy and poultry trade data. Braunschweig; 2021; 162.
6. KnoBlIsdorfer I, Qaim M. Cheap chicken in Africa: would import restrictions
be pro-poor? Food Sec. 2023. https//doi.org/10.1007/512571-022-01341-5.

16.
17.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 150f 16

Johnson MC. Lobbying for trade barriers: a comparison of poultry
producers'success in Cameroon, Senegal and Ghana. J Mod Afr Stud.
2011;49(4):575-99.

Oloso NO, Smith PW, Adeyemo IA, Odeokun IA, Isola TO, Fasanmi OG, et al.
The broiler chicken production value chain in Nigeria between needs and
policy: situation analysis, action plan for development, and lessons for other
developing countries. CAB Rev. 2020;15(020):1-12.

Padilla SL, Liverpool-Tasie LS, Myers RJ. The effects of feed and energy costs
on broiler farm decisions: A dynamic programming approach. Agric Econ.
2021;52(2):249-64.

. Odijie ME. EPA and sensitive products: the danger for industrial policy

‘incoordination’J Contemp Afr Stud. 2020;38(4):519-40.

. Boimah M, Weible D. Assessing protectionism and its impact from consum-

ers'perspective: The case of Senegal’s poultry import ban. World Food
Policy. 2021;7(1):26-40.

. Sumberg J, Awo M, Kwadzo GT-M. Poultry and policy in Ghana: les-

sons from the periphery of an agricultural policy system. Dev Policy Rev.
2017;35(3):419-38.

. Bhawsar P, Chattopadhyay U. Competitiveness: review, reflections and direc-

tions. Glob Bus Rev. 2015;16(4):665-79.

. Ketels CHM. Michael porter's competitiveness framework—recent learnings

and new research priorities. J Ind Compet Trade. 2006;6(2):115-36.

. Drescher K, Maurer O. Competitiveness in the European dairy industries.

Agribusiness. 1999;15(2):163-77.

Frohberg K, Hartmann M. Comparing measures of competitiveness; 1997 2.
Menghi A, Roest K de, Porcelluzzi A, Deblitz C, Davier Z von, Wildegger B

et al. Assessing farmers’cost of compliance with EU legislation in the fields
of environment, animal welfare and food safety. European Commission
Directorate-General for Agriculture and Rural Development. Report No.
AGRI-2011-EVAL-08; 2011.

. van Horne P. Competitiveness of the EU poultry meat sector, base year 2017;

International comparison of production costs. Wageningen, Wageningen
Economic Research. Report 2018-116. 2018.

. SiqueiraTT, Duru M. Economics and environmental performance issues of a

typical Amazonian beef farm: a case study. J Clean Prod. 2016;112:2485-94.
Ndambi OA, Hemme T. An economic comparison of typical dairy farming
systems in South Africa, Morocco, Uganda and Cameroon. Trop Anim
Health Prod. 2009:41(6):979-94.

Lasner T, Brinker A, Nielsen R, Rad F. Establishing a benchmarking for

fish farming - Profitability, productivity and energy efficiency of Ger-

man, Danish and Turkish rainbow trout grow-out systems. Aquac Res.
2017:48(6):3134-48.

Chibanda C, Agethen K, Deblitz C, Zimmer Y, Aimadani MI, Garming H,

et al. The typical farm approach and its application by the Agri Benchmark
Network. Agriculture. 2020;10(12):646.

Chibanda C, Almadani MI, Thobe P, Wieck C. Broiler production systems in
Ghana: economics and the impact of frozen chicken imports. Int Food Agri-
bus Manag Rev (IFAMR). 2022. https.//doi.org/10.22434/IFAMR2021.0142.
Chibanda C, Wieck C, Sall M. Economics of broiler production in Senegal:
status quo after two decades of import restrictions. J Agribus Dev Emerg
Econ 2023. https://doi.org/10.1108/JADEE-08-2022-0189

@rngreen R, Levinsen K. Workshops as a research methodology. Electron J
E-learn. 2017;15(1):70-81.

Kress K, Verhaagh M. The economic impact of german pig carcass pricing
systems and risk scenarios for boar taint on the profitability of pork produc-
tion with immunocastrates and boars. Agriculture. 2019;9(9):204.

Zampiga M, Calini F, Sirri F. Importance of feed efficiency for sustainable
intensification of chicken meat production: implications and role for
amino acids, feed enzymes and organic trace minerals. Worlds Poult Sci J.
2021;77(3):639-59.

Singh VP, Kumar S, Chauhan HS. Effect of dietary supplementation of Ash-
wagandha (Withania somnifera), selenium and their combination on pro-
duction performance of broiler chicks. Trends Biosci. 2017;10(19):3597-602.
Khan AA, Banday MT, Ganai AM, Khan HM, Choudhary AR, Untoo M. Effect
of feed restriction on performance of broiler chicken. J Entomol Zool
Stud. 2019;7:1054-6.

Asante-Addo C, Weible D. Imported versus domestic chicken consumption
in Ghana: do attitudes and perceptions matter? J Int Food Agribus Market.
2020;32(5):503-26.


https://doi.org/10.1007/s12571-022-01341-5
https://doi.org/10.22434/IFAMR2021.0142
https://doi.org/10.1108/JADEE-08-2022-0189

Chibanda et al. Agriculture & Food Security (2024) 13:65

31.

32

33.

34,

35.

36.
37.

38.

39.

Kwadzo G, Dadzie F, Osei-Asare Y, Kuwornu JKM. Consumer preference for
broiler meat in Ghana: a conjoint analysis approach. JMS. 2013. https://doi.
org/10.5539/ijms.v5n2p66.

Andam K, Gupta S, Johnson ME, Kufoalor DS, Ragasa C. A Chicken and Maize
Situation: The Poultry Feed Sector in Ghana. Washington DC: Intl Food Policy
Res Inst; 2017.

Johnson AM, Abdoulaye T, Ayedun B, Fulton JR, Widmar NJO, Adebowale A,
et al. Willingness to pay of Nigerian poultry producers and feed millers for
aflatoxin-safe maize. Agribusiness. 2020,36(2):299-317.

Yeboah PP, Konadu LA, Hamidu JA, Poku EA, Wakpal D, Kudaya PY, et al.
Comparative analysis of hatcheries contribution to poor development of
day-old chicks based on biological and immunological performance. Vet
World. 2019;12:1849-57.

Fall A, Dieng A, Samba A, Diallo A. Laviculture urbaine familiale au Sénégal:
caractérisation et réle socio-économique dans la commune de Thies.
Revues Sciences de la vie, de la terre et agronomie du CAMES. 2016; 4(2) :
6-11.

FAQ. Poultry Sector Ghana. Rome: FAO; 2014.

Cobb. Cobb500 Broiler Performance and Nutrition Supplement. 2015
1-2114-07 EN. https//www.google.com/url?sa=t&rct=j&q=&esrc=s&
source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoEC
AIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%
2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=A0vVaw30OkK
jknFZcZrDmtctYeuFn.

Aviagen. Ross 308/ Ross 308 FF Broiler: Performance objectives. Newbridge,
UK, Newbridge, UK. 2019. https://www.google.com/url?sa=t&rct=j&q=&
esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUMIDV
8QFNOECAQQAQ&urI=http%3A%2F%2Feu.aviagen.com%2Ftech-center%
2Fdownload%2F1339%2FRoss308-308FF-BroilerP02019-EN.pdf&usg=
AOWaw2jy2HkK7SYFHk-sKPu7-JB. Accessed 14 Oct 2023.

Arnoldus M, Kyd K, Chapusette P, van der Pol F, Clausen B. Senegal

Value Chain Study—~Poultry. RVO Netherlands Enterprise Agency; 2021
RVO-022-2021/RP-INT.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 16 of 16


https://doi.org/10.5539/ijms.v5n2p66
https://doi.org/10.5539/ijms.v5n2p66
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoECAIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=AOvVaw3OkKjknFZcZrDmtctYeuFn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoECAIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=AOvVaw3OkKjknFZcZrDmtctYeuFn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoECAIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=AOvVaw3OkKjknFZcZrDmtctYeuFn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoECAIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=AOvVaw3OkKjknFZcZrDmtctYeuFn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwus3r9P_0AhUnR_EDHV3xDIAQFnoECAIQAQ&url=http%3A%2F%2Fsedima.com%2Fwp-content%2Fuploads%2F2017%2F07%2FCobb-Performance-July-2015.pdf&usg=AOvVaw3OkKjknFZcZrDmtctYeuFn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUmrDV8QFnoECAQQAQ&url=http%3A%2F%2Feu.aviagen.com%2Ftech-center%2Fdownload%2F1339%2FRoss308-308FF-BroilerPO2019-EN.pdf&usg=AOvVaw2jy2HkK7SYFHk-sKPu7-JB
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUmrDV8QFnoECAQQAQ&url=http%3A%2F%2Feu.aviagen.com%2Ftech-center%2Fdownload%2F1339%2FRoss308-308FF-BroilerPO2019-EN.pdf&usg=AOvVaw2jy2HkK7SYFHk-sKPu7-JB
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUmrDV8QFnoECAQQAQ&url=http%3A%2F%2Feu.aviagen.com%2Ftech-center%2Fdownload%2F1339%2FRoss308-308FF-BroilerPO2019-EN.pdf&usg=AOvVaw2jy2HkK7SYFHk-sKPu7-JB
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUmrDV8QFnoECAQQAQ&url=http%3A%2F%2Feu.aviagen.com%2Ftech-center%2Fdownload%2F1339%2FRoss308-308FF-BroilerPO2019-EN.pdf&usg=AOvVaw2jy2HkK7SYFHk-sKPu7-JB
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjPx7a-6P_0AhUbRPEDHUmrDV8QFnoECAQQAQ&url=http%3A%2F%2Feu.aviagen.com%2Ftech-center%2Fdownload%2F1339%2FRoss308-308FF-BroilerPO2019-EN.pdf&usg=AOvVaw2jy2HkK7SYFHk-sKPu7-JB

	Improving broiler farm competitiveness in Ghana and Senegal: insights from comparative analysis with Germany and the Netherlands
	Abstract 
	Background 
	Results 
	Conclusions 

	Background
	Competitiveness in broiler production
	Defining competitiveness
	Measuring the competitiveness of broiler farms across countries

	Materials and methods
	Study areas
	Sampling techniques and sample size
	Data collection
	Desk research
	Multi-stakeholder workshops
	Semi-structured interviews
	Focus groups
	Expert consultations

	Data analysis

	Results and discussion
	Overview of the typical conventional broiler farms
	Comparison of farm management indicators
	Feed conversion ratio (FCR)
	Broiler farm economy index (BFEI)
	Mortality rates
	Number of cycles per year

	Comparison of economic indicators
	Production costs
	Comparison of profitability

	Simulation of the effects of improving feed-use efficiency (lowering FCRs)

	Conclusions and policy recommendations
	Appendix 1
	Appendix 2
	Acknowledgements
	References


