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Abstract: The aim of this study was the detailed characterization of the existing zootechnical and
financial management applied in broiler poultry farms in the Region of Epirus, Greece. The current
situation was captured through the formation of a typology on the structural characterization of
broiler farming system. The variables were recorded based on data from a stratified random sample
according to Neyman’s methodology of 110 poultry farms. In the typology, hierarchical cluster
analysis was applied to identify differences between farms and to support most of this differentiation.
Chebyshev distance was used to maximize the effect of the cluster elements distance, as well as
Ward’s clustering method, which aims to achieve greater homogeneity within the clusters. Bonferroni
multiple comparison tests were used to evaluate the differences. Four clusters of different farm types
were identified from the hierarchical cluster analysis. In conclusion, the production system of broiler
farms in Epirus is intensive, especially in large farms that have made significant investments in fixed
capital and implement successful management. However, the poultry sector in Epirus has further
margin for improvement in both its productivity and profitability.

Keywords: broiler farms; farming system; hierarchical cluster analysis; sustainable development

1. Introduction

Over the past decades, the broiler industry in Greece has made tremendous progress
to meet the growing demand for inexpensive and safe supply of high-quality meat. This
development was combined with structural changes in the sector, characterized by the
modernization of farming facilities, the intensification of the farming system and the
concentration of poultry farms.

One such area with a high concentration of poultry activity and mainly broiler farming
in Greece is the Region of Epirus (45% of the total national broiler production). The Region
of Epirus is one of the 13 Regions of Greece. It occupies an area of 9203 km2, and its
population amounts to 336,856 inhabitants. The total generated GDP amounts to EUR
4499 million, which is 2.2% of the total GDP of Greece. Agriculture and livestock have a
turnover of EUR 235.4 million and the food industry EUR 353.9 million [1]. The developed
farming system of broiler production in the Region of Epirus is considered intensive, in-
dustrial, and large-scale according to the classification scale of Camargo-Barros et al. [2].
The Greek poultry industry is structured around a few large vertically integrated compa-
nies (i.e., “Pindos Poultry Co-operative”, “Arta Poultry Co-operative” and “Nitsiakos S.A.”
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in the Region of Epirus) operating throughout the whole supply chain, from feed produc-
tion and preparation to breeding, raising, and delivering the end products to retailers [3].

Large initial and operating costs, as well as economies of scale and more efficient capi-
tal investments, lead broiler farmers to establish larger scale commercial farms
(i.e., flock sizes of more than 10,000 and up to 100,000 birds) and to participate into large
enterprises [4,5]. The facilities are well equipped and relatively mechanized, including
both semi-automatic and automatic equipment. The available automated systems include
supply systems, water supply with nipples and central control for temperature/humidity,
ventilation and lighting. Some systems have more extensive automation, including remote
digital monitoring and computer controls [6].

Regarding Greece, the self-sufficiency rate in poultry meat reaches approximately
75%, and the corresponding imports in the year 2018 amounted to 82,000 tons [7]. During
the same period, the corresponding exports of poultry meat to EU countries amounted to
22,000 tons of carcass weight. Covering national self-sufficiency in poultry meat makes it
imperative to intensify the production system and increase productivity, reduce production
costs, improve specific production indicators, and use innovative and sustainable practices
with European legislation [8].

An effective tool that highlights how the particular structural characteristics of farms
affect the efficient use of their own resources (land, labor and capital), but also the choice of
actions and investments that can be made for their utilization, is the typology of farms [9].
The main objective of research focusing on the construction of a farm typology is to
identify the farming system in the case study region [10]. A farm typology allows an
overall assessment of farming activities not only in terms of farm structural characteristics
(i.e., farm size, managerial ownership and farm intensity), but also in terms of farm
economics [11]. Determining the types of poultry farms can be achieved with cluster
analysis (C.A.) which is one of the most basic data analysis tasks. The aim of C.A. is the
division of a total sample into clusters formed based on the similarity of their members [12].
Cluster analysis has been used in many cases to study the typology and productivity
in broiler farming worldwide [13–18]. Corresponding studies, i.e., application of farm
typology, regarding broiler farms in the direction of structural characterization, economic
viability and future sustainability have not been conducted in Greece.

One of the most important concerns of the European Union is the achievement of
sustainable development of human activities, such as the intensive broiler production [19].
Moreover, farmers evaluate their production practices mainly on the basis of economic
efficiency, which generally requires large amounts of inputs, paying little attention to
environmental pollution and future sustainability [20]. According to Vaarst et al. [21]
the concept of ‘sustainability’ of a single agricultural sector is multi-dimensional, encom-
passing economic (production of valuable and cheap food), environmental (pollution and
use of antibiotics), social (work conditions and animal welfare) and institutional (food chain
governance) aspects. The economic impact of EU legislation on environmental protection,
food safety and animal welfare and its implementation in the poultry sector has led to
an increase in production costs estimated at 0.05 euros per kilogram (kg) of chicken live
weight on average [22,23].

Poultry production has been found to be relatively environmentally friendly com-
pared to the production of other terrestrial animals [24] because it has the best conversion
rate of feed into human food and the smallest environmental footprint in terms of energy
and water use per kilogram of meat produced [25]. As the production and transport of
feeds contribute about 70% to the global warming potential of poultry systems, while ma-
nure management contributes to their eutrophication and acidification potential (nutrient
waste) by about 40 and 60%, respectively [24–26], an important measure to reduce the
impact of poultry activities is to improve feed efficiency by implementing better manage-
ment practices or by using alternative feed additives (e.g., enzymes) and selected genetic
material [19,21,26–28].
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All of the above indicate that when using the C.A. to build a typology for such an
intensified sector as broiler farming, all those economic and managerial indicators that
contribute to the sustainable development and future viability of this sector should be
taken into account. One of the most crucial factors affecting the profitability and economic
viability of broiler farms is the feed conversion ratio (FCR) [29,30]. This is because the
cost of feeds in broiler farming constitutes the largest percentage of variable costs, about
70% [31–33], and has an impact on the productivity and profitability of each farm, especially
when economies of scale increase. It follows that the size of a farm and its financial viability
are strongly related [34]. In terms of improving environmental sustainability, FCR is again
the key factor both in reducing the environmental footprint of feedstuffs and in manure
management due to reduced nutrient losses [24,27,28,35]. In addition, the technical and
economic efficiency of broiler farms, according to Marcu et al. [36], is greatly influenced by
the FCR and other productivity indexes included in the European Production Efficiency
Factor (EPEF), which has been used by many researchers [37–41] to compare the results of
broilers from different flocks and different regions. In the current study, this index (EPEF)
will be used to confirm the results of the cluster analysis, by comparing the technical
efficiency of the created clusters.

In summary, the aim of this study is the detailed characterization of the existing
zootechnical, and financial management applied in broiler poultry farms in the Region of
Epirus. The current situation was reflected in the formation of a typology on the structural
characterization of the production of broiler farms. The analysis and interpretation of the
common characteristics of the created clusters of farms will reflect the existing liabilities of
the farming system but will also identify the key points that will be the lever of support for
achieving social and economic development and sustainability of the sector.

2. Materials and Methods
2.1. Study Area

In the present study, the administrative Region of Epirus has been defined as the
research area. This region includes a total of 4 Regional Units (R.U.); the R.U. of Ioannina
and Arta, which have a large number of broiler farms, the R.U. of Preveza that participated
in the sampling with a small number of respective farms and the R.U. of Thesprotia, where
there were no industrial-sized broiler farms.

The capacity of the farms ranges from 5001 broilers to over 75,000 chickens. Therefore,
the minimum size per production cycle carried out by each farm participating in the sample
is 5001 chickens. The main reason that farms with less than 5001 chickens were not included
in the original sample was that such small-scale farms do not participate in the existing
vertical and integrated business or cooperative schemes operating in the Region.

The farms that formed the original sample cooperate either with private companies
or are members of cooperatives that have systems for processing, slicing and marketing
of chickens and their products, as well as modern slaughterhouses of high productivity
with freezing, slicing, cooking and packing infrastructure. They also have broiler breeders’
farms that supply eggs to privately owned hatcheries for the production of day-one chicks,
as well as privately owned feedstuff mills.

The sampling framework was designed based on the statistical data of EL.STAT. [1].
According to the data obtained, the distribution of broiler farms in the Region of Epirus is
presented in Table 1.

2.2. Data Collection and Sample Determination

The structured questionnaire method was used to collect the survey data, in a selected
representative and proportional sample of statistically sufficient size. The survey, con-
ducted in the year 2019, required the use of a questionnaire with a detailed record of the
technical and economic data describing the structure of each farm. These are technical and
economic characteristics related to both inputs (factors of production used) and outputs
(final products) related to the broilers’ farming.
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Table 1. Distribution of broiler farms in the Region of Epirus.

Regional Unit Number of Farms Total Production
(Number of Chickens/Year)

Ioannina 767 26,475,000
Arta 214 15,000,000

Preveza 23 700,000
Thesprotia - -

Total 1004 42,175,000

The initial number of 1004 farms was divided into 4 size categories according to the
number of broilers reared per year, regardless of the annual placements. According to
Unay-Gailhard et al. [10] and FAO [42], farm size (physical and economic) is one of the most
important categorization variables in typologies because it determines significant differ-
ences between farms. The first category, M1, included farm sizes from 5001–25,000 chickens
per production cycle, the second, M2, from 25,001–50,000, the third, M3, from 50,001–75,000
and the last, M4, more than 75,001 chickens.

The sampling method followed was Neyman’s stratified sampling method [43,44].
The distribution of the sample into stratums is given by the following equation [45]:

nh = n · NhSh
H
∑

h=1
NhSh

where:
n = sample size
nh = sample size of stratum h
N = size of total (initial) sample
Nh = size of total sample concerning stratum h
Sh = the standard deviation of the variable in each stratum

Sh =

√√√√ 1
Nh − 1

Nh

∑
i=1

(yi − yi)
2

yi = the stratification-related variable.
The final sample included 110 farms and constitutes 9.13% of the total broiler farms

in the study area. The number of broilers per year in the final sample amounted to
3,241,480 chickens, which is 7.7% of the total population of the sampling frame. There is a
sufficient sample, and therefore the estimates are representative and can be generalized.
According to the above stratification methodology, the sample collected from all 3 Regional
Units and the 4 size categories is presented in Table 2.

Table 2. Distribution of broiler farms in the 3 R.U. of Epirus, per size categories.

Regional Unit
Size Categories

Total
M1 M2 M3 M4

Arta 12 10 2 1 25
Ioannina 49 26 4 2 81
Preveza 2 1 1 - 4

Total 63 37 7 3 110

The random selection of farms in the final sample was done according to the range of
each selection, using an initially random start number of each selection [46]. The selection
range from which the successively selected farms were obtained through the 2-way stratifi-
cation was calculated as the quotient in each Nh stratum to the number of sample members
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in each nh stratum [47]. The calculation was performed using the OpenEpi Open-Source
Calculator, Version 3.

2.3. Data Processing

The primary data were collected through questionnaires recording the main char-
acteristics of each farm that concerned (a) the applied management practices and (b)
the financial data. The data were encoded and integrated into tables, coded sheets of
MS-Excel, in order to create a matrix-database for further statistical analysis with SPSS
version 25 and R software by adding (adds-on) the Benchmarking Package in the MacOS
High Sierra operating system.

Multivariate statistical analysis was used to process and interpret the data by creating
separate groups of farms that apply a separate rearing model in order to identify differences
between farms and to support most characteristics of this differentiation [48].

2.4. Hierarchical Cluster Analysis

The multivariate statistical technique used in the present study to determine the rela-
tionship of various quantitative parameter, was the hierarchical cluster analysis. The cluster
analysis aims to create homogeneous (internally) groups of production systems, in terms
of their technical and economic characteristics (variables), which differ significantly from
each other. Groups are called classes or clusters. The analysis also tries to determine the
number and composition of the groups. Cluster analysis is an exploratory method, and the
variables used can be both quantitative and qualitative, only the latter require the use of
specialized techniques for their integration and separation of clusters [49].

The steps followed for the cluster analysis of the sample of 110 broiler farms are
described in detail by Hair et al. [50] and Everitt et al. [51]. Initially, the items to be grouped
were selected (110 farms). The following variables were then selected to fulfill the objectives
of the research:

• Number of production cycles per year;
• Feed conversion ratio (kg of total feed/kg of final body weight);
• Average days of a production cycle–length;
• Total feed consumption (kg/year);
• Mortality (%): the index was obtained by subtracting from the number of day-old

chicks placed for fattening the final output related to the total number of chickens
taken to the slaughterhouse;

• Gross farm profit (euros-€).

To address the missing values for the study, the missing data were replaced by ap-
plying the mean-based method. That is, the mean value of each group was calculated,
and each missing variable received the mean value of the group to which it belongs.

One way to determine the degree or extent of similarity of two observations in the data
is their distance. The Chebychev distance used in the study to classify farms maximizes
the effect of the data distance and is expressed by the equation:

dij = max
i

∣∣Xij − Xik
∣∣

The clustering of the farms was performed using the Ward’s linkage method. The analysis
was based on the estimation of the variance of the observations with the ultimate goal
of estimating the distances between the clusters. Essentially, with the application of the
method, the minimization of the variability between the two examined clusters that are
formed in each successive stage of the hierarchical analysis was achieved.

A diagrammatic representation of a hierarchical classification method is the dendro-
gram on the basis of which the number of groups was determined [49]. In order to evaluate
the a posteriori differences, multiple comparison tests were used through the Bonferroni
test which follows the criterion of the least significant difference.
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Summary cluster analysis is the organization of a collection of data or variables into
classes based on a measure of similarity, in which special attention must be paid to the
selection of variables that enter the analysis process [50,51].

2.5. European Production Efficiency Factor

To interpret the final result, the values of the variables in each group must be studied to
assess whether the clusters actually exist or are simply the result of an algorithm. A useful
evaluation tool that is directly related to the selected cluster classification variables is the
European Production Efficiency Factor (EPEF) [36,39] given by the equation:

(100 − mortality) % × final body weight (kg)
FCR × slaughter age of chicks (days)

× 100 = EPEF

3. Results
3.1. Hierarchical Cluster Analysis

The result of classification by applying the cluster analysis in the final sample of
110 broiler farms in the Region Epirus was the creation of the dendrogram (Figure 1)
from which four (4) clusters of farms emerged. The distribution of farms by cluster and
Regional Unit is given in Table 3.
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Figure 1. Classification dendrogram of 110 farms with Ward linkage technique and Chebychev
similarity distance.
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Table 3. Farm types per Regional Unit.

Cluster
Regional Unit

Total %
Arta Ioannina Preveza

C1 11 35 0 46 41.8
C2 8 30 0 38 34.6
C3 1 1 0 2 1.8
C4 5 15 4 24 21.8

Total 25 81 4 110 100

The above table shows that the percentage of farms included in the 1st cluster amounts
to 41.8% while the lowest frequency is shown by the 3rd cluster which includes only
2 farms. The 4th cluster includes farms with activity in all three Regional Units, with
the Regional Unit of Ioannina dominating in number of farms and the other two being
numerically equivalent.

3.2. Characteristics and Interpretation of Clusters—Structural Characterization

The formation of farm types was based on the aforementioned variables. Table 4
contains the averages by type of farm of the variables included in the analysis.

Table 4. Variable analysis of generated clusters.

Variable Mean
Value C1 C2 C3 C4 p SD

Number of farms (n) 110 46 38 2 24
Production cycles/year/farm 5.07 5.22 b 4.58 a 6.00 c 5.50 b <0.001 0.93

Feed conversion ratio 1.81 1.77 a 1.86 a 2.24 b 1.78 a 0.004 0.21
Annual rest period (days) 81.25 78.24 85.18 79.00 80.96 0.618 23.69

Consumed feed (tn) 673.42 565.42 b 271.25 a 4156.25 d 1226.97 c <0.001 107.75
Mortality (%) 2.91 3.05 c 2.98 bc 1.56 a 2.65 b 0.046 0.35

Gross profit (€) 27,979 27,546 c 11,798 b −202,419 a 73,628 d <0.001 56,942
Farm size

(broilers/production cycle) 29,468 26,847 b 14,118 a 127,000 d 50,666 c <0.001 20,288

Total number of broilers/year 152,049 134,736 b 62,329 a 752,000 d 277,923 c <0.001 120,700
Total live weight of

broilers/year (tn/year) 372.11 323.47 b 147.76 a 1846.95 d 697.68 c <0.001 304.16

Average days of a production
cycle-length 45.26 45.17 44.94 42.50 46.20 0.349 3.50

Average slaughter weight (kg) 2.49 2.48 2.45 2.48 2.58 0.107 0.20
Average selling price/
kg of live weight (€) 1.11 1.11 1.09 1.12 1.12 0.137 0.02

Total production days/year 229.87 235.97 b 205.79 a 255.00 c 254.25 c <0.001 45.73
Land (ha) 1.09 1.01 b 0.73 a 3.00 d 1.64 c <0.001 0.92

Total Fixed Capital (€) 37,187 32,289 b 13,981 a 170,268 d 72,226 c <0.001 30,500
Average Gross Revenue (€) 413,953 357,999 b 161,779 a 2,056,270 d 783,612 c <0.001 340,681

Average Net Profit (€) −16,678 −12,516 b −9743 c −366,669 a −6469 d <0.001 6411
Average Farm Income (€) 20,093 19,928 c 7357 b −217,853 a 60,406 d <0.001 55,583

Average Return on Capital
(%) 18.90 −4.02 b 48.7 d −20.5 a 12.4 c 0.018 10.6

Average production cost
(€/kg of live weight) 0.82 0.82 a 0.83 a 0.94 b 0.81 a 0.014 0.12

a,b,c,d Values with no common superscript in the same row are statistically different, at a significance level of p ≤ 0.05, according to the
results of the Bonferroni test.
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The profile of each cluster was further investigated based on a broader framework of
variables derived from field research based on the prevailing typology (4 clusters). In order
to achieve optimal comparability and consequently an increased degree of interpretation
of the results, the following ratio was used as a reference base:

4 LU (Livestock Units) = 1000 broilers,

Therefore, the quantities of the variables listed in Table 5 are expressed per 1000
reared chickens.

Table 5. Basic financial results per 4 LU (1000 broilers).

Variable Mean Value C1 C2 C3 C4

Number of farms (n) 110 46 38 2 24
Farm size (number of broilers) 29.47 26.85 14.12 127.00 50.67
Total number of broilers/year 152.05 134.74 62.33 752.00 277.92

Total Fixed Capital (€) 244.65 239.65 224.32 226.42 260.00
Average Gross Revenue (€) 2722.48 2656.97 2595.54 2734.40 2819.56

Average Net Profit (€) −109.69 −92.90 −156.32 −487.59 −23.28
Average Farm Income (€) 132.15 147.90 118.04 −289.70 217.35

Cluster 1 (C1). Medium-size farms, with very good feed conversion rate (n = 46).
This cluster includes the largest percentage of farms in the sample. As noted, the capacity

of C1 cluster farms amounts, on average, to 26,847 broilers (107.39 LU). In farms of this
cluster, 5.22 production cycles are carried out per year. The characteristic feature of these
farms is the achievement of the best FCR (1.77). However, they have the highest mortality
rate (3.05%) compared to the other clusters.

The above type of farms achieves almost zero return in terms of invested capital,
with the average gross profit amounting to EUR 27,546.46 per farm.

Cluster 2 (C2). Small farms, with mediocre feed conversion rate (n = 38).
The second cluster includes 38 farms characterized by low capacity per production

cycle. Also, compared to the other clusters, the average number of production cycles per
year (4.58) is significantly lower. In addition, they have a relatively high mortality rate
(about 3%). Most of them are located within the geographical boundaries of the Regional
Unit of Ioannina.

Farms of this type achieve the highest return on invested capital, which amounts
approximately to 50%.

Cluster 3 (C3). Very large farms, with very bad feed conversion rate (n = 2).
This cluster includes 2 farms, in the Regional Units of Arta & Ioannina. The farms are

characterized as very large in size as shown by the average production capacity. Based on
the worst FCR among clusters (2.24), C3 shows a liability that can be interpreted in many
ways, the main one focusing on the irrational use of the supplied feed or its possible loss
during feeding. This is also reflected in high production cost per kg of live weight.

The above farming type shows the greatest economic losses as well as the lowest
average return on invested capital.

Cluster 4 (C4). Large farms, with very good feed conversion rate (n = 24).
This cluster, which represents 21.82% of the farms in the sample, is characterized by

large-scale farms with a capacity per production cycle of approximately 50,667 broilers.
It also achieves good utilization of the supplied feed while producing broilers for slaughter
with the highest average live weight (2.58 kg).

Farms of this type show the highest return on invested capital. The investment in
fixed capital is much smaller compared to the other clusters (26.00 euros/1000 broilers).
In addition, this specific farming type gives the highest gross income per 4 LU (2819.56
euros). According to the above results, the farms of this type are characterized as more
economically efficient compared to other clusters.
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The financial performance of each cluster for the key economic indexes is presented in
Figure 2.
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4. Discussion

The created clusters were characterized based on the average size and the average FCR
after examining a wide range of variables that influenced the classification of the farms into
one of the four clusters. From the results of the hierarchical cluster analysis it is clear that
large farms of the C4 cluster, with their very good productive performance and the lowest
average production costs, determine the path that will be followed by the broiler poultry
industry in the Region of Epirus. Khan and Afzal [52] reported similar findings, namely
that the highest net profit benefits were observed in large-scale broiler farms followed by
medium and small farms. In this study, the results concerning the profitability of the farms
revealed that they are negatively affected by the mortality of the chicks, something that is
also evident from the classification of the farms in our study.

Emaikwu et al. [53] reports that the increase in farm size has positively affected the
expansion of poultry activity, leading poultry farmers to focus on improving production
management practices that allow for the efficient use of available resources and increased
productivity. Based on the above, it is expected that the 2 very large farms of the C3
category will have remarkable financial results, as they manage to have 6 annual production
cycles, an extremely low mortality rate (1.56%) and the shortest production period length
(about 2 days earlier than the general average). The problem arises from the high feed
consumption, which negatively affects both the production results (FCR = 2.24) and the
economic results (production costs). Given that these are modern farms on the basis of
their high fixed capital, in order to manage the existing problem, poultry farmers should
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focus on better management either by avoiding potentially extensive feed waste (e.g., poor
feeder regulation) or by stricter control of inputs (quantities of feed).

The efficient, or inefficient, resource utilization of small-scale broiler farms, studied
by Baba et al. [54], led them to conclude that underutilized production parameters should
be increased, while the quantities of overused inputs should be more rationally managed
in order to optimize their efficiency. Also, Souza et al. [13], using hierarchical cluster
analysis to classify broiler farms by facility level and by checking the yield of the pro-
ductivity index (PI), found that the larger farms with the largest poultry houses achieve
higher performance.

Table 6 shows the average values recorded by the farms of the 4 clusters regarding the
European Production Efficiency Factor (EPEF), reflecting their technical efficiency.

Table 6. Technical efficiency based on EPEF.

Average C1
(n = 46)

C2
(n = 38)

C3
(n = 2)

C4
(n = 24)

EPEF 295.10 300.73 284.36 256.44 305.29

From the data in the above table with the European Production Efficiency Factor
(EPEF), it can be concluded that primarily the large farms, which constitute the C4 cluster,
and secondarily the medium-sized farms of the most populous cluster, C1, seem to present
an excellent evaluation of their technical parameters, which are consistent with their
financial results.

The explanation for this situation is based on two components: (a) the large farms
of C4 have significantly increased the economy of scale compared to C1 and even more
importantly with the C2 farm cluster, which enters the EPEF calculation equation, and (b)
the equation does not include the variable “yearly placements” (annual production cycles)
that affects the total production volume, even more so as the size of the farms increases.

According to Wang et al. [55], the optimum return is achieved when the EPEF reaches
the highest value, which in turn is achieved when the FCR and rearing duration reach the
lowest value. However, the objective in broiler production is to increase the production
volume per year [56], which is directly affected by the annual production cycles.

The effect of the number of yearly placements on key economic indexes is presented
in Figure 3.
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In a similar study [38], the EPEF was found to be 300.6 when the fattening days are
46 and the annual production cycles are 6.07. According to these researchers, the EPEF
increases with the reduction of fattening days as the FCR improves significantly, and there
is potential for more yearly placements. Another parameter that significantly affects the
efficiency of broiler farms and that enters the EPEF according to Goliomytis et al. [57] is the
mortality rate, which for all clusters and especially for the C4 of large farms is extremely
low (2.65%).

5. Conclusions

The size of the farm was a decisive parameter in the classification of farms by using
hierarchical cluster analysis.

Although the C3 cluster of very large farms has been found to have good production
characteristics, it cannot achieve profitability and economic sustainability if these farms do
not improve their FCR. In other words, this is an example of inefficient management of
modernized industrial-scale farms. Their inefficient way of operating does not allow their
future financial viability and does not ensure the environmentally sustainable development
of the sector.

The C2 cluster of small-scale farms is unable to follow the trend of our time to increase
mass production, as these farmers do not seem willing to invest in fixed capital. Poultry
farmers of this category (C2) do not have high fixed capital costs, as the facilities they
use are old. However, they will have to adopt development strategies, based mainly
on the modernization of current facilities, in order to improve the FCR and increase the
annual number of production cycles. These farmers, who do not envision the sustainable
development of their farms both from an economic and a socio-environmental point of
view can be considered as conservative.

The C1 cluster of medium-sized farms seems to be on a path of modernization, but only
in terms of improving their existing infrastructure, a remark confirmed by the relatively
low fixed capital investment. Their size does not allow a significant increase in production
volume even if their productivity parameters are intensified. In this case, too, the profile of
poultry farmers needs to be investigated in order to interpret their reluctance/incapacity
for further investments, so that this knowledge can be utilized by poultry companies and
government agencies to create development funding tools appropriate to support the needs
of the broiler poultry industry.

The already modernized large farms of the C4 cluster, in the current conditions,
cannot achieve positive net profitability if their operating costs are not reduced, because the
planning of production absorption by their organizations does not allow them to further
increase production. This is also illustrated by two parameters in Table 4 related to the
satisfactory, for the study area, status (FCR), namely the “average slaughter weight”, which
is 100 g higher than the overall average and the “average production cycle length” which
is 1 day higher than the corresponding average. These observations suggest that in some
production cycles it is difficult to absorb the production volume, thus affecting the efficiency
(worse than expected FCR) of the C4 cluster. Finally, it seems that the C4 cluster is the
model with the highest prospect of sustainable development of the industry.

The perspective of sustainable development of the sector in the Region of Epirus,
an area remote from the urban centers, will contribute significantly to the social sustain-
ability of the region, partially ensuring the employment of its population. In order to
achieve sustainable development after the year 2011, a large co-operative in the area estab-
lished a subsidiary whose main purpose is to utilize renewable resources for the energy
requirements of their farmers and to implement an integrated waste management system
that views poultry waste as an asset rather than a liability [3]. Similar actions should be
adopted by the whole industry in the Region of Epirus, in order to develop into an even
more environmentally friendly livestock activity, but also to reduce the production costs
that will ensure the economic sustainability of broiler farming.
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