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Greece is a country with a long tradition in animal breeding, particularly
involving small ruminants and goat farming is an important livestock industry.
Despite the high productivity and high quality of products, the goat industry
shows low competitiveness due to high production costs compared to
other EU countries. For economic sustainability, farms have to be profitable;
therefore, it is important to maximize income whilst controlling costs. The aim
of this paper is to identify the strengths and weaknesses of the goat breeding
industry so that it is not only viable but also competitive. The economic
performance of goat farms are evaluated in this study, as well as the factors that
influence financial results. Capital formation and production costs composition
of the holdings are examined. Moreover, the purpose of the analysis is to
draw conclusions regarding the gross return achieved, the participation of
production factors (land, labor, capital) in the composition of total costs, and
the financial results achieved. Results show that the cost of feed, depreciation,
and the value of animals contribute most in the formulation of cost.

techno-economic analysis, financial index analysis, goat enterprises, competitiveness
strategies, Greece

Introduction

Greece is a country with a long tradition in animal breeding, particularly involving
small ruminants and goat farming is an important livestock industry. A large proportion
of goat milk and meat production takes place in mountainous and disadvantaged areas
in Greece, which are characterized by poor resources in comparison to other rural areas
and remoteness from the main centers of population.
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Greece holds the fourth position in world production of
goat’s milk while holding the second position among the EU
countries, after France. The total number of goats in the country
is around 4.8 million heads (FAO.ORG, 2019). According to
FAO.ORG (2019), the number of milked adult female goats in
Greece is 3,350,000.

Goat farming has a major financial impact, due to the
production of large product quantities of a high biological and
dietary value, the fact that it provides employment and an
adequate stable income to a large number of animal breeders,
and the creation of added value through the processing and
trading of goat’s meat and milk.

Although the goat sector produces high-quality products, it
shows little competitiveness as a result of high production costs
compared to other countries within the EU (Aggelopoulos et al.,
2009; Vlontzos and Duquenne, 2009). This indicates that the
industry has a low level of efficiency and competitiveness. The
profitability of Greek goat farms is variable with many farms
making a net loss. Around 75% of goat holdings in Greece
are not viable, while about 10% are marginally viable (Arsenos,
2012).

Profitability is

therefore, farms must maximize income while controlling

essential for economic sustainability;
costs. Goat farms rely heavily on meat and milk production for
income, but little information is available on factors that explain
differences in gross returns between farms (Lima et al., 2020). In
order to remain economically viable over the long run, you need
aregular stream of income to cover both fixed and variable costs
(Lima et al., 2020). It is therefore critical to maximize income
whilst controlling costs.

A number of researchers have studied the viability of the
breeding sector, as well as the potential for further improving
its competitiveness.

Zioganas et al. (2001), studied the technical and economic
characteristics of sheep and goat farms with the calculation of
returns, costs, profit, and income (with and without subsidies),
and assigned them to geographic regions.

Aggelopoulos et al. (2009), stated that the most important
problem of sheep farming is the high cost of production, which
affects the competitiveness of the sector. This study investigates
the restructuring and development possibilities of sheep farms
in Greece, by reducing the production costs. The results showed
that the production costs should be reduced by the appropriate
use of capital, the rational use of feed, and the reduction of
family labor.

Miliadou (2010), studied the economic characteristics of
organic sheep and goat farms, taking into account the effect
of farm size in the formulation of production costs, income,
and returns.

Tzouramani et al. (2011), studied the viability of organic
sheep farming. The economics of organic farms in relation
to conventional sheep farming were also investigated. The
results showed that in sheep farms, labor costs account for
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20% of total costs, land costs 1.5%, variable capital costs
54%, fixed capital costs 25%, feed costs 48%, and interest,
amortizations, maintenance, and insurance premiums 20%.
Finally, the production costs amount to 188 €/animal.

(2012),

characteristics, and economic and social impact of organic

Toro-Mujica et al. studied the zootechnical
sheep farming in south-central Spain. The results showed that
the more intensive holdings had higher production costs. In
this study, fixed capital expenditures accounts to € 49/animal,
farm income to € 79/animal, and gross revenues accounts to
€ 17/animal, where 54% comes from milk and 26% from meat
sales. Feed expenditure accounts for 37% of total expenditures,
labor costs at 33% and depreciations at 12%.

Theocharopoulos et al. (2007), studied the factors that affect
the production cost and determined the technical efficiency of
the sheep farms. The results showed that the technical efficiency
and the size of the livestock are important factors affecting the
Greek sheep breeding. Moreover, in this study it was found that,
feed costs accounts 34% of production costs, labor 33%, while
fixed capital costs 86%. The sheep farms showed loss (-11.5
€/animal), the farm income without subsidies was 69 €/animal,
the family income is 61 €/animal and finally, the gross return
accounts to 85 €/animal.

Gokdai and Sakarya (2021), studied the factors affecting the
profitability of Saanen goat enterprises in Turkey. The findings
of the enterprises were determined by descriptive statistics, and
multiple regression analysis was used to determine the factors
affecting the total profitability of the enterprises. Results show
that feed costs represented 46.22% of total production cost, it
was followed by labor costs (27.19%), fuel costs (5.44%), and
veterinarian-health service costs (5.19%). The main component
of the sub-income factors across enterprises was the increase in
inventory value with a ratio of 51.53%.

In another study about productive efficiency strategies in
Spanish extensive sheep farms the results show that feeding costs
account for 57% of the expenses. The general costs account for
24% of the expenses, followed by salaries, sanitary costs, and
leasing costs (6%, respectively). The total average cost per ewe
was 62 € (Daniele et al., 2021).

In a study that took place in Spain, labor was the largest
cost (52%). Fixed costs (salaries, rents paid for leasing and
amortization) accounted for 64.6% of the total cost and variable
costs (feed, veterinary services, and other goods) accounted for
35.4% of the total cost (Diaz-Gaona et al., 2019).

Through the literature review, it is observed that issues
related to the viability of sheep and goat farming have been
studied thoroughly, however, there are no bibliographic reports
that concern exclusively the goat sector. For this reason, the
technic and economic study of goat farming and the calculation
of the basic economic results is necessary.

The purpose of the technic and economic analysis is to
identify the strengths and weaknesses of the goat breeding
industry, so that it is not only viable but also competitive. The
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economic performance of goat farms iareevaluated in this study,
as well as the factors that influence financial results. Capital
formation and production costs composition of the holdings are
examined. Moreover, the purpose of the above technical and
economic analysis is to draw conclusions regarding the gross
return achieved, the participation of production factors (land,
labor, capital) in the composition of total costs and the financial
results achieved.

Methodology

The technic and economic analysis was carried out based
on the methodology developed in the context of economic
livestock production (Papanagiotou, 2008). Data collection was
performed through interviews and an on-site visit. At the start
of the visit, farmers completed a face to- face questionnaire,
including farm and management characteristics relating to a
total of 118 different issues assessed (Siardos, 2009). The survey
took place during 2019-2020.The farmers answered a set of
open-ended and closed questions, included in a semi-structured
questionnaire that lasted 1h. In the questionnaire, there were
questions about the farm’s characteristics and management
practices. This report included information about the farm size
and structure, facilities and equipment, feed management, labor
cost, fixed and variable capital, various expenses, production,
and economic information.

The survey involved the Regional Unit of Thessaloniki,
Northern Greece. The area is composed of a set of sub-areas with
special geographical, and ecological characteristics, resulting in
considerable inter-sectoral differences and equally rich variety in
production, economic activities, and use of available resources.
The analysis included the calculation of technical and economic
indicators of farm performance, the presentation of the structure
of farm expenses per production factor (land, labor, and capital)
as well as the calculation of basic financial results. The sample
included 120 goat farms with an average number of animals of
242 £ 65.68 per farm. The results have been calculated on the
total holdings, on average holdings and per animal.

The statistical analysis of the survey questionnaires was
performed using the SPSS 24 statistical package.

Results

Technical and economic analysis of the
sample

Analysis of the organization of goat farms

Table 1 presents the labor (calculated in hours) that is used
in the farms. Labor refers to the human labor that is available
for milking, raising, as well as for production of animal feed.
The working hours of the average holding of the sample that
breeds 242 animals amount to 3,498.68 h. The labor per animal

Frontiersin Sustainable Food Systems

03

10.3389/fsufs.2022.982307

TABLE 1 Labor organization.

Production Total of all Average Per animal

categories the farms farm

Labor

Labor (hours) 419,841.95 3,498.68 14.45

Labor (€) 1,273,487.10 10.61239 43.88

Land

Land (acre) 6.653 55.44 0.22

Cost of land (€) 31.312 260.93 1.07

Hired land expenses 23,255.00 193.79 0.80

©

TABLE 2 Composition of gross return from goat farms.

Gross return Total of all Average Per animal
the farms farm

Milk production 5,022,600.00 41,855.00 173,03

(kg)

1.Value of milk 2,959,709.90 24,664.24 101.96

©

Meat production 321,351.00 2,677.92 11.07

(kg)

2.Value of meat 1,487,536.02 12,396.13 51.24

(O]

Number of goats 8,742.50 72.85 0.30

for reproduction

3.Value of goats 91,868.00 765.55 3.16

for reproduction

©

Total gross return 4,539,113.92 37,825.94 156.36

(14+2+3)

amounts to 14.45h. The cost of labor of the average farm
amounts to € 10,612.39, while per animal to € 43.88.

Table 2 presents the land organization in acres as well as
its value. The average goat farm has 55.44 acres. The value of
the privately-owned land amounts to € 260.93 in the average
holding or € 1.07 per animal, while the value of the rented land
amounts to € 193.79 in the average holding or € 0.80 per animal.

Table 3 presents the organization of fixed capital. The fixed
capital cost of goat farms consists of the value of the buildings,
machinery and animals. The average farm fixed capital amounts
to € 27,996.50 or € 158.76 per animal. The value of agricultural
constructions amounts to € 40.32 per animal and € 1,156.20 per
holding, while the value of the machines amounts to € 9,752.71
per holding or € 40.32 per animal. The value of the animals
amounts to € 17,087.58 per holding or € 70.64 per animal.

Table 4 presents the organization of variable capital. The
variable capital is composed of animal feed, medicines, fuels,

frontiersin.org


https://doi.org/10.3389/fsufs.2022.982307
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Maria et al.

TABLE 3 Fixed capital organization.

10.3389/fsufs.2022.982307

TABLE 5 Analysis of production costs.

Production Total of all Average Per animal Production Total of all Average Per animal
categories the farms farm categories the farms farm
Fixed Capital (€) Land expenses
1. Value of 138,745.00 1,156.20 47.80 1.Hired land expenses 23,255.00 193.79 0.80
agricultural 2.Imputed rent 38,802.60 323.35 1.33
constructions Total land expenses 62,057.60 517.14 2.13
2. Value of 1,170,326.00 9,752.71 40.32 Labor expenses
machinery Family labor expenses 903,236.41 7,526.97 31.12
3.Value of the 2,050,510.00 17,087.58 70.64 Hired labor expenses 370,250.69 3,085.42 12.76
animals Total labor expenses 1,273,487.10 10,612.39 43.88
Total fixed capital 3,359,581.00 27,996.50 158.76 Capital expenses
Variable capital
TABLE 4 Variable capital organization. cxpenses
1. Feed costs 2,213,318.52 18,444.32 76.25
Production Total of all Average Per animal 2. Drugs 75,166.00 626.38 2.59
categories the farms farm 3. Fuel/electricity 86,433.00 720.27 2.98
power/water
Variable capital 4. Circulating capital 141,487.62 1,179.06 487
1.Feed costs 2,213,318.52 18,444.32 76.25 interest
2.Drugs 75,166.00 626.38 259 5. Foreign engineering 61,329.20 511.07 2.11
3.Fuel/electricity 86,433.00 720.27 2.98 labor
power/Water Total variable capital 2,577,734.34 21,481.12 88.80
4.Foreign 61,329.20 511.07 2.11 expenses
engineering labor Fixed capital expenses
5.Circulating 141,487.62 1,179.06 487 6. Depreciation 560,002.78 4,666.69 19.29
capital interest 7. Maintenance 48,984.28 408,20 1.69
Total variable 2,577,734.34 21,481.12 88.80 8.Insurance premiums 23,041.43 192.01 0.79
capital 9. Fixed assets interest 230,414.30 1,920.11 7.94
Total fixed capital 862,442.79 7,187.02 29.71
expenses
Total production 3,440,177.13 28,668.14 118.51

electricity, water, foreign engineering labor and circulating
capital interest. In the average farm the variable capital amounts
to € 21,481.12 or € 88.80 per animal. The cost of the feed
amounts to € 18,444.32 per holding and € 76.25 per animal. The
drugs amount to € 2.59 per animal, the cost of fuels, electricity
and water amounts to € 2.98 per animal. Foreign engineering
labor amounts to € 511.07 per holding and € 2.11 per animal.
Finally, the circulating capital interest amounts to € 1,179.06 per
holding and € 4.87 per animal.

Table 5 presents the production costs. Land costs amount to
€ 517.14 per holding and € 2.13 per animal. Labor costs amount
to € 10,612.39 per holding and € 43.88 per animal, of which €
31.12 per animal come from family labor and € 12.76 per animal
from foreign labor. Variable capital expenditures amount to €
21,481.12 per holding and € 88.80 per animal, while fixed capital
expenditures amount to € 7,187.02 per holding and € 29.71 per
animal.

Table 6 presents the composition of the gross return of the
farms. Gross return consists of the value of milk and meat, as
well as the sale of goats for breeding. The average yield in milk
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expenses (14+2+...9)

Source: Research data.

amounts to 173.03 kg/animal, while the value of milk amounts
to 101.96 €/animal. The average price of milk is € 0.58. The
average yield in meat is 11.07 kg/animal, while the value of meat
is € 51.24/animal. The average selling price of meat is € 4.6.
The value of goats given for breeding amounts to € 3.16/animal,
while the average number of goats given for breeding is about
73 animals per goat farm. The total gross return per animal
amounts to € 156.36.

The average size of a goat farm is 242 animals. The annual
labor amount to 14.45h per animal, of which 9.3 h/animal are
covered by family participation and 5.1 h/animal are covered by
foreign labor. Therefore, it is concluded that goat breeding is an
industry where only family labor is not enough in order to cover
all the needs.
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TABLE 6 Summary table of financial results of goat farms.

10.3389/fsufs.2022.982307

A.Requirements of production factors Total of all the farms Average farm Per animal %
Land value 31,312.00 260.93 1.07

1. Value of agricultural constructions 138,745.00 1,156.20 47.80 30.10
2. Value of machines 1,170,326.00 9,752.72 40.32 25.40
3. Value of animals 2,050,510.00 17,087.58 70.64 44.50
4. Total fixed capital (14+2+3) 3,359,581.00 27,996.50 158.74 100
5. Cost of feed 2,213,318.52 9,145.94 76.25 93.20
6.Cost of drugs 75,166.00 310.60 2.59 3.16
7.Electricity/water/fuels 86,433.00 357.16 2.98 3.64
Total variable capital (5+6+7) 2,374,917.52 9,813.71 81.82 100
Foreign engineering labor expenses 61,329.20 253.43 2.11

a. Total capital (without land)

b. Family labor (hours) 270,661.85 1,118.43 9.32

c. Hired labor (hours) 149,180.10 616.44 5.13

B. Gross return (B1+B2+B3)

Milk production (kg) 5,022,600.00 20,754.54 173.03

1. Value of milk (€) 2,959,709.90 12,230.20 101.96 65.20
Meat production (kg) 321,351.00 1,327.89 11.07

2. Value of meat (€) 1,487,536.02 6,146.83 51.24 32.78
Number of goats for reproduction 8,742.50 36.12 0.30

3. Value of goats for reproduction (€) 91,868.00 379.61 3.16 2.02
B. Total gross return (142+3) 4,539,113.92 18,756.64 156.36 100
C. Land expenditures

1. Hired land expenses 23,255.00 96.09 0.80 37.50
2. Imputed rent 38,802.60 160.34 1.33 62.50
D. Labor expenses

1. Family labor expenses 903,236.41 3,732.38 31.12 70.90
2. Hired labor expenses 370,250.69 1,529.96 12.76 29.10
E. Production expenses

1. Feed 2,213,318.52 9.145,94 76,25 64,35
2. Drugs 75,166.00 310.60 2.59 2.18
3. Electricity/water/fuels 86,433.00 357.16 2.98 2.52
4. Foreign engineering labor expenses 61,329.20 253.43 2.11 1.78
5. Circulating capital interest 141,487.62 584.66 4.87 4.10
6. Depreciation 560,002.78 2,314.06 19.29 16.28
7. Maintenance 48,984.28 202.41 1.69 1.43
8. Insurance premiums 23,041.43 95.22 0.79 0.66
9. Fixed assets interest 230,414.30 952.13 7.94 6.70
Total production cost (1+2+...9) 3,440,177.13 14,215.61 118.51 100
F. Profit/ Loss —236,607.89 —977.72 —8.15

G. Farm income 1,470,838.72 6.077,85 50,67

H. Family farm income 1,077,333.03 4,451.79 37.11

I. Annuity capital 135,294.03 559.07 4.66

J. Capital efficiency 1.81 1.81 1.81

Source: Research data.
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Capital requirements amount to € 247.54/animal, of
which 66% (€ 159/animal) represents fixed and only 34%
(€ 82/animal) variable capital. The most important factor in
the formation of fixed capital is the value of animals with
€ 70.6/animal, i.e., 44.5% of the total fixed capital. They are
followed by the value of constructions with € 47.8/animal
(30.1%) and the machines with € 40.3/animal (25.4%). The value
of the consumable capital exceeds € 81/animal, with the main
components of the diet amounting to € 76.2/animal, i.e., ~93%
of the total consumables.

Gross return, in the average goat farm, comes at 65% from
milk sale, 33% from the sale of meat and 2% from the sale
of lambs for reproduction. The gross return amounts to €
156.3/animal, without the subsidy.

The total production costs of the average goat farm amount
to € 118.5/animal, where labor amounts to 27% of the total
production costs of the average farm, variable capital costs
represent 54% of the total production costs, feed costs participate
with 46% of total production costs and finally, fixed capital
expenditures constitute 18% of total production costs.

From the other expenses, depreciations contribute to the
formation of the production expenses, with € 19.29/per animal
and a percentage of 16.3%. Moreover, the interest of the fixed
capital amounts to 7.9 4 €/animal and a percentage of 6.7%.

The average goat farm shows a loss of €—8.15 animal, not
including subsidies, while the farm income which is particularly
important because it influences the living standard of goat
farmers is estimated at € 50.67/animal. The farm’s family
income amounts to € 37.11/per animal. The return on capital
amounts to € 4.66/animal, while the return on capital is
estimated at 1.81%.

Discussion and conclusion

Goat farming is unsustainable without subsidies. Capital
requirements amount to € 247.54/animal, of which 66%
represents fixed and 34% variable capital. The average farm uses
variable capital that amounts to € 88.80 per animal, while the
fixed capital amounts to € 158.74 per animal. Regarding the
variable capital, the value of the feed amounts to € 9,145.94 per
holding and € 76.25 per animal. The drugs amount to € 2.59 per
animal, and the fuel/PPC/water to € 2.98 per animal. Foreign
mechanical work amounts to € 253.43 per holding and € 2.11
per animal. Finally, the working capital interest amounts to €
10,651.79 per holding and € 4.87 per animal.

The most important factor in the formulation of fixed capital
is the value of animals which amounts to € 8,473.18 per holding
or € 70.64 per animal, participating by 44.5% in the total fixed
capital. The value of agricultural constructions amounts to €
40.32 per animal and € 4,836.06 per holding with approximately
30% participation in the formation of fixed capital. The value of
the machines amounts to € 4,836.06 per holding or € 40.32 per
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animal with ~25% participation. In terms of expendable capital,
food amounts to about 93% of the total. Production costs on a
goat farm consist of land costs, labor costs and fixed and variable
capital costs. Land costs amount to € 254.43 per holding and €
2.13 per animal. Labor costs amount to € 5,262.34 per holding
and € 43.88 per animal, of which € 31.12 per animal comes from
family work and € 12.76 per animal from foreign work. Variable
capital expenditures amount to € 10,651.79 per holding and €
88.80 per animal, while fixed capital expenditures amount to €
3,563.82 per holding and € 29.71 per animal.

Variable capital expenditures represent 54% of the total
production costs, while food expenditures account for 46% of
the total production costs. Fixed capital expenditures account
for 18% of total production costs, while labor accounts for 27%
of the average production costs of the average farm. Of the
other expenses, amortizations contribute to the formation of
the production expenses, with a percentage of 16%. Moreover,
the interest of the fixed capital participates with a percentage of
about 7%.

Gross return, consists of the value of milk and meat, as well
as the sales of goats for reproduction. The average yield in milk
amounts to 173.03 kg/animal, while the value of milk amounts
to € 101.96/animal. The average price of milk is € 0.58. The
average yield in meat is 11.07 kg/animal, while the value of meat
is € 51.24/animal. The average trading price of meat is € 4.6. The
value of goats given for reproduction amounts to € 3.16/animal,
while the average number of goats given for breeding amounts
to ~36 per goat farm. The total gross income per goat amounts
to € 156.36.

In average goat farming, 65% of the gross return comes from
milk sales, 33% from meat sales, and 2% from the sale of goats
for reproduction.
the
competitiveness measure of the Greek goat sector, one of

Concluding, technical-economical analysis as a
the most important for the Greek Agricultural Economy
sectors, and studying its economic results, important points
of discussion and further study emerge to stimulate its
competitiveness and ensure its viability.

In spite of the fact that most goat farms are family-run and
small, family work cannot meet their needs, which highlights the
chronic structural difficulties of Greek livestock and the need
to deal with them by restructuring their size and converting
them into a business (Galanopoulos et al., 2011). In addition its
current form, subsidies are crucial to the competitiveness and
viability of goat farms without which they appear unprofitable,
which applies both to conventional as well as organic farms
(Tzouramani et al., 2011; Tsiouni et al., 2021). The same situation
exists not only in Greek goat farming but also in the goat farming
of neighboring Balkan countries such as Bulgaria (Stankov,
2020).

As regards the production costs, and in particular food
expenses, they are a key factor in determining the final
economic result for the sector and its competitiveness. However,
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controlling and clearly identifying requires a high level of
organization and developing strategies to boost competitiveness,
such as establishing a system of quality assurance of products
produced, a clear geographical identification of product origin,
and the conditions for breeding and production, not only in
Greece but in other Mediterranean countries (Papadopoulou
et al., 2020; Daniele et al., 2021).

Based on the above results, both the importance of
the goat farming sector and its weaknesses, as well as the
opportunities and prospects it presents, become apparent.
State and policymakers should give special attention to such
topics as the establishment of an institutional framework
to ensure the production and quality of goat products
as well as the creation of distribution channels of those
products as actions to support the goat farming sector and
stimulate its extroversion and competitiveness. The existence
of distribution channels between the producer and consumer
is one of the topics of future research. The limitations of this
research are the small number of farms and the limitation
of the region, so the conclusions can’t be generalized in
the country. In the future, this research can be done all
over the country or in EU countries in order to have
comparative results.
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