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Abstract

The present study was conducted to compare two different accounting systems (Laur Accounting System and Farm
Accountancy Data Network (FADN) used to put forth activity outcomes of agricultural enterprises. These two
systems were used to classify cost and income items of agricultural enterprises and calculation methods were
compared. The survey data gathered through questionnaires made with selected enterprises constituted the material
of the present study. Current findings revealed that different accounting system used to put forth annual activity
outcomes of agricultural enterprises classified enterprise income and cost items in different fashions. In Laur
Accounting System, enterprise costs are classified as fixed and variable costs. On the other hand in FADN system,
costs are classified as intermediate consumption, amortizations and external costs. In Laur acciounting system,
enterprise success criteria are considered as gross profit, net product and agricultural income. On the other hand in
FADN system, gross enterprise profit, enterprise net value-added and enterprise family income are considered as

the success criteria.

Key words: Laur Accounting System, FADN Accounting System

INTRODUCTION

Besides a strategic function as to produce the
food stuff to feed humans, agricultural is a
significant sector with a great share in
national income, employment and export.

In ever-developing and changing world,
agricultural sector can sustain it significance
under free market conditions only with the
right prudential decisions. Such decisions are
only be possible with more efficient use of

current resources through accurate
information and knowledge [6].
Therefore, possible changes should be

forecasted and decisions should be made
accordingly. Throughout the development
process of countries, the ratio of agriculture in
Gross National Product (GNP) is relatively
decreasing, but the sector still maintain its
significance through resource-supply to
production sector and industry and still
provides significant employment
opportunities [7].

Statistical information plays a great role in
making right decisions in rural development
initiatives of the countries. There are different
data systems in every country to have

information about the sectors and to formulate
future policies.

The similar case is also valid for agricultural
sector with a significant place in economy of
several countries [5].

For this purpose, a system called FADN was
developed in EU countries. FADN stands for
‘Farm Accountancy Data Network’. FADN is
an organization allowing the countries to
measure the effects of annual activity
outcomes of the agricultural enterprises on
agricultural enterprises. There are two basic
objectives of FADN system: the first one is to
perform profitability analyses for different
regional and economical size classes and
enterprises; the second one is to create a data
set to be used in analysis of agricultural
policies [4]. In FADN system, standard gross
profit has been taken as the basis for 20 years
in classification of enterprises based on their
size and type of business. Standard Gross
Profit (SGP) is a value expressing the
difference between the outcome per hectare or
per animal unit of plant and livestock
production activities and the variable costs to
get this outcome. Economic enterprise size is
expressed in European Size Unit (ESU) [2].
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The enterprises excessing a certain size in
ESU are defined as major operation
enterprises and these enterprises constitute the
main population of FADN. Because of
different enterprise patterns of the Union,
each member country has a certain threshold
value. For instance, this value is the greatest
in Belgium, Germany, Netherlands and Great
Britain as 16 ESU and the value is the lowest
in Bulgaria and Romania as 1 ESU [2, 3]. In
the Union with 25 member countries, 5
million agricultural enterprises constitute the
main population and 80 000 agricultural
enterprises selected among them through
sampling constitute the coverage of FADN
[1].

The objective of an enterprise with an
economic activity is to gain maximum profit
from that activity. Enterprises initially
calculate the costs and then determine the
benefit and incomes of the relevant activity.

In Turkey, majority of agricultural enterprises
do not keep the accounts of their activities.
Therefore, it is quite hard to determine their
incomes and consequently to plan their
production activities.

In Turkey, Laur Accounting System is
generally used in agricultural enterprises.
Since the activities are not recorded, the data
gathered are mostly based on farmer
declarations. Farmer accounting records in
Turkey was initiated in 1998. A regional pilot
study was performed in 1999 to determine
economic structures of agricultural enterprises
and another study covering the entire country
was performed in 2001. Official establishment
of Farmer Accounting Data Network in
Turkey was initiated in 2007 with EU
supports. The implementation was initiated in
9 provinces as a pilot implementation.
Arrangements were performed in 2014 to

cover 81 provinces and 5000 enterprises were
proportionally distributed to provinces.

There are  different  income-expense
calculation methods in different countries to
put forth structural and economic activity
outcomes of the agricultural enterprises. The
present study was conducted to compare these
methods and to put forth the differences
between them.

MATERIALS AND METHODS

The survey data  gathered through
questionnaires made with selected enterprises
constituted the material of the present study.
The previous relevant studies constituted the
secondary data sources.

Annual activity outcomes of the selected
agricultural enterprises were calculated with
Laur Accounting System commonly used to
put forth cost and incomes of the enterprises
and European Union Farm Accountancy Data
Network’ (FADN) system and the results of
both systems were comparatively evaluated.

RESULTS AND DISCUSSIONS

Evaluation of annual activity outcomes of the
selected enterprises based on Laur and FADN
accounting systems is provided in Table 1.
While the Gross Production Value was
223,701.3 € in Laur system, Total Output was
223,872.3 € in FADN system. The reason to
have different results was because Gross
Production Value of Laur was composed of
livestock production value, plant production
value and productive fixed asset increment
(PFAI) and total output was composed of
livestock production value, plant production
value and other incomes.

Table 1. Annual activity outcomes of the enterprises

LAUR VALUE (€) FADN VALUE (€)

Gross production value 223,701.3 Total output 223,872.3
Enterprise costs 112,603.9 Intermediate consumption 73,132.2
Gross product 227,757.6  Gross enterprise income 149,584 .4
Net product 115,153.5 Enterprise net value-added 138,399.5
Agricultural income 123,648.6  Enterprise family income 135,262.7
Gross profit 139,837.8 Standard gross profit 180,210.2
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While the Enterprise Costs were 112,603.9 €
in Laur, Intermediate Consumption was
73,132.2 € in FADN. Enterprise costs were
composed of the total of fixed and variable
costs. On the other hand, intermediate
consumptions were composed of specific
variable costs and general enterprise costs.
While the Gross Product was 227,757.6 € in
Laur, Gross Enterprise Income was 149,584.4
€ in FADN. Gross product was composed of
gross production value and out-of-enterprise
(external) agricultural income. On the other
hand, gross enterprise income was composed
of the difference between total output and
main consumption costs and additional
current subsidies and arrears of taxes.

While the gross product was 115,153.5 € in
Laur, enterprise net value-added was
138,399.5 € in FADN. Gross product was
composed of the difference between gross
product and enterprise costs. On the other
hand, enterprise net value-added was
composed of the difference between gross
enterprise income and amortizations.

While the agricultural income was 123,648.6
€ in Laur, enterprise family income was
135,262.7 € in FADN. Agricultural income
was calculated by subtracting debit interests,
rents and sharecropping rates from net
product and adding family labor payment
equivalent. Enterprise family income was
calculated by subtracting external costs from
enterprise net value-added and adding
investment supports and subsidies.

While the gross profit was 139,837.8 € in
Laur, Standard Gross Profit was 180,210.2 €
in FADN. Gross profit was calculated by
subtracting enterprise costs from gross
production value. On the other hand, standard
gross profit was calculated by subtracting
intermediate consumption costs from total
output.

In agricultural economy researches, generally
Laur Accounting System is used in Turkey to
assess the activity outcomes of agricultural
enterprises. However, this method is
commonly used in scientific researches rather
than being used in practice [8].

While comparing the annual activity
outcomes an enterprise with the other through

Laur Accounting Sytem, agricultural income,
net product and gross profit are taken into
consideration as the basic success criteria. On
the other hand, gross enterprise income,
enterprise net value-added and enterprise
family income are considered as the basic
success criteria in FADN system.

In this study, calculations with Laur
Accounting  System  revealed average
agricultural income of the sample enterprises
as 123,648.6, net product as 115,153.5 and
gross profit as 139,837.8.

In FADN system, average enterprise net
value-added of sample enterprises was
calculated as 138,399.5, gross enterprise
income was calculated as 149,584.4 and
enterprise family income was calculated as
135,262.7.

The different results obtained from two
accounting systems were because different
calculation methods are used in Laur
Accounting System and FADN System.

For efficient agricultural policies, economic
structures of actively operating agricultural
enterprises should be determined, their
production activities should continuously be
monitored and their outcomes should be
assessed in certain periods. Therefore, annual
records of agricultural enterprises should
regularly be kept for reliable investments to
be made.

In EU countries, FADN system is used to
determine annual activity outcomes and
income-cost items of agricultural enterprises.
In Turkey, “Farmer Record System”
implemented since 2001 is a significant
indicator for the current structure of
agricultural enterprises. However, this system
does not include financial and economic data.
There is a need for a system in Turkey to
determine economic structures of the
enterprises and ultimately to monitor current
status and agricultural activities and to make
reliable and sustainable agricultural policies.
With the FADN system, more accurate and
reliable data can be gathered in future years
and this system also yields data to be
compared with the other systems.
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Abstract

The paper makes an assessment of the food security situation in Romania, several years after the accession to the
European Union. The approach focuses on certain problems regarding food security assurance at national level, as
well as aspects linked to the access to food and the population’s nutritional status. The methodology used is based
on the SWOT analysis of the population’s food and nutrition security. This started from the current approaches to
the food security concept, namely supply availability, supply stability, economic access and food use. In this context,
the paper presents certain vulnerabilities of food security for Romania’s population, among these vulnerabilities, at
the food supply availability level, we can mention the lack of self-sufficiency in certain staple foods, such as meat,
fruit, sugar and fish, in which the systematic deficit is covered by imports. At the same time, the domestic
agricultural production instability, mainly in the case of crop production, raises food security problems. As regards
the access to food, the low incomes and the income gaps by regions and residence areas generate food insecurity for
the low-income population categories, which are most often found in the rural area. At the same time, the deficient
food consumption in quality terms, the high share of calories from cereals and potatoes, as well as the low animal
protein intake generate nutritional risks.

Key words: food and nutrition security, rural household

INTRODUCTION

The paper contains the findings from SWOT
analysis of Romania’s food security and
safety several years after the accession to the
European Union. This approach is part of the
larger framework of Romania’s Development
Strategy for the next 20 years, 2016-2035,
coordinated by the Romanian Academy. The
approach to the food security and safety
theme had in view the much too slow progress
of the Romanian agri-food system, the
delayed convergence with the performance
indicators of the EU member states, rural
poverty maintenance on large areas and last
but not least, the existing problems and
vulnerabilities in food security assurance for
the population. These vulnerabilities emerge
from the insufficient agricultural production
level, from the domestic supply instability and
price volatility, as well as from the deficient
access to food of large population categories,
under the background of income decrease and
poverty in certain areas of the country.

In the recent years, the population’s food
security problem has come to the foreground
again, due to challenges at global level,
among which we can mention food demand
increase together with the change of the
population’s diet from the new emergent
states, the non-food uses of agricultural
production by bio-fuel production, as well as
the impact of climate changes on agricultural
production and food supply. Even in the EU
countries where food assurance is no longer a
problem, food security has become a concern
at the level of highly vulnerable communities.
At the same time, most prospective
evaluations take into consideration global
evolutions with contradictory effects upon
food security for the next years. On one hand,
as an effect of strong economic growth in the
emergent countries, a significant increase of
food consumption per capita will take place,
and even more important, a modification in
the structure of diet, i.e. the shift from a
consumption pattern based on cereals and
other foodstuffs rich in starch to a
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consumption pattern based on animal protein,
in which meat and dairy products will prevail
[2]. At the same time, it is expected that in the
next decades the total factor productivity in
agriculture will stagnate, due to reaching
certain biological limits combined with the
unpredictable and increasing climate change
effects.

In this context, the evaluation of the food
security ~ situation becomes of utmost
importance in Romania’s case, as due to the
still insufficiently used agricultural potential,
our country may have an important role in
food security assurance at regional level in the
years to come, on the condition of solving up
its internal problems linked to productivity
and competitiveness in agriculture.

MATERIALS AND METHODS

The first attempts to define food security, in
the early 1970s, focused on the agricultural
and food supply availability, as it was
considered that population’s food security can
be reached if all the people have sufficient
food to lead an active and healthy life,
according to their needs. The access to food
issue and the importance of economic factors
conditioning it appeared later on. Gradually,
the food security concept evolved, certain
authors mentioning the existence of about 200
definitions for this concept, in the early 1990s
[3].

Food security can be evaluated at different
levels, but most references are made to the
macro-economic (world, regional or national)
level and at micro-economic level, i.e. at
household or individual level. Depending on
the level to which reference 1s made, the focus
is laid on one or several of the four pillars of
food security, namely: food availability,
supply stability, economic access and
utilization, represented by people’s desire to
have a healthy nutrition.

In the case of using the food security concept
at world or national level, the focus is mainly
laid on the capacity of countries to provide a
sufficient agricultural supply to satisfy the
population’s food and nutritional needs [12].
At the same time, recent approaches [7]
assign a special importance to “food
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autonomy” as food security stability factor,
which reduces the vulnerability to the
fluctuations of domestic and world
agricultural markets. Yet food availability
does not ensure access to food, as the
problems linked to the distribution of incomes
at society level can seriously affect the access
to food and food security at household level
implicitly. Hence food security is finally a
problem at household or individual level. It is
generally considered that food insecurity and
hunger are the direct result of poverty. With
the economic growth and increase of incomes,
the poor households will have the ability and
presumptively the desire to obtain an adequate
diet [13]. Although the household is used as
unit of observation in most studies on the
population’s nutritional status, the key
problem is nutrition at individual level,
particularly in the case of those persons who
are considered to be at nutritional risk.
Depending on the context, in this analysis we
had in view the two approaches to food
security: the macro-economic approach when
we investigated the domestic agricultural
production capacity to cover the population’s
consumption needs for different categories of
products and the micro-economic approach
when we referred to the nutritional situation
of certain less-favoured categories of rural
households or of certain socio-professional
categories or ethnic groups.

The set of indicators used represents a
combination between the indicators used by
the national and international organizations
for the assessment of the population’s food
and nutrition situation. The methodological
and information sources are quite various and
we list here the indicators and studies
elaborated by FAO, OECD, IFPRI, Eurostat,
EIU (European Intelligence Unit), Defra,
Ministry of Health and Romanian Institute of
Statistics.

The indicators used are selected to mostly
comprehensively reflect the level of domestic
agricultural availabilities and supply stability,
as well as aspects in relation to the physical
and economic access to food, to food use and
elements related to the nutritional situation of
population and of vulnerable demographic
categories. The investigated data generally
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cover the period 1990-2012, and we tried to
compare the indicators with the similar
indicators from two important agricultural
countries of the European Union, i.e. France
and Poland.

RESULTS AND DISCUSSIONS

1.Domestic agricultural supply availability
and stability

The food security issue was a permanent
concern of the Romanians in the last century,
even though Romania is among the European
countries with the largest agricultural land
areas, thus having significant resources for
food production. Romania has significant
agricultural areas among the EU-27 member
states (14,612 thousand hectares), i.e. 8% of
the arable area (5th position after France,
Spain, Germany and Poland) and 8% of the
area under permanent pastures (5th position
after Great Britain, Spain, France and
Germany). The agricultural land structure is
favourable to the development of diverse
agriculture: in total agricultural land, arable
land accounts for 64.3%, pastures and
hayfields 32.9%, while the vineyards and
orchards 2.8%. The arable land per inhabitant
(0.44 ha/inhabitant) is higher than the values
found in important agricultural countries from
the European Union, such as France and
Poland.

From the food security standpoint,
agricultural production is the main reliable
source for the food consumption availability
assurance for a country's population. With
significant agricultural land resources, as well
as with a population whose consumption
needs became increasingly large and
diversified in the last years with the growth of
incomes and accession to the EU, at present
Romania’s agricultural production only
partially covers the population’s consumption
needs. This because in the last 25 years,
systematic deficits existed in certain important
groups of foodstuffs, among which we can
mention meat, milk, fruit, vegetables and fish
and also cereals in the less favorable years as
regards the weather conditions. The self-
sufficiency level of domestic production was
only 79% in fruit, 95% in vegetables, 82% in

meat, 94% in dairy products and 17% in fish
in the year 2013. The existing problems with
regard to the domestic agricultural supply
sufficiency are largely the effect of the lower
performance of the Romanian farming sector,
generated by a complex set of factors,
materialized into major gaps in the total factor
productivity, in the productivity per employed
person and in the average yields per hectare.
One of the most important causes of this
situation resides in the extremely fragmented
agrarian structure and the extremely large
number of small and very small-sized farms,
which appeared as a result of the 1991 land
reform. The consolidation process of small
farms and the emergence of medium-sized
farms is a process that takes time and needs
adequate interventions, certain measures in
this respect being also included in the rural
development program 2014-2020, and the
results are expected after many years or even
decades. At the same time, the extremely
fragmented agricultural supply obtained on
these farms makes it difficult to organize the
chains, mainly in milk, fruit and vegetables,
and thus only a low share of these products
travel from farm to consumer’s table, being
mainly used for subsistence consumption.
Another aspect worth mentioning is the
unbalanced structure of  Romania’s
agricultural production, in the sense of the
progressive diminution of the share of animal
production in total agricultural production.
This disequilibrium lies at the origin of gaps
between the Romanian farms value added and
incomes and the European ones, as the
livestock production development makes it
possible to better valorize the domestic
production of cereals and other fodders. If we
take into consideration the European Union
average, in the year 2014, its production
structure i1s well-balanced (54.5% crop
production and 45.5% animal production) [5].
These values for Romania in the same year
were 74.0% for crop production and 26% for
animal production, while the same values for
France were 59.9% for crop production and
49.1% for animal production. The assortment
structure of Romania’s agricultural production
(2009-2013 average) is dominated by crops,
among which we mention the cereals (14.9%),
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vegetables (17.8%), fodder crops (13.2%) and
potatoes (5.7%), and less by higher value-
added products, such as wines, fruit,
floriculture or the animal products. This
structure also influences the stability of
agricultural production expressed in value
terms, as it is well-known that crop
production is much more unstable than the
animal production, due to weather excess
effects; implicitly, a higher share of crop
production generates higher instability on the
global agriculture production. At the same
time, supply stability is one of the
weaknesses of domestic agricultural supply. If
we refer to the cereal production, for instance,
the variation coefficient in Romania for the
period 2004-2012 was 27.4%. By comparison,
in France, the cereal production volatility was
5.8% and in Poland 8.9%, in the same period.
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Fig. 1. Evolution of cereal production, import, export
and consumption in Romania, in the period 1990-2012
Source: FAO and Romanian Statistical Yearbook
(2014).

The deficits between consumption and
domestic production are covered by imports,
and the import dependency of domestic
consumption is higher in Romania’s case
compared to the countries of reference. Thus,
in wheat for instance, the import dependency,
calculated as ratio of imports to the domestic
supply of cereals, was 9%-10% for France,
8% for Poland and between 13%-22% for
Romania in the period 2008 - 2011.

The chronic causes of domestic agricultural
supply instability are the permanent and
consistent decrease of effectively irrigated
areas in the first place, under the background
of the increasingly frequent extreme weather
phenomena, mainly drought and excessive
temperatures. The share of effectively
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irrigated areas in total agricultural land area
was lower than 10% each year after 2007, to
reach only 5.94% in the year 2013. The
production technologies wused and the
extremely low consumption of agricultural
inputs as technical progress carriers represent
the second factor generating agricultural
production instability in Romania. There is a
differentiation between the large and very
large-sized farms, which practice an advanced
European agriculture on almost half of the
country’s cultivated area, with good results
and high average yields, on one hand, and the
small and very small-sized farms, with a
traditional, subsistence farming practice, with
very poor results and low yields, on the other
hand. On the average, in Romania, the
fertilizer application rate per hectare is one of
the lowest in the EU member states (30 kg/ha
nitrogen compared to 76 kg/ha nitrogen, in
France, 2013), and this is one of the main
causes of the extremely low average yields
per hectare in this country.

At the same time, there is an extremely low
interest of public authorities in research &
development in agriculture in Romania, as in
the period 2007-2010, the total agricultural
research expenditures decreased from 552.1
mil. RON to 170.7 mil. RON, while from the
public funds from 249.4 mil. RON to 96.8
million RON [14]. At the same time, farmers’
access to banking loans is quite low, which
constrains the possibility of funding certain
production infrastructure segments (local
irrigation solutions, for instance) or the
utilization of certain production technologies
that could attenuate the extreme weather
effects.

Among the strengths that can be noticed with
regard to the agricultural and food supply
availability, one can mention the development
of the food and beverages industry sector in
the last years; this sector became the second
in size in Central and Eastern Europe, after
that from Poland, and significant investments
were made in the sector in the last decade.
Many investments in the processing sector
were made with EU funds, under the
programs SAPARD and NRDP (2007-2013).
Thus, 833 investment projects in the food
industry were approved under NRDP, with a
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total value of about 1700 million euro, out of
which from public funds 621 million euro, but
only 75% were paid by May 2015. In the
period 2007-2013, the farmers spent about
527 million euro by funding -certain
investment projects under NRDP, in order to
build up and improve the cereal storage
facilities, which determined the increase of
the cereal storage space by 2.5 million tons,
reaching 17.3 million tons at the end of the
period.

At the same time, the food retail sector has
significantly developed in recent years, with
one of the highest growth rates in the region.
The change of the lifestyle following the
economic growth and accession to the
European Union resulted in the increase of
consumers’ openness to the modern food
retail forms. Significant improvements have
been also made in food safety, with the
accession to the EU. Phyto-sanitary and zoo-
veterinary norms in conformity with the
European legislation were also implemented
both in the agricultural production sector and
in agro-processing. The adoption of these
norms became compulsory with Romania’s
EU membership, although certain transitory
periods and derogations existed, limited in
time and to certain units, which produced only
for the domestic market. At the same time,
food supply diversity also increased, mainly
for the processed foodstuffs, as well as in the
fruit/vegetables segment, which was reflected
in the increase of the population’s
consumption diversity. The food diet diversity
in Romania, as measured by the Berry index,
increased from 0.87 in the year 2004 to 0.90
in 2011 [1].

2. Economic access to food

The population’s access to food improved in
the last decade, under the background of the
growth of main income sources (wages and
pensions) and of the population’s purchasing
power implicitly. The real incomes
significantly increased in the economic
growth period, so that in the year 2008,
compared to 1990, the real wage index was
130% and the real pension index 112%.
Starting with the year 2009, real incomes
began to decrease, yet they resumed their
growth in the year 2013 [9].

At the same time, the relative food prices,
according to the purchasing power parity, are
lower in Romania compared to the EU
average, yet they have increased much faster
in recent years, reaching higher levels than in
Poland in the year 2012. In the year 2012,
compared to the average level of EU-27 of
100%, the food prices accounted for 67% in
Romania, 60% in Poland and 110% in France
[9]. By groups of products, the situation of
relative prices in Romania was the following:
63% for cereal products, 57% for meat, 68%
for fish and 93% for dairy products. The
effect of incomes and prices on consumption
was manifested by consumption increase in
those foodstuffs considered as superior food,
mainly meat, fruit, dairy products and fish.
Thus, according to the data supplied by the
Integrated Household Survey, in the year
2009 (when incomes reached a maximum
level) compared to the year 2001, meat
consumption per capita increased by 45%,
fruit consumption by 58% while fish
consumption by 78% (Fig. 2). At the same
time, the food consumption in the products
considered inferior in nutritional terms
decreased in the same period, namely in
potatoes, roots and even bread. It is worth
mentioning that animal protein consumption
increased to 60.4 grams/day (2008) from 43.7
grams/day in 2001 [8].
At the same time, as a weakness, in the
context of the population’s access to food, we
cannot ignore that the population’s average
incomes are very low in Romania, and GDP
per inhabitant expressed in purchasing power
parity terms is quite low in Romania, below
the EU average, on the penultimate place after
Bulgaria. Thus, in the year 2014, the average
GDP per inhabitant in EU-28, expressed in
PPS, was 27,325 euro, in Romania 14,674
euro, in Poland 18,638 euro while in France
28,923 euro. Yet, beyond the average values,
there are large population income gaps by
regions, reflected by GDP per capita
expressed in PPS, and these gaps grew larger
in the post-accession period.
Thus, in the year 2012, compared to the
European level of 100%, GDP per capita was
122% in the region Bucharest-Ilfov, while in
the poorest region of the country, North-East,
15
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GDP per capita reached only 29%. In the year
2014, in the same regions, the values were
72% for the region Bucharest — Ilfov and 23%
for the region North-East.

Yet the key factor, which reflects population’s
vulnerability in Romania with regard to food
security, is represented by the share of food
consumption expenditures in total
consumption expenditures. This has very high
values in our country, practically indicating
that half of the consumption expenditures of
households (44.9%, in 2013) are food
expenditures. This indicator has even higher
values in the case of the poor population (first
decile of incomes), reaching 65% of the
consumption expenditures in the year 2013;
yet this percentage slightly decreased in the
last decade (compared to 79% in 2001 and
68% in 2007). In the other European countries
this share is much lower, i.e. 12.2% in France
and 18.9% in Poland. Although probably
there are also certain differences as regards
the calculation methodology, and mainly we
refer here to the evaluation of  food
consumption from household own production
mainly in the rural area. However, in Romania
these values are excessively high and reveal
the vulnerability of the low-income
population’s access to food, of the population
from the poor areas of the country or from
certain less-favoured categories.
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Fig. 2. Food consumption evolution in the growth
period 2001-2014 (2001=100%)
Source: Tempo on line, 2015, NIS.

Yet behind the average values, there are
significant gaps between households by
residence areas. Although food consumption
in the rural area is quite similar to that in the
urban area in terms of energy intake (Fig. 3),
in terms of food expenditures, the rural
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households are in a difficult situation (Fig. 4),
with about three quarters of households
allocating more than 50% of their
consumption expenditures on food.
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Fig. 3. Distribution of households by the food
consumption expressed in calories in the 1% quarter of
the year 2011, by residence areas

Source: processing of microdata from the Household
Budget Survey, NIS, 2011.

50

138
305
0 027 235 222
183 16-1 —
20 a2 16:1
. [ =

Under 40% 40-50% 50-60% 60-70% Over 70%
share of food in total consumption expenditures, self-consumption inclusively

percent

mUrban = Rural

Fig. 4. Distribution of households by the share of food
expenditures in total consumption expenditures in the
1% quarter of the year 2011, by residence areas

Source: processing of microdata from the Household
Budget Survey (HBS), NIS, 2011.

The HBS data also make it possible to
approximate the vulnerability level of a
certain segment of the population, i.e. the
Roma households, in which the food energy
intake is under the minimum requirements
defined by FAO (about 2,000
kcal/day/person) for almost 44% of the
enumerated cases (Fig. 5).

At the same time, more than half of the Roma
households spend more than 60% of total
consumption expenditures on food, and a
great part even more than 70% (Fig. 6).

At the same time, the databases that contain
the food security indicators for certain
countries point to certain problems in the
population’s physical access to food in our
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country, if we consider the road network
density in 100 km? which is lower in
Romania compared to the reference countries,
and followed a decreasing trend in the last
years [4].
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Fig. 5. Distribution of households by food consumption
expressed in calories in the 1% quarter of the year 2011,
for certain population segments

Source: processing of microdata from the Household
Budget Survey (HBS), NIS, 2011.

Thus, for the year 2011, the road network

density was 191.6 km/km? in France, 131.8
km/km®? in Poland and 46.8 km/km® in
Romania.
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Fig. 6. Distribution of households by the share of food
expenditures in total consumption expenditures in the
1% quarter of the year 2011, for certain population
segments

Source: processing of microdata from the Household
Budget Survey (HBS), NIS, 2011.

Another category of problems affecting the
population’s food quality and safety in
Romania results from the lack of sanitary
infrastructure and drinking water supply
network in many localities, most often in the
rural areas. Thus, the share of the population
with access to improved drinking water
sources is below the EU standards, where the
population has full access to improved

drinking water sources, except for several
countries (among which Romania). However,
in Romania, this percentage increased from
75% to 83% of the population in the period
1990 — 2009, according to FAO database. In
the two reference countries (France and
Poland) this percentage is 100%.

At the same time, the share of the population
with access to sanitary facilities also increased
in the period 1990 — 2008 from 71% to 72%
according to FAO data. In France and Poland
this percentage reached 100%.

Another weakness as regards the population’s
access to food is represented by the small
children’s nutrition. In this context, Romania
is one of the few EU countries in which there
are problems with children’s nutrition, mainly
in small children in the rural area. These
aspects are emphasized in the studies of the
organizations concerned with these issues
[10]. Thus, the percentage share of children
under 5 years of age who died as a result of
nutrition problems ranged from 4.3% to 3.3%
in total children under 5 years old in the
period 1990 — 2002. At the same time, the
percentage of stunted children under 5 years
old due to inadequate nutrition ranged from
11% to 15% in the above-mentioned period,
and of underweight children from 3.5% to
5%. In most EU member states, there are no
such problems, and these health problems in
small children are specific to the poorest
European countries, such as certain former
Soviet states (Moldova, Ukraine) or to certain
Balkan countries like Kosovo or Albania.

CONCLUSIONS

The analysis of the food security and safety in
Romania revealed several wvulnerabilities,
which we shall briefly present in a short list in
order to select the priorities for food security
improvement on the medium and long term,
as follows:
a) Inadequate domestic agricultural supply
in a wide range of products, among which
long term deficits can be found in meat,
vegetables, fruit, sugar and fish.
b) Domestic agricultural supply instability,
mainly in the case of crop products, in cereals
in particular, which indirectly affects animal
17
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production through the feed prices.

c) Farmgate prices continue to be higher
than the regional prices (from Hungary,
Poland) in certain agricultural products,
among which the most important are pork,
potatoes, certain fruit and vegetables. As a
result of the price convergence process on the
European Single Market, these products are in
difficulty and their economic performance
should be improved in the years to come.

d) The low income level and the gaps
between incomes by regions and residence
areas are a food insecurity source. Poverty

incidence increase amplifies the food
insecurity in the less-favoured social
categories.

e) Inadequate road and sanitary

infrastructure, mainly in the countryside,
generates food security risks and nutritional
insecurity.

f) The deficient consumption in qualitative
terms, the high share of calories from cereals
and potatoes, as well as the low consumption
of animal protein result in nutritional risks.

g) There are population categories identified
as having high food and nutritional risk,
among which the rural children and those
from the Roma communities.
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Abstract

This study investigates the economic status of the enterprises engaged in greenhouse cultivation activities in Elmali
(Antalya) and examines the contribution of the highland greenhouse production to the regional economic
development, thus attempting to generate certain data that would provide guidance to future investors and
enterprises that will invest in greenhouse cultivation in highland conditions. The current research was carried out in
Gdlova, Cukurelma, Salur, Eskisar, Ziimriitova, the quarters of Elmali where greenhouse enterprises are largely
concentrated. The data used in the study were collected through questionnaires from 90 greenhouse enterprises
designated using the Neyman Stratified Sampling method. The research data belong to 2015 production period. The
enterprises engaged in greenhouse cultivation in Elmali (Antalya) were divided into 3 groups according to the size
of their land. According to data obtained in the study, the share of greenhouse production among other business
activities of the companies was 52.59%, generating an average income of 44,667 TL (Turkish Liras). The
production costs of the enterprises mainly involved seedling costs (18.93%), followed by fertilizer costs (18.00%)
and permanent-family labour (14.69%). The mean absolute profit of the enterprises was calculated as 43,602.69 TL.
The average unit (1 kg) product cost was calculated as 0.69 TL for enterprises. The mean relative profit rate for
enterprises was 1.53. As the greenhouse cultivation period in highland conditions coincides with summer months,
the enterprises had no heating costs. Since greenhouse-growing activities increase business potentials and
opportunities in the region, they can reduce migration from rural areas to cities. The expansion of greenhouse
cultivation could be reached by reducing the unit product cost, as well as by growing appropriate products for
domestic and international demand and large-scale investments.

Key words: costs, Elmali, greenhouse, relative profit, Turkey

INTRODUCTION sector and the industrial sector has now begun

to close [6].

The world population is rapidly increasing
day by day. Accordingly, the issues related to
food, shelter, access to clean water supplies
and provision of other basic living conditions
are growing exponentially every passing day.
Just as every country is confronted with these
issues to varying degrees, Turkey is evidently
not immune from such problems [23].

With the increasing consumer needs and
technological advances largely influencing
agricultural sector, greenhouse production
activities and organic farming have become
highly important. Therefore, the difficulties in
agricultural activities caused by the traditional
structure have been gradually overcome, and
in terms of production efficiency, the
development gap between the agricultural

The term ‘greenhouse’ refers to any structure
covered with light-permeable material, such
as glass, plastic etc., to ensure the optimal
growing conditions for various crop plants, as
well as their seeds, seedlings and saplings, by
controlling temperature, relative humidity,
radiation, carbondioxide levels and air
movement wholly or partly independent of the
climatic and environmental conditions[18].

Turkey’s vegetable cultivation in greenhouses
commenced in Antalya in the 1940s. It
followed a rather slow development trend
between 1940 and 1960, but once plastic had

become a common cover material for
greenhouses in the 1970s, the sector
experienced a substantial growth [3].

Turkey’s greenhouse agriculture showed a
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huge development over the years, reaching a
total production area of 66,362.1 hectares in
2005. 95% of these greenhouse areas produce
vegetables, 4% fruit, and 1% ornamental
plants. Greenhouse agriculture has become
more widespread in the southern cities of
Turkey, with Antalya ranking first among
them. The economic value of plant production
in Antalya has now reached 270,946,731 USD
per year. The amount of fruit and vegetable
production in greenhouses has reached
3,192,788 tons per year. The number of
enterprises engaged in greenhouse agriculture
in Antalya is 17368, with a total greenhouse
area of 76,359.2 hectares [25].

If practiced properly in the correct place, the
profitability of greenhouse agriculture is quite
high when compared to other agricultural
practices. Considering the presence of large
amounts of fertile soil in Turkey, greenhouse
cultivation emerges as one of the most
important factors that could reduce the rate of
unemployment and (economically motivated)
migration from rural to urban areas, as it can
produce more yield per unit area, thus
increasing the profitability in agricultural
activities in rural areas [10].

As for the review of the relevant research in
the literature, Ozgelik and Aytag [14], in their
study conducted in the central district of
Antalya, examined the physical production
input in cucumber, pepper, tomato and
eggplant cultivation in glass greenhouses.
Using the Cobb-Douglas production function,
the authors estimated input requirements for
products. They found that the statistically
significant determinants were the costs of
pesticides and hormones in  tomato
production, pesticide costs in cucumber
production, and labour costs in the production
of peppers and eggplants. In his research titled
“Greenhouse Vegetable Production
Economics in Antalya Province”, Yilmaz [26]
examined socioeconomic  structures of
enterprises engaged in greenhouse vegetable
cultivation in the districts of Kumluca and
Gazipasa, along with the outcome of their
business activities. He investigated the
greenhouse vegetable production, input use in
the activity-area, economic results of the input
use, as well as the relationship between the
20

production factors and the yield using Cobb-
Douglas production function. According to
the research evidence, he determined that
there was decreasing returns to scale in his
functional analyses conducted in glass and
plastic greenhouse vegetable cultivation. He
reported that decreasing and increasing certain
production factors without changing the scale
of the analysed production arms, namely
changing the composition of inputs, could
improve the yield and net income. Taking into
account all the activities in greenhouse
vegetable growing, the author concluded that
there was inefficient use of capital and labour,
with insufficient labour use compared to the
capital. Karkacier and Yilmaz Altuntas [12]
investigated the tomato and cucumber
production in greenhouse and outdoor
conditions in Tokat through comparative data
collected from 109 enterprises. They
calculated the gross margin per decare,
together with net profit, net output, and net
farm income. The highest gross margin was
found in greenhouse cucumber production,
while the highest net profit was in greenhouse
tomato production. Demirkol [6], in his study
titled “Product Costing in Greenhouses
Corporation as to International Accounting
Standards”, deals with the identification of
common expenses and calculation of
production costs in enterprises engaged in
greenhouse cultivation. The expenses of such
enterprises in the production process were
transferred to the expense centers formed, and
then these expenses were subjected to
distribution and associated with products, so
the unit costs were calculated. Adak et al [1],
in their study titled “The Rapidly Growing
Sector in Recent Years: Highland Greenhouse
Cultivation and Elmali”, examined the
presence of the greenhouses in Elmali,
comparing highland greenhouse growing to
the coastal greenhouse production activities
and focusing on the opportunities to develop
the highland greenhouse cultivation. In his
research  “Cost  Analysis of Tomato
Production in Different Farming Systems”,
Sipahioglu [22] attempted to determine the
cost-effectiveness of the greenhouses growing
tomatoes by means of different cultivation
systems in Antalya. In his study, he used data
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collected from 67 greenhouses growing
tomato by conventional methods and 14
greenhouses growing tomatoes by hydroponic
systems. According to the results of the cost
analyses, the greenhouses using hydroponic
growing method enjoyed better profitability
than conventional greenhouses. Ozkan et al
[15] studied the population structure, land
properties, capital structure, and agricultural
activity results of the enterprises engaged in
greenhouse cultivation in Antalya. The
authors calculated the average farm size as
4.82 hectares, finding that the farm capital
accounted for 90.08% of the total active

capital, with the operational capital
representing only 9.92% of it.
This study examines the costs and

profitability of the greenhouse cultivation
activities in  highland  conditions, a
circumstance resulting from the shift in
summer production to highland areas.

MATERIALS AND METHODS

The main material of this research consisted
of the data collected through questionnaires
from the enterprises engaged in greenhouse
production activities in Elmali (Antalya). The
secondary data were obtained from certain
institutions and organizations, such as FAO,
TUIK  (Turkish  Statistical  Institute),
Provincial and District Food, Agriculture and
Livestock Directorates. Besides, the findings
of relevant national and international studies
were also employed. The data used in this
study belong to the 2015 production period.
Based on the data from the Elmali office of
the Food, Agriculture and Livestock Ministry,
the sample size was calculated as 90
enterprises, chosen from the study universe
according to the Stratified Sampling Method
(Table. 1).

The research data were collected from the
enterprises in the study sample, which were
engaged in greenhouse cultivation in highland
conditions, in face-to-face interviews by using
questionnaires. The surveys filled out by the
data collected from the 90 enterprises
designated by random stratified sampling
were carefully reviewed, along with
calculations and double-checks, and the

socioeconomic data related to the enterprises
were then computerized. The analyses
regarding the greenhouse cultivation activities
involved the calculation of the enterprise size
groups, as well as separate mean values for
enterprises. The research data were analysed
using appropriate statistical software.

Table 1. Sample size
Greenhouse
size groups

1 1.00-2.99 463 1.76 24

Greenhouse lower and
upper limits (daa)

Average greenhouse

Population (N) size (daa)

Sample (n)

1l 3.00-7.59 294 3.86 24

m 7.60 + 55 13.25 42

Total 812 3.30 90

1 decare equal 0.1 hectare
Source: Own calculation.

The economic evaluation of the relevant
activity field included the calculations of
gross production value, gross profit, absolute
profit, relative profit and unit costs. One of
the economic results of agricultural activity,
Gross Production Value can be defined as the
gross income of the whole enterprise or one of
the enterprise activities (crop production,
animal production, animal husbandry) [9].
Gross profit is the value obtained after
deducting the incurred variable expenses
associated with production operations from
the gross production value [24].

Gross profit = Gross Production Value -
Variable Costs

Absolute profit is the difference between
operating income and expenditures. The main
purpose of a business is to make profit and
search for ways to make the highest profit.
The difference between gross production
value and production expenses is called
absolute profit [13].

Absolute profit = Gross Production Value -
Production Costs

Relative profit is the proportion of the gross
production value to the production expenses,
and it explains the proportional superiority of
one choice over another. Relative profit is a
better way of measuring the yield or return
obtained from production activities [13].
Relative Profit = Gross Production Value /
Production Costs

Cost is generally defined as all sacrifices
incurred in order to gain an advantage or
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benefit, or a certain amount of money spent in
exchange of a commodity [4]. Cost is also
described as the total amount of the
expenditures made on production factors
utilized in the manufacturing of specific
goods or services [2].

RESULTS AND DISCUSSIONS

In the current study, Gross Production Value
(GVP), one of the economic results of
agricultural activity, was calculated as the
sum of the revenues generated by the
activities of an enterprise (such as crop
production, animal production, animal
husbandry) in 2015.

The mean GPV for enterprises was 170,514
TL. In terms of size groups, the highest
amount of GVP was in the Group III
enterprises at 274,370 TL, followed by the
Group II at 94,401 TL and Group I at 64,879
TL.

In the greenhouse size groups, the GVP
achieved by greenhouse production ranged
from 22,824 to 223,342 TL, while the GVP
from fruit production varied between 12,429
and 30,015 TL, vegetable growing 5146-
11,646 TL, and animal husbandry 863-11,302
TL. The size groups standing out according to
the production branches were as follows:
Group III ranks first in greenhouse production
with 223,342 TL; Group III in fruit growing
with 30,015 TL; Group I in vegetable growing
with 11,646 TL; Group III in field crops with
7,666 TL; Group I in animal husbandry with
11,302 TL (Table 2). Greenhouse production
activities were the most important activities
yielding the highest income in all enterprise
groups. Indeed, greenhouse production
accounted for 35.18% to 81.40% of the total
GPV in size groups. The weighted mean GVP
for greenhouse production among the
enterprises in the region was 52.59%, in other
words, they derived more than half of their
annual GPV from greenhouse production
activities. Therefore, greenhouse cultivation
appears to be an important economic activity
for the enterprises examined in the study.
Operation expenses are divided into two
groups as fixed and variable costs. Fixed costs
are the expenses that are not related to
22

production volume.

Table 2. Distribution of Gross Production Value (GPV)
in the Enterprises

h .
Greenhouse size groups Enterprise

A ‘Weighted mean

Production Branches I I I

Value (TL/enterprise)

Greenhouse production
activities

Fruit growing 12,429 28,227 30,015 24,849 18,853

22,824 58,525 223,342 125,920 44,667

Vegetable growing 11,646 5,146 6,892 7,694 9,116
Field crops 6,678 1,640 7,666 5,796 4,930

Animal husbandry 11,302 863 6,455 6,256 7,365

Total 64,879 94,401 274,370 170,514 84,932

Rate (%)

Greenhouse production 3518 600  81.40 73.85 5259
activities

Fruit growing 19.16 2090  10.94 14.57 2220
Vegetable growing 1795 545 2.51 451 10.73
Field crops 1020 174 2.79 3.40 5.80

Animal husbandry 17.42 0.91 235 3.67 8.67

Total 100.00  100.00 100.00 100.00 100.00

Source: Own calculation.

They will incur whether or not the enterprise
is engaged in production of goods or services.
The variable costs are the expenses associated
with the production volume. These costs will
be incurred as long as the enterprise maintains
its production activities [21].

In the target area of this study, tomato
cultivation ranked first in the greenhouse
production, which was followed by
cucumbers and small amounts of pepper and
eggplant cultivation. The variable cost
elements in the greenhouse production of the
region mainly included machinery rents,
seedlings, fertilizers, pesticides, irrigation,
temporary labour costs, bumblebee pollination
costs, shipping and marketing, and working
capital interest. In the region, the weighted
mean of variable expenses for the enterprises
was 20,615.21 TL, which accounted for
61.66% of the total production costs.

The fixed costs of the enterprises engaged in
greenhouse production mainly included the
general administrative expenses, the interest
equivalent of bare land value, facility
amortization, interest equivalent of facility
costs and other fixed expenses. The average
fixed costs were 12,803.02 TL, accounting for
38.97% of the total production costs.
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In terms of weighted means, the highest
variable Seedlings costs were at 6,328.83 TL
with a rate of 18.93% in total variable costs. It
was followed by fertilizer costs at 6,019.65
TL (18.00%) and Pesticides costs at 4,182.52
TL (12.51%). In terms of weighted means, the
fixed cost element that stands out among
others was permanent labour costs, which
stood at 4,911.71 TL, accounting for 14.69%
of the total fixed costs.

Production costs are the sum of the fixed and
variable costs. When we analyse these costs
according to the enterprise size groups, the
average production cost was 22,064.24 TL in
Group I, 38,700.22 TL in Group II, and
141,670.84 TL in Group III, while the total
production cost of the enterprises was
calculated as an average of 82,316.91 TL
(Table 3).

Table 3. Production costs in enterprises

Seedlings 4057.68 746979 2724887  15790.13 6,328.83
Fertilizers 373125 775833 2249762 1356278 6.019.65
Pesticides 3,086.04 468542 14,656.85 891225 4,182.52
Shipping- 192229 150750  4.251.19 2,898.50 1,880.78
marketing
Trrigation 297.92 626.25 2,127.38 1,239.22 498.14
Bumblebee 265.42 579.17 2,155.48 1.231.11 463.21
pollination
Machinery 254.99 397.38 1,339.55 799.09 355.09
rents
Temporary 185.42 243.33 1,952.55 1,025.52 286.55
labour costs
Working

ran 414.03 698.02 2,286.88 1,363.76 600.44
capital interest
Total variable
o 14,215.04  23,965.18 7851636 4682236  20,615.21
Permanent- 338097 456656 2771413 15052.60 491171
family labour
Facility 236521 567604  21,521.20  12,187.56 4,416.44
amortization
Interest
equivalent of  709.56 1,702.81 6,456.36 3,656.27 1,324.93
facility cost
Rent “of bare g ) 1,726.92 5,107.29 3,051.78 1,313.90
land
General
administrative 426.45 718.96 2,355.49 1,404.67 618.46
expenses
Miscellancous 187.50 343.75 0.00 141.67 23457

costs
Total fixed

7,849.20
costs

14,735.04 63,154.48 35,494.55 12,820.02

Production

22,064.24
costs

38,700.22 141,670.84 82,316.91 33,435.23

Source: Own calculation.

The weighted mean value for production costs
per unit area was 10,414.16 TL. The mean
variable costs in total production costs were

calculated as 6,421.08 TL, while the mean
fixed costs were 3,993.09 TL. Yilmaz [26], in
his study on the greenhouse enterprises in
Antalya, found that the enterprises achieved
88.47% of their GPV from greenhouse
production activities, with 51.85% of the
operating expenses involving variable costs
and 45.85% fixed costs.

As for the analysis of production costs per
unit area according to enterprise size groups,
it was calculated as 11,511.78 TL in Group I,
9,575.31 TL in Group II and 10,303.93 TL in
Group III. The analysis of variable costs
according to enterprise size groups revealed
that seedlings accounted for 18.39% and
fertilizer costs 16.91% in Group I, while in
Group II the rate of fertilizer costs was
20.05%, seedling costs was 19.30%, pesticide
costs was 12.11%. In Group III, the highest
variable costs were seedlings (19.23%) and
fertilizer costs (15.88%), respectively. On the
other hand, the examination of fixed costs
according to enterprise size groups showed
that the highest costs in Group 1 were
permanent  labour  (15.32%), facility
amortization (10.72%); in Group II facility
amortization (14.67%) and permanent labour
(11.80%), whereas in Group III the significant
fixed cost elements were permanent labour
(19.56%) and facility amortization (15.19%).
According to Cantliffe and Vansickle [5], the
labour costs represented the largest share
(46.99%) of the total production costs in
greenhouse tomato cultivation in Spain during
the production year of 1997-1998, which was
followed by fertilizer costs at 23.1%,
pesticides at 8.4% and seed costs at 7.4%.
Ozkan et al [17] found that variable costs
accounted for 48.17% of the average
production costs of greenhouse tomato
cultivation in Antalya, while fixed costs
accounted for 51.83% of total production
costs.

Karaman and Yilmaz [11], in their study
conducted in the same region, calculated that
variable costs represented 45.84% of the total
production costs, while fixed costs accounted
for 54.16% in the enterprises using bumblebee
pollination.
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Table 4. Production costs

per unit area in ente They also found that, in the enterprises not

Greenhouse size groups Enterprise  Weighted using bumblebee pollination, 41.76% of total
A . .
Cost lements n m S production costs was variable costs and
Cost (TL / daa) 56.43% fixed costs. Rad and Yars1 [20]
Seedlings 2,117.05  1,84820  1,986.90 1,976.51 1,971.26 reported that, for the enterprises engaged in
Fertilizers 1,946.74 1,919.59 1,640.45 1,697.71 1,874.96 greenhouse tomato production in Mersin
Pesticides 1,610.11 1,159.28 1,068.73 1,115.58 1,302.74 during autumn, pesticide costs represented the
Shipping- 155.43 15495 155.12 155.12 155.16 highest share (8.86%) of total production
marketing .
Irrigation 1,002.93 372.99 309.98 362.82 585.81 costs, which was followed by temporary
0 ; 0
punbie sas sz 150 sa10 4aas labou‘r wages (8.22 %), seedllng. costs (7.85%),
Machinery chemical fertilizers and plastic cover costs
- 133.04 9832 97.68 100.02 110.60 o o
- (5.15%) and farm manure costs (5.04%).
o 96.74 6021 14237 12837 89.25 . .
labourcoss In his study on a greenhouse enterprise
orking . . . .
capital nterest 216.02 172.70 166.75 170.71 187.02 growing tomatoes in Romania in 2002,
Toulvarible ;u6se 59953 515 586094 6,421.08 Popescu [19] calculated that material
?:;T;;";ZLW 123402 1,40438  1,569.25 1,525.56 1,375.60 expenses accounted for 47.4% of the total
::;:Zaﬁon 1,763.98  1,129.87  2,020.82 1,884.19 1,529.86 prOdUCtiOH costs, reporﬁng that the cost of a
Interest kilo of tomatoes was 0.402 USD, with a sales
ivalen f . . . K X . .
eiliyeost et WAL IR e 4RO price of 0.454 USD. He also determined that
Ef:; of bare 40670 42728 372.41 382.00 409.25 the profit derived from one hectare of
V. General production was 4,815 USD. Hood et al [8], in
administrative 22250 177.89 17175 175.83 192.63 . D,
expenses their study examining the greenhouse tomato
Miscell . . . C e . .
oss 97.83 85.05 0.00 17.73 73.06 cultivation in Mississippi, determined that the
Toul SRl y09s24 364578 460501 444299 3,993.09 pesticide costs represented a share of 6.98%
Production 151178 957531 1033017 10,303.93  10,414.16 of the total production costs during autumn

costs

and 1037 Quring spring. Betes and Peet 7]
The share in the production costs (%)

: in their study on North Carolina greenhouse
Seedlings

. I ha B 1893 production during spring, reported that the
ertilizers .

. 1691 2008 1588 1648 18.00 seedling costs accounted for 4% of gross
esticides . .

Shipping- 1399 1211 1035 10483 1231 production value (GPV), maintenance costs
marketing 135 162 1.50 151 149 14% and harvesting costs 10%, while the
I“‘g*:“’: 8.71 3.90 3.00 352 5.63 greenhouse facility costs represented a share
Bumblebee .
pollination 1.20 150 152 150 139 of 15%. The authors reported that pI‘OdllCthl’l
Machinery 16 o3 00 007 Lo costs comprised 87% of gross value of
Temporary 3

labour costs 0.84 0.63 1.38 1.25 0.86 prOduCtlon' .

Working In our study, the weighted mean of gross
capital interest 1.88 1.80 1.61 1.66 1.80 ﬁt was Calculated as 24 052 50 TL per
Total variable prO s .

o o8 6193 42 2688 6166 enterprise, 7,491.60 TL per decare, while the
;am{i:z labour 15.32 11.80 19.56 18.29 14.69 absolute proﬁt was 1 1 ,232. 19 TL per
acility . .
amortization 10.72 14.67 15.19 14.81 1321 enterprise and 3,498.52 TL per decare, with a
Interest . . .

coivalent  of relative profit ratio of 1.34 and a unit product
facility cost 322 4.40 4.56 4.44 3.96 COSt OfO 73 TL

Rent of bare * *

d 353 446 361 371 393 Sipahioglu [22], in his study carried out in
eneral

administrative Antalya, found that the cost of tomato
expenses 1.93 1.86 1.66 1.71 1.85 . . .

Miscellancous production in conventional greenhouses was
oy 089 000 017 0.70 15,810.49 TL per decare and 1.01 TL per
costs 357 3807 4S8 3.12 3834 kilogram. The author calculated that,
Production R . . . .
costs 100.00 100.00 100.00 100.00 100.00 c0n51der1ng the GPV achieved by the yleld n
* Statistically significant. conventional greenhouse tomato production,
Source: Own calculation. the grower’s net profit was 3,208.8 TL per

decare, while the gross profit was 7,010.11
24
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TL. Our findings regarding the net profit and
gross profit per decare coincide with the
results reported by Sipahioglu [22].

In their study examining the greenhouse
tomato production in the central district of
Antalya, as well as Serik and Kumluca, Ozkan
et al [16] calculated the average net profit and
gross profit per unit area for enterprises as
1,733.59 TL and 5,568.37 TL respectively.
They also reported that double-period tomato
cultivation generated an average gross profit
of 8,993.65 TL, which was higher than the
single period of cultivation (7,773.69 TL); the
analysis of data according to greenhouse types
revealed that the highest gross profit
(9,484.93 TL) and net profit (4,442.80 TL) in
glass greenhouses were derived from winter
production cycle, whereas the highest gross
profit (TL 4,507.07) and net profit (1,266.36
TL) in plastic greenhouses were made during
summer production. When they compared the
gross and net profitability of plastic and glass
greenhouses, they found that glass
greenhouses afforded better profitability than
that of plastic greenhouses. In our study
sample, the growers reported that financial
reasons were determinant factors in their
preference of plastic greenhouses, as they
were directly associated with profits and
costs.

Based on the analysis of our research data, we
found that the relative profit ratio was 1.03 in
Group I, 1.51 in Group II, and 1.58 in Group
III, with an enterprise average of 1.53 and a
weighted mean of 1.34.

Table 5. Profitability indicators and unit costs in
enterprises

Greenhouse size groups Oe Weighte

Cost elements I i Average d mean

Cost (TL / daa)

Gross  profit
(TL/enterprise)
Gross  profit
(TL/daa)

Absolute profit
(TL/enterprise)
Absolute profit
(TL/daa)

Relative profit 1.03 1.51 1.58 1.53 1.34

8,609.13 34,559.82 144,826.12 79,097.24 24,052.20

4,491.72 8,550.88 10,560.24 9,900.91 7,491.60

759.92 19,824.78 81,671.64 43,602.69 11,232.19

396.48 4,905.10 5,955.22 5,457.92 3,498.52

Unit  product

cost (1 kg) 0.90 0.64 0.68 0.69 0.73

Source: Own calculation.

The unit (1 kg) product cost was calculated as
0.90 TL in Group I enterprises, 0.64 TL in
Group II, and 0.68 TL in Group III, with an
enterprise average of 0.69 TL and a weighted
mean standing at 0.73 TL. As the greenhouse
area increases, so does the rate of relative
profit. This value was found to be statistically
significant. The increased greenhouse area
was also found to reduce the unit product cost.
Therefore, expanding the scale of greenhouses
in the region might improve profitability.

CONCLUSIONS

Based on the findings achieved in this study,
where we examined the cost and profitability
of greenhouse cultivation in highland
conditions, we conclude that large-scale
enterprises yield better results in terms of
economic indicators.

Greenhouse cultivation is a relatively new
practice in the region as it first began only in
2000s, and it is becoming a widespread
production method day by day.

The overall profitability of the enterprises
cover