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Apple cultivation has been done in very large areas around the world. According to FAO,
approximately 87.2 million tons of apples were produced in the world in 2019. Turkey has covered
3.6 million tons of this production and ranked third in the world. In this study, the two major apple
production areas for Turkey, Isparta and Karaman annual operating results of the province apples'
farms, were evaluated. Data acquired by interviewing from 132 farms selected with the stratified
random sampling method constituted the study's primary material. Classical economic analysis
approaches were used in determining the annual operating results of the farms. The farms' financial
and economic profitability rates were 8.82% and 7.78% in Isparta province, respectively, while
7.25% and 6.15% in Karaman province. The research results showed that apple farms did not have
rational capital distribution, their agricultural incomes were low, and their income varied by

Apple province.
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Introduction

Regardless of the countries' development level, the
agricultural sector plays a role in all countries' economies.
Agriculture is a much more important sector, especially in
countries with low per capita income. According to
TURKSTAT (2021), Turkey's agricultural sector covered
approximately 6.42% of the Gross Domestic Product and
18.15% of the total employment in 2019.

It was produced about 20 million tons of fruit in Turkey
in 2019. Pome fruits constituted 21.5% of the fruits
produced. With 3.6 million tons, apple was the second most-
produced fruit species after grape (FAO, 2021). Apple is a
very important fruit in Turkey because it contributes to the
country's economy and the region, is related to human
nutrition, is used as raw material, and is subject to foreign
trade, even if it is a little.

Apple cultivation has been done in almost every region
of Turkey. Apple cultivation in Turkey has been mostly done
with traditional methods. However, due to policies and
programs and extension activities developed in recent years,
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the establishment of modern orchards with clonal rootstocks
has accelerated. The further acceleration of this change is
vital for apple because it is a fruit that can appeal to society.

The provinces with the most produced apple in Turkey
are Isparta, Karaman, Nigde, Antalya, Denizli, Konya, and
Kayseri. Isparta and Karaman are among the provinces with
the highest apple production. These two provinces constitute
33.6% of the total apple production of Turkey. Most of the
farms' crop production values that grow apples in Isparta and
Karaman province consist of apple production value. In this
regard, Isparta and Karaman are possible to say that the
important apple regions for Turkey.

As in all economic activities, the farms' primary purpose
in agricultural activities is to gain profit to ensure the farms'
sustainability. Annual operating results must be known to
determine the profitability of farms. It is essential to know
the annual operating results in many respects. Knowing the
annual operating results is essential for producers to make
their production plans in the medium and long term. As in
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many agricultural activities, it is a big problem which there
was not recording system in apple farms. Because it is
possible to determine the farms' potentials, identify the
problems correctly, and develop the right solutions with the
recording system. The annual operating results analysis lays
out the farms' success and provides information about the
farms' strengths and weaknesses.

The main purpose of this research is; In the light of the
data obtained, to present the annual operating results of the
agricultural farms that produce apples in the provinces of
Isparta and Karaman and to develop some solutions by
determining the problems encountered.

Material and Method

Material

This study's primary material was the data obtained from
132 agricultural farms selected by the stratified random
sampling method in Isparta and Karaman provinces. Data
referred to the 2017-2018 production season.

Method

Sampling Procedure

Isparta and Karaman provinces which covered 33.6% of
Turkey's apple production, were selected as research areas.
Egirdir, Gelendost, Senirkent districts from Isparta province;
Central district from the Karaman province were chosen
purposefully. The size of the farmland was used as sampling
criteria. Neyman Method, one of the stratified random
sampling methods, was used in determining the number of
agricultural farms to be questionnaires. The number of apple
farms to be questionnaire was calculated with the following
equation (Yamane, 2001).

_ (ENgSw?
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In Equation (1), n: sample size, N: total number of apple
farms, Nn: number of apple farms in the h™" group, Sh:
standard deviation of the h" group, and D is the margin of
error that is allowed the mean deviation. The margin of error
that is allowed for the mean deviation is found with the
equation D=d/z. In this equation, d is the allowable margin
of error (%5), and z is the table value in the determined
confidence level (z=1.65). The distribution of farms to the
strata was made based on the standard deviation with the
following equation's help (Yamane, 2001).
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The distribution of farms by strata and the number of
farms surveyed were given in Table 1.

Socio-Economic Analysis Methods

In the farms examined, characteristics such as age and
education level of the farmers and the population, labor, and
capital structure were evaluated. The labor in the farms was
converted into a male labor unit (MLU). The coefficients
used in converting the labor to MLU were given in Table 2
(Erkus and Demirci, 1996).

Used labor and the machinery were calculated in hours.
Nitrogen, phosphorus, and potassium content in fertilizers
were taken into account.

The capital structures, gross production value, gross
income, operating costs, gross profit, net profit,
agricultural income, economic and financial profitability of
the farms were calculated and compared by provinces and
strata. Due to the widespread use of these criteria in the
agricultural economics literature, calculation methods
were not explained.

Results and Discussion

The farmers' age, experience apple growing, education
level, the population in the farms, labor, and farmland were
given in Table 3. While the farmers in the province of
Karaman were 54.85 years old, the producers' average age
in Isparta was 49.94. Farmers in Isparta province were
more experienced than the farmers of Karaman province in
terms of apple growing. The education level and farming
experience of the farmers were close to each other in both
provinces. In the pooled data, it was determined that the
producers had an average of 26.74 years of experience and
8.11 years of education level.

In the study carried out by Karamiirsel et al. (2004) in
Egirdir, the farmers' average age was found to be 48.26
years, and the average education level was found to be 5.78
years. Compared with the results obtained in our study,
although the farmer's average age did not change much in
the last 16 years in the province of Isparta, the average
duration of education was increased. Giil and Erkan (2005)
reported that the average age of apple producers was 51
years and experience was 24 years, with the data they
obtained from apple farms in Antalya, Isparta, Karaman,
Konya, and Nigde provinces for the 2001 production
season. In the study conducted by Bayav (2007) in Isparta,
the average farmer age in apple farms was 46.26 years,
apple cultivation experience was 22.66 years, and
education level was 6.31 years. The results showed that
age, experience, and education level increased over time.

Because of the structure of agricultural farms in Turkey
entrepreneur, it is in the farm’s population. The
entrepreneur is defined as the person who produces by
bringing together the production factors and taking
responsibility for this process's risks. The high level of the
entrepreneur's knowledge and education level is
considered important for its success (Bayramoglu, 2014).
Many studies showed that the education level of the
farmers had an impact on issues such as farms
performance, profitability, workforce efficiency, and apply
pesticide (Hasdemir, 2011; Kalipci et al., 2011; Kili¢ and
Kiymaz, 2014; Kéknaroglu et al.,2017).

One of the critical factors that must be in agricultural
production is labor. The population in the farm also
constitutes the labor resource of the farm. In general, the
average population per farm was 3.97 people. In all farm
groups, the proportion of the male was higher than that of
the female. The lowest population per farm was 3.57
people in the first strata in Isparta, and the highest
population was the third 5.13 people were found in the
strata. The average population for the province of Isparta
was 3.95 people. In Karaman province, unlike Isparta, the
highest population was in the first strata (4.20 people), the
lowest population was in the third strata (3.65 people). The
average population was 4.00 people per farm.
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Table 1. Sampling volume

Strata Strata Boundaries (ha)  Nn Sh Mean Total Sample  Number of Strata Samples
1 0.50-1.50 2,840 4.05 0.927 38
2 1.51-5.00 2,132 8.89 2.805 132 62
3 5.01+ 336 29.02 8.079 32
Total | 132
Table 2. Coefficients used in the calculation of the male labor unit
Age (year) Male Female
7-14 0.50 0.50
15-49 1.00 0.75
50+ 0.75 0.50
Table 3. Some characteristics of farms and farmers
. Isparta Karaman
Province/Strata 1 5 3 Mean 1 5 3 Mean Overall Average
Age (year) 49.22 5093 4827 4994 5373 5470 56.00 54.85 51.87
Experience (year) 2391 25.69 22,67 2461 2127 2130 2288 2181 23.51
Education Level (year) 8.91 7.40 8.80 8.10 8.33 8.80 7.18 8.13 8.11
Population (person) 3.57 3.74 5.13 3.95 4.20 4.15 3.65 4.00 3.97
Labor (MLU) 2.28 231 3.25 2.48 2.57 2.46 2.24 242 2.45
Farmland (ha) 1.61 3.53 10.06 4.20 5.38 6.21 1879 10.08 6.52
Property Land (ha) 119 298 879 356 246 520 1733 837 5.46
Property Land (%) 7419 8452 8741 8467 4566 83.69 9222 83.04 83.68
Holding (ha) 0.42 0.55 1.27 0.64 2.92 1.01 1.46 171 1.06
Holding (%) 2581 1548 1259 1533 5434 16.31 7.78 16.96 16.32
Apple Cultivation Land (ha) 0.92 2.66 7.95 3.15 1.10 3.33 9.09 4.57 3.71
Apple Cultivation Land (%) 7745 89.27 90.45 88.67 4491 6397 4839 4532 68.06

In the study carried out by Karamiirsel et al. (2004), the
average population of Egirdir apple farms was found to be
4.00 people. The authors reported that the male population
was higher than the female population. Giil and Erkan
(2005) found an average population of 4.59 people in their
study in apple farms in Antalya, Isparta, Karaman, Konya,
and Nigde provinces. Compared to our study, the average
population of apple farms did not change much.

The labor amounts of the farms were calculated as
MLU. The average MLU was found to be 2.45. In Isparta
and Karaman provinces, this value was determined as 2.48
and 2.42, respectively. Males constituted 61.05% of the
average labor in Isparta and 61.87% in the Karaman
province. In Isparta province, the highest MLU was
calculated in the third strata farms with 3.25 MLU, in
Karaman province with 2.57 MLU and first strata farms.

Technological developments, especially in
mechanization, reduce the need for a workforce in many
areas. Although the workforce's demand decreases, apple
cultivation is a labor-intensive cultivation form, and a
workforce is needed at every stage of production. With the
development of technology, although the substitution of
machinery to the workforce in applications such as
weeding and apply pesticides has increased in recent years,
the need for labor has reached the highest level, especially
in pruning and harvesting applications. At this stage, farms
need foreign labor, and it is not easy to substitute
machinery for labor. During pruning, applying pesticides,
and harvesting, foreign labor demand generally increases.
In apple cultivation, the need for workforce decreases in
other periods, and the farm labor remains idle.

Average farmland per farm was determined 4.20
hectares in Isparta, 10.08 hectares in Karaman, and 6.52

hectares in general. Property land ratio was high in the
farmland in all farm groups. 84.67% of the farmland in
Isparta province and 83.04% in Karaman province was
property land. The average area of apple cultivation was
3.15 hectares in Isparta and 4.57 hectares in Karaman. In
Isparta, as the scale of the farm increased, the ratio of apple
land increased. In the Karaman, the apple land rate was
found to be the highest in the second strata farms.

In the study carried out by Karamiirsel et al. (2004) in
Egirdir, the average farmland of apple farms was found to
be 1.38 hectares. The average apple area in the farms was
found to be 0.80 hectares. The apple orchard ratio in the
total area was 68.40%, and almost all of the orchards
(98.67%) were apple orchards. In the study conducted by
Bayav (2007) in the province of Isparta, it was reported that
the average farmland was 3.05 hectares. When compared
with this study, it is possible to say that the average
farmland increased in Isparta.

In the study conducted in the province of Karaman, it
was determined that the average farmland was 12.31
hectares, and the average apple land was 9.33 hectares
(Karagayir, 2010). The results showed that the average
farmland decreased in the province of Karaman

Evaluating the annual operating results of farms will
enable them to plan production and be an important data
source for future production. In this context, the annual
operating results of the farms were evaluated and analysed.
Annual operating results of the farms were given in table 4.

There was an equity-weighted structure in all groups in
the farms. In Isparta and Karaman provinces, farm groups
with the lowest equity ratio were first strata farms. The farm
group with the highest equity ratio was the third strata farms
in Isparta and the second strata farms in Karaman province.
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Table 4. Annual activity operating of farms

Province/Strata Isparta Karaman Overall
1 2 3 Mean 1 2 3 Mean  Average
Gross Production Value (TL) 77,048 190,590 659,949 245951 87,930 177,702 559,752 276,707 258,067
Gross Production Value (TL ha)| 47,916 54,022 65,601 58,546 16,347 28,611 29,793 27,446 39,593
Plant Production Value (TL) 74579 189,024 658,642 244,175 86,543 177,702 559,752 276,307 256,833
Plant Production Value (%) 96.80 99.18 99.80 99.28 98.42 100.00 100.00 99.86 99.52
Apple Production Value (TL) | 65,842 179,096 632,374 231,525 50,788 145,240 476,018 226,133 229,401
SHP 88.24 94.75 96.01 94.82 58.69 81.73 85.05 81.84 89.32
Animal Production Value (TL)| 2,470 1,565 1,307 1,777 1,387 0.00 0.00 400.00 1,235
Apple Production Value (%) 3.20 0.82 0.20 0.72 1.58 0.00 0.00 0.14 0.48
Gross Income (TL) 79,331 191,980 660,166 247,378 88,302 178,113 561,813 277,646 259,301
Gross Income (TL hat) 49,335 54,416 65,623 58,886 16,416 28,677 29,903 27,539 39,782
Operating Costs (TL) 44,642 104,169 392,879 141,188 53,530 116,858 302,801 159,379 148,354
Variable Costs (TL) 27,693 75,247 282,777 100,487 38,631 81,211 226,556 116,445 106,774
Variable Costs (%) 62.03 72.24 71.98 71.17 72.17 69.50 74.82 73.06 71.97
Fixed Costs (TL) 16,949 28,922 110,102 40,701 14,899 35647 76,245 42,934 41,580
Fixed Costs (%) 37.97 27.76 28.02 28.83 27.83 30.50 25.18 26.94 28.03
Gross Profit (TL) 49,356 115,342 377,172 145,464 49,299 96,490 333,196 160,262 151,294
Gross Profit (TL hat) 30,690 32,690 37,490 34,630 9,170 15540 11,730 15900 23,210
Agricultural Income (TL) 40,906 93,852 270,266 111,707 36,886 63,250 257,457 119,135 114,634
AIC 11,474 25,107 52,649 28,280 8,782 15,241 70,593 29,784 28,877
Net Profit (TL) 5,528 31,986 104,138 37,908  -5887 -14,624 89,918 22,074 31,670
Net Profit (TL hat) 3,440 9,070 10,350 9,020 -1,090 -2,350 4,790 2,190 4,860
Equity Capital (TL) 445210 910,185 3,038,454 1,175,555 463,034 1,332,008 2,897,348 1,593,088 1,340,038
Equity Capital (%) 76.33 81.52 93.12 86.08 56.94 87.77 85.67 82.81 84.52
Foreign Capital (TL) 138,022 206,295 224,533 190,086 350,150 185,550 484,529 330,774 245,509
Foreign Capital (%) 23.67 18.48 6.88 13.92 43.06 12.23 14.33 17.19 15.48
Financial Profitability (%) 7.59 9.38 8.62 8.82 6.99 4.49 8.77 7.25 8.08
Economic Profitability (%) 5.95 7.86 8.19 7.78 4.28 4.04 7.66 6.15 7.00

SHP: Share of Apple Production Value in Plant Production Value (%), AIC: Agricultural Income per Capita (TL)

The farms' gross production value was calculated
separately as plant production value and animal production
value. Almost all of the farms' gross production value
consisted of plant production value. The average plant
production value per farm was 256,833 TL. The average
plant production value was 244,175 TL in Isparta and
276,307 TL in Karaman. The farms did in apple cultivation
on a large part of the farmland. For this reason, the share
of fruit cultivation in the total crop production value was
high. In general, the ratio of the apple production value in
the plant production value was 89.32%. This rate was
94.82% in Isparta and 81.84% in Karaman. As the farm-
scale increased in Isparta and Karaman provinces, apple
production value increased proportionally and in absolute.

Plant production value constituted 99.52% of the gross
production value, and animal production value constituted
0.48%. Gross income value per hectare increased as the
farm's size increased in the Isparta and Karaman provinces.
In other words, as the farmland increased, the gross
production value per unit increased. In Isparta province, the
gross production value per hectare was 47,916 TL for the
first strata, 54,022 TL for the second strata, and 65,601 TL
for the third strata. In the province of Karaman, as the scale
of the farm increased, the gross production value per unit
area increased. In the province of Karaman, gross
production value was 16,347 TL, 28,611 TL, and 29,793
TL per hectare for the first, second, and third strata farms,
respectively.

The average gross income per hectare calculated for the
farms surveyed was found to be 39,782 TL. The gross
income per hectare was calculated as 58,886 TL for Isparta
and 27,539 TL for Karaman. Based on farm groups, gross

income per hectare increased as the farm's scale increased,
as in the gross production value. In Isparta, the gross
income of the first strata farms was calculated as 49,335
TL per hectare, 54,416 TL for the second strata farms, and
65,623 TL for the third strata farms.

Operating costs are considered as all the costs incurred
to obtain gross income for a production period. Operating
costs consist of fixed and variable costs. Operating costs
are an important measure in comparing resource use. The
efficiency of operating costs is of great importance since
the main purpose in all production activities with economic
goals is profit maximization. If it is not possible to get more
yield from the production material, in other words, if the
highest yield level has been reached, then the only way to
maximize profit is to increase the efficiency of the inputs
used.

In the study, the average operating cost per farm was
determined as 148,354 TL. 71.97% of operating costs were
variable costs, 28.03% were fixed costs. Although these
rates were close to each other in Isparta and Karaman
provinces, 72.17% of operating costs in Isparta province
consisted of variable costs and 27.83% of fixed costs. In
the province of Karaman, these rates were 73.06% and
26.94%, respectively.

Low or high agricultural income causes a decrease or
increase in working capital. The average agricultural
income per farm was determined as 114,634 TL. The
average agricultural income was 111707 TL in Isparta,
while it was 119,135 TL in Karaman. Agricultural income
per capita was 28,280 TL in Isparta and 29,784 TL in
Karaman. As the size of the farm increased, agricultural
income per capita increased.
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Gross profit, which is also defined as the income of
fixed resources, can be calculated for one production
activity and the entire farm. According to the farms'
average, the average gross profit per farm was calculated
as 151,294 TL. Gross profit per hectare was on average
34,630 TL in Isparta and 15,900 TL in Karaman. In both
Isparta and Karaman provinces, gross profit per hectare
increased as the farm-scale increased.

The average net profit of farms was 31,670 TL. Net profit
was 37908 TL on average in Isparta province and 22,074 TL
in Karaman province. Whereas the net profit increased as the
farm-scale increased in Isparta province, in Karaman
province, the net profit was negative in the first and second
group farms and positive in the third group farms.

Farms should cover all subsistence costs of themselves
and their family without a reduction in agricultural income
and equity. Otherwise, there is a decrease in the capital
(inan, 2016).

The profitability of the farms' production activities can
be determined in terms of working capital and the country's
economy. While economic profitability explains the
profitability of the farm's total capital and its contribution
to the economy, financial profitability explains equity
capital's profitability (Bayramoglu, 2014).

Financial profitability in the farms was found to be
8.08% on average. Financial profitability explains whether
the equity participating in production receives sufficient
income from production. Whether this value is positive or
negative is important in terms of ensuring the continuity of
farms. Negative financial profitability will cause a
decrease in equity capital in the long run and pose a danger
to farms' sustainability (Bayramoglu, 2014). On a regional
basis, the average financial profitability rate was calculated
for the Isparta province's farms as 8.82% and Karaman
province's farms as 7.25%. According to farm scale, the
highest financial profitability rate in Isparta was obtained
in the second strata farms with 9.38% and the lowest in the
first strata farms with 7.59%. In Karaman province, a ratio
of 6.99% in the first group farms, 4.49% in the second
group farms, and 8.77% in the third group farms stood out.

The average economic profitability of the farms was
calculated as 7.00%. While the average economic
profitability in Isparta province farms was 7.78%, this rate
was 6.15% in Karaman province. Economic profitability
ratios differentiated according to farm size. In Isparta and
Karaman provinces, the highest economic profitability
rates were obtained in the third group farms.

The interpretation of only the given financial
profitability and economic profitability rates is insufficient.
The general opinion is that banks should take a value close
to the nominal interest rate applied to evaluate profitability
rates. When evaluated from this point of view, it can be
said that the calculated profitability rates remained at low
levels, especially in the province of Karaman when
compared with the nominal interest rate of 9.00% (TCZB,
2020). The profitability rates should be close to the
nominal interest rate for the sustainability of the farms.

Conclusion
Turkey is one of the most important countries in the

world apple production. The fact that it appeals to people's
income level and taste and that it can be cultivated in

almost every geography makes apple one step ahead
among other fruits. Although apples are produced in every
region in Turkey, Isparta and Karaman province are
noteworthy in production volume and modern producing
techniques. Isparta and Karaman provinces cover about 1/3
of Turkey's apple production.

One of the factors affecting farm success is the
distribution of capital within itself. The farms' capital
distribution was analyzed, and it was determined that
almost all farms do not have the desired -capital
distribution. According to the farms' average, the average
capital was more than 1.5 million TL, and the farms with
such high active capital could not show the desired
financial performance. The lack of a record-keeping
system, a general problem of Turkey's agricultural farm, is
a big problem in the apple farm too. Because determining
the farm potentials, determining the problems correctly,
and developing the right solutions to these problems is
possible by record-keeping. The results revealed the
necessity of training farmers in capital management and
record keeping. Besides, the obligation to keep records for
farms in agricultural subsidies will contribute to the
formation of record-keeping habits in farms.

In the plant production value, although the apple
production value was higher in Isparta compared to
Karaman, it was more than 50% in both provinces. Gross
profit, agricultural income, and net profit were higher in
Isparta province apple farms than in Karaman. Especially
in the province of Karaman, it was observed that the farms'
sustainability in the first and second strata was difficult.
The sustainability of these farms needs to be supported
with technical knowledge and interest-free or low-interest
loans. Agricultural income was at very low levels,
especially in small-scale farms. Developing policies to
increase agricultural income is one of the most important
issues in farms' sustainability. Financial and economic
profitability rates were also below the nominal interest
rates applied by banks. Necessary measures should be
taken in capital management and to increase production
value. Policies for record-keeping and balanced capital
management should be developed.
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