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Abstract

The purposes of the study purpose were (i) to explore the effects of part-time farming on land use
characteristics, productivity, and efficiency, and (ii) to estimate the social cost of part-time farming in hazelnut
production. The research data were gathered from randomly selected 152 hazelnut farmers in Ordu and
Giresun provinces, Turkey. When estimating the part-time farming social cost in hazelnut production, sacrificed
production cost, yield losses, and price losses were assessed and combined. The stochastic frontier production
function model was used to measure farm-level productive efficiency. The research findings showed that
excessive chemical usage, shorter harvesting time, ignoring soil and leaf analysis results when applying
fertilizers, lack of investments among farmers were the reasons for inappropriate land use for the part-time
farms in the research area. Full-time farmers had a higher technical efficiency score than part-time farmers.
The social cost of part-time farming was £4424 per hectare and £1.47 billion in Black Sea Region. The study
suggested using a legislative process to transfer hazelnut orchards to full-time farmers. Facilitating the transfer
of unproductive part-time hazelnut orchards to full-time operations may decrease the adverse effects of part-
time farming on the sustainability of land use and of externalities. The study also recommended that
prescribing part-time farmers to reach direct government support or benefit farmers' education programs may
also reduce the social cost of part-time farming. Developing education and extension programs for increasing
the qualification of both family and hired labor may positively contribute the sustainable land use in the region.
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Findik Tariminda Kismi Zamanh Ciftgiligin Tarimsal Arazi Kullanimina Etkilerinin ve Sosyal
Maliyetinin Belirlenmesi

Oz

Bu calismada, (i) kismi zamanl giftciligin arazi kullanim o6zellikleri, tiretkenlik ve verimlilik Gzerindeki
etkilerini arastirmak ve (ii) findik Uretiminde kismi zamanh ciftgiligin sosyal maliyetini tahmin etmektir
amaglanmigtir. Arastirma verileri Ordu ve Giresun illerinde tesadiifi segilen 152 findik Ureticisinden
toplanmistir. Findik tariminda yari zamanli giftgiligin sosyal maliyeti tahmin edilirken, katlanilan Gretim maliyeti,
verim kayiplari ve fiyat kayiplari degerlendirilmis ve birlestiriimistir. isletme diizeyinde etkinligi 6lgmek igin
stokastik sinir tGretim fonksiyon modeli kullanilmistir. Arastirma bulgulari, arastirma alanindaki kismi zamanh
ciftciler icin uygun olmayan arazi kullaniminin sebeplerinin asiri kimyasal kullanimi, hasat siresinin daha kisa
olmasi, gilibre kullaniminda toprak ve yaprak analiz sonuglarinin géz ardi edilmesi, giftcilerin yeterli yatiriml
yapmamasi gibi sebepler oldugunu goéstermistir. Tam zamanlh ciftgiler, kismi zamanl ¢iftcilerden daha yliksek
bir teknik etkinlik puanina sahiptir. Karadeniz Bolgesi'nde kismi zamanh ciftciligin sosyal maliyeti hektara 4424
TL, toplami ise 1.47 milyar TL'dir. Etkinligi diisik kismi zamanh ciftgilerin findik bahgelerinin yasal haklari
korunarak tam zamanh ciftcilere gecisini kolaylastirilmasi, kismi zamanh ciftciligin arazi kullaniminin
sirdardlebilirligi tGzerindeki olumsuz etkilerini ve digsalliklari azaltabilir. Calismada ayrica, kismi zamanli
ciftcilerin dogrudan devlet destegine ulasmalarinin veya egitim programlarindan yararlanmalarinin saglanmasi
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kismi zamanh ciftciligin sosyal maliyetini azaltabilecegi 6nerilmektedir. Hem aile isglici hem de Ucretli

isgliciniin niteliklerinin artirlmasina yonelik egitim ve yayim programlarinin gelistirilmesi, bdlgede
surdurilebilir arazi kullanimina olumlu katki saglayabilir.

Anahtar kelimeler: Findik, kismi zamanli giftcilik, etkinlik analizi, sosyal maliyet

Introduction land-use  characteristics. = Some  researchers

With the industrial revolution in the 18th
and 19th centuries, the effect of new inventions on
production has led to changes in employee-
employer relations and working conditions in many
sectors. Thus, the concept of flexible work has
gained importance. Benefiting from state subsidies
and other opportunities should be conditioned on
living in rural areas (van Osch and Schaveling,
2017). In the world's agricultural sector, part-time
farming also began to emerge and develop due to
pushing factors of the rural location, pulling factors
of the urban area, and policies on labor transfer
from agriculture to other sectors. But, unlike other
sectors, part-time farmers have continued to
manage their farms on a part-time basis. In
general, part-time farmers have managed their
land by renting, hiring extra temporary workers,
and using modern production technologies
(Fernandez-Gémez et al.,, 2010; Strijker, 2005;
Yildirim et al., 2022). Part-time farming has been
considered an alternative solution for poverty in
some rural areas in developed countries. However,
many developing countries have delayed
concentrating on the issue of part-time farming
and its effects. Similarly, Turkey has experienced a
part-time farming issue since the middle of the
19th century. Part-time farming has been widely
observed in Turkey's Eastern Black Sea Region due
to geographic limitations, inadequate income, and
dependency on hazelnut production. Hazelnut is
the primary cash crop in this region, which
constitutes 80% of Turkey's hazelnuts areas (TSI,
2018). Since hazelnut production required lesser
working capital and labor comparing other crops,
many part-time farmers have continued the
relationship with their villages and hazelnut
production. Nowadays, full-time and part-time
farmers simultaneously produce hazelnut, a
natural phenomenon in the eastern Black Sea
Region. That is why this region is such a natural
environment to examine the differentiation
between full-time and part-time hazelnut farming
in the aspect of land use characteristics and
economic performance and to estimate the social
cost of part-time hazelnut farming.

Different empirical studies have reported
the changes in land use characteristics and farm
performance sourced by part-time farming. There
have been different effects of part-time farming on
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reported positive effects of part-time farming,
while the rest have examined adverse effects.
(Paudel and Wang 2002) suggested that part-time
farming positively affected land use and increased
total farm value. Similarly, (Taylor, Rozelle, and de
Brauw 2003) claimed that part-time farming
increased production because farms had a healthy
financial structure and investment capability.
Alwang and Siegel (1999) reported that part-time
farming had increased the land use performance
due to an increase in the labor hiring budget. On
the other dimension, some previous studies
reported negative impacts of part-time farming on
total production and land use performance due to
concentration on off-farm work and decreased
labor productivity (Rudel, 2006; Zhang et al., 2008).
(Xin et al. 2009) suggested that part-time farming
reduced production value due to yield and quality
loss. Moreover, part-time farming caused to
increase in unused land and made farmers sacrifice
the total production value thoroughly (Morera and
Gladwin, 2006). According to the results of some
previous studies, part-time farming led to affect
fearfulness for farm development negatively, lose
the potential opportunity, decrease in resource use
efficiency, limit the dissemination of information,
decrease the motivation of farmers and
compromise the food security (Barlett, 1986;
Bishop, 1955; Chen et al.,, 2010; Coutu, 1957;
Swanson and Busch, 1985).

It has been clear predicate on the results of
previous research that including the social cost of
part-time farming when designing policy and
selecting policy instruments related to rural areas
would increase both the efficiency of policies and
the impact of implemented policies. In spite of the
fact that lots of previous research conducted
worldwide explored the link between part-time
farming and land use, ignoring the social cost
calculation, there has still been an information gap
related to sustainable land use and the social cost
of part-time farming. Nowadays, examining the link
between part-time farming and land use
characteristics, together with the special
consideration of calculating the social cost of part-
time farming, has been vital for decision-makers
worldwide. A similar situation is almost the case in
Turkey. There has been no or less study on the
micro and macro levels of effects of part-time
farming and the social cost of part-time farming.
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Especially, there has been no information about
the effects of part-time farming on sustainable
land use. Within the view of fulfilling the
information gap, the study intended to answer
whether part-time farming affects the land use
characteristics and the individual and social costs
of part-time farming in hazelnut production. The
study aimed to test the hypothesis that full-time
farmers use land more efficiently than part-time
farmers, and there is a social cost of part-time
farming issues for society. Therefore, the purports
of the study were (i) to explore the effects of part-
time farming on land wuse characteristics,
productivity, and efficiency, and (ii) to estimate the
social cost of part-time farming in hazelnut
production in the Eastern Black Sea Region of
Turkey.

Material and Methods
Research Area

Hazelnut production area extends 707
thousand hectares of farmland, and it is divided
into three standard regions in Turkey (TURKSTAT,
2018). Artvin, Giresun, Ordu, Rize, and Trabzon
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occur within the 1st Standard Region, which is
accepted as the most crucial region for hazelnut
production. Ordu has the highest hazelnut
production area, 214 thousand hectares, followed
by Giresun with 93 thousand hectares. Since
Giresun and Ordu have been produced 49% of
hazelnut in Turkey, these provinces were selected
as working areas of this study (Figure 1). Like most
of Turkey’s Eastern Black Sea coast, both provinces
have a damp subtropical climate, with warm and
moist summers and cool and humid winters. They
have a high and evenly distributed rainfall during
the year.

Ordu and Giresun are typical provinces, and
their economy mainly based on agricultural
production. Approximately 122 thousand farmers
conducted their agricultural activities on 243
thousand hectares of land in Ordu, while Giresun
was 145 thousand hectares and 79 thousand
farmers, respectively (MAF, 2019a, 2019b).

Hazelnut is the main cash crop in the research
area. Ordu and Giresun are both Turkey's and the
world's largest producers of hazelnuts.
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Figure 1. Map of research areas

Research Data

The farm-level research data were collected
from hazelnut farmers through questionnaires.
Stratified cluster sampling was used to identify the
surveyed farmers. Ordu and Giresun provinces
were selected as the first sampling unit for
representing the region in terms of agricultural
technique. The second sampling unit was formed
with the district of Ordu and Giresun that could
represent the provinces. Farmers selected by
random numbers table were examined in two
separate layers as full-time and part-time and
constitute the third sampling unit. Thus, full-time
and part-time farmers became a different
population, and clusters were heterogeneously
distributed among themselves.
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The research data were obtained from a
Neyman’s stratified sample of 152 hazelnut
farmers in Ordu and Giresun by using structured
questionnaire (Yamane, 2001). The levels of
precision and confidence were 10% and 95%,
respectively, when determining the optimum
sample size.

(Z NuSn) *
n= m (Neyman)

In equation; n, number of selected hazelnut
farms, N, number of hazelnut farms in the research
area, Ny, number of hazelnut farms in each layer,
Sh, standard deviation in each layer, and D, levels
of precision.
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The distribution of the number of farms to
be surveyed according to standard deviation was
determined with the following formula.

Ny Sp
" S NS

In this formula, n optimum sample volume,
ny, number of samples to be found in layer h, Ny,
number of farms in layer h ve §,, Standard
deviation of layer h.

Regarding the validity and reliability of the
research data, focus group interviews were
performed. The face and content validity of the
guestionnaire was provided via opinions collected
from beneficiaries and subject matter expertise.
The test-retest approach was used to assess
reliability. A well-designed questionnaire (open
ended and close ended) was conducted to the
same group at different times when applying the
test-retest method. We used the criteria of
Cronbach alpha of 0.80 or higher to ensure internal
reliability or consistency for a set of questions
(Cramer, 1999). The Turkish average values of the
investigated variables were based on the results of
the previous research and the documents of
related institutions and organizations.

Xn

Identification and Classification of Sample Farms
The conceptual framework was used to
classify part-time and full-time farming in the study
area. Previous studies made classification by
income, farm size, labor force, farmers' residence
status, farming income, and capital elements
(Brosig et al. 2009; A. M. Fuller 1990; M. A. Fuller
1975; Ruth Gasson 1986; Greeley 1942; Kada 1980,
1982; Lien, Kumbhakar, and Hardaker 2010; Lund
and Price 2007; Mittenzwei and Mann 2017;
Paudel and Wang 2002; Pfeiffer, Lopez-Feldman,
and Taylor 2009; SCHMITT 1989; Shucksmith and
Winter 1990; Singh and Williamson 1981).
However,  considering the  socio-economic
characteristics in the study area, we preferred to
use the site-specific classification method. Due to
the unique structure of agriculture, it would be
more accurate to evaluate the working hours
during a production period instead of weekly or
monthly working periods such as the service and
industry sectors. In addition, the need for labor in
fruit production made from perennial plants such
as hazelnuts is in certain periods. For these
reasons, in this study, the phrase "working less
than 2/3 of the normal working time" indicated in
the Labor Law of the Republic of Turkey and the
relevant Cabinet Decision has been taken into
account. The study used the percentage of the
payment for family members in total labor cost in
hazelnut production as a classification criterion.
When classifying the farmers, the labor cost
coefficient was also used to reflect the risk and
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workload of each production activity, such as
fertilizing, harvesting, etc. If the total labor cost
percentage of family work payment were larger
than 67%, the farms would be defined as full-time
farms. Otherwise, farms were classified as part-
time farms. The classification results showed that
53% of the total sample farms were full-time
hazelnut farms, and the rest was part-time
hazelnut farms. The percentages of part-time
farms in Ordu and Giresun were 54% and 46%,
respectively.

Measuring The Farm Level Productive Efficiency

The two-stage approach was used in this
study to estimate the productive efficiency and
inefficiency determinants in hazelnut production.
In the first step of the efficiency analysis, the
technical efficiency coefficients were estimated. In
the second stage, the relationship between the
variables that may have an effect on technical
efficiency and efficiency was estimated with the
highest likelihood function. The farm and farmers’
characteristics used to interpret inefficiency were
involved in the model when estimating the scores
of technical efficiencies. We adopted the definition
of inefficiency suggested by (Farrel 1957), which is
the distance between an actual hazelnut
production value of a farm and the estimated
frontier hazelnut production value that belongs to
the state of production technology. Technical
efficiency scores of sample farms were estimated
using the stochastic frontier production function
model. Since the Cobb-Douglas form was more
appropriate for the research data set than the
translog one, we used the Cobb-Douglas
production function to estimate the efficiency
scores. Coefficients in Cobb-Douglas power
function can be already interpreted as elasticities.
There is also particular interest in testing if the
Cobb-Douglas  function is an adequate
representation of the data, given the specifications
of the translog stochastic frontier for the different
models of the inefficiency effects. The study used
the model suggested by (Battese and Coelli 1992).

Yi=XiB+v
Vi —U; =&

Where Y; is the hazelnut production
function of the farm, X; is a vector of production
factors of a farm, 8 is an unknown coefficient, v; is
the random variable that was supposed to be
freely and similarly distributed with Vi~iii
N(0,0v2) and independent of u; and u; is stands
for the non-negative random variables, presumed
both to correspond to technical inefficiency and be
independently distributed as Ui~iii N(u,cU2).

The variables of labor, nitrogen,
phosphorus, potassium, lime, and chemicals were
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involved in the equation for estimating the
stochastic frontier production function. Labor was
measured in hours per hectare, while the variables
of nitrogen, phosphorus, potassium, and lime were
included in the model in kg per hectare. Chemicals
were the value of cash expenses on pesticides and
other plant protection chemicals per hectare.

The technical efficiency effect (TE) model
was constructed to display the relationship
between sample farms' social, economic, and
technical characteristics and technical efficiency
scores. The maximum likelihood function was used
to estimate technical efficiency effect model
parameters. Maximum-likelihood estimates of the
parameters were acquired by Frontier 4.1.

The general form of the maximum
likelihood function is as follows (Coelli et al. 1998):

1 n
L(u,0) = o7(2m) " 2exp [— ZTZZ(TL- - M)Z]

Where u represents the mean value, o
represents the standard deviation, n is the number
of farms and exp is an exponential function. The

maximum likelihood estimator is as follows:
n

1
0= _Z X
n n
i=1

Where 0 represents the vector of unknown
parameters, which maximize the probability, x; is
the joint probability, a product of explanatory
variables multiplied by marginal probability.

Technical inefficiency was the dependent
variable of the TE model. We included eight
different explanatory variables into the TE model.
The farmer type was included as a dummy
variable, equal to 1 if the farmer was classified as a
part-time and 0 otherwise. The farmer type
variable involved in the TE model was applied to
test the hypothesis that the technical efficiency of
part-time farmers was less than that of full-time
ones. The variables of farm size and slope of
farmland are included in the TE model to discover
the link between technical efficiency and farm size
and slope of farmland. The variable regarding the
number of farmers' training revealed the
relationship between technical efficiency and
information level of farmers related to hazelnut
production. Since the investment, per capita farm
income, and working capital may influence the
technical efficiency, the TE model also covered the
variables of farm investment, farm income, and
working capital. However, the variables regarding
the age of farmer, experience, schooling, family
size, off-farm job, village, record keeping,
profitability, and liquidity were also included in the
TE model in the beginning, all of them were
removed from the model due to problems arise
during the parameter’s estimation process.
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Calculating The Social Cost of Part-Time Farming
in Hazelnut Production

Social cost is the total cost to society. The
part-time farming type exerts the cost to society
that is not generally included in the cost of
hazelnut production. By calculating the social cost,
this loss suffered by the society with part-time
farming has been determined.

When estimating the social cost of part-
time farming in hazelnut production, sacrificed
reduction in production cost, yield loss, and price
loss were assessed and combined. The study used
both the regional data such as the number of full-
time and part-time farmers and hazelnut orchard
size and variables measured in the study such as
technical efficiency scores, hazelnut yield, hazelnut
price, the production cost of hazelnut, and the
percentage of part-time farming. Sacrificed
reduction in production cost was calculated based
on the input reduction quantities obtained from
the efficiency analysis results. Following the
calculation of the production cost difference
between technically efficient farms and inefficient
farms for full-time and part-time farms, the
difference in production cost reduction between
full-time and part-time farms was attributed to the
sacrificed reduction in production cost. When
calculating the income loss sourced by yield
reduction in part-time farming, the yield difference
between part-time and full-time farms is multiplied
by the weighted average value of hazelnut price.
The hazelnut price difference between part-time
and full-time farms was attributed to the price loss
of part-time farms. Farm-level loss of part-time
farming equaled to sum of the sacrificed reduction
in production costs and the income loss sourced
from yield loss and price loss. The loss of part-time
farming per hectare was calculated by dividing the
farm level loss and farmland.

In order to calculate the social cost of part-
time farming for the research area, part-time
farming loss per hectare was multiplied by the
total hazelnut area cultivated by part-time farmers
in Ordu and Giresun. Then, social cost per capita
and per farm were calculated by using the ratio
among the total social cost of part-time farming,
the number of farms, and family size. The family
size was four persons based on the research
results. The social cost of part-time farming was
extended to the black sea region based on the
percentage of part farming, which was 47%, and
the social cost of part-time farming per hectare
and farmland cultivated by part-time farms in the
Black Sea Region, which was 287876 hectares.
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Results
Land Use Characteristics of Farms

Some farmers’ characteristics (age,
agricultural  experience, schooling, off-farm

working, etc.) and land use characteristics of farms
(farmland, vyield, labor, farm income, etc.)
associated with full-time and part-time farming
were presented in Table 1. The mean age of
farmers for full-time and part-time farmers was 54
years and 56 vyears, respectively, while that of
agricultural experience of full-time and part-time
farmers was 30 years and 32 years, respectively
(p>0.05). Those values were close to Turkish
average values. While schooling of part-time
farmers was higher than that of full-time farmers
(p<0.10), full-time farmers participated in more
agricultural training than part-time farmers
(p<0.01). Although the schooling of part-time
farmers was higher than that of an average Turkish
value, the reverse was the case for full-time
farmers. On the other hand, family size, family
labor potential, family labor working at the farm,
residents of village ratio, and internal investment
ratio of full-time farmers were larger than part-
time ones (p<0.10). The family sizes of full-time
and part-time farmers were nearly the same as the
average value of Turkey. Turkey's percentage of
village residents was lower than that of the value
of the research area. Part-time farmers worked
much more off-farm work (p<0.10) and earned
much more non-agricultural income (p<0.05) than
full-time farmers. The income of full-time farmers
was mainly based on agriculture (p<0.10). The
agricultural income of full-time farmers was higher
than the average Turkish value. The credit use ratio
of full-time and part-time farmers was 10% and
14%, respectively. There was no statistically
significant difference between farming type age
and agricultural experience (p>0.05). Part-time
farmers also had more inherited farmland than
full-time ones (p<0,05). Migrant farmers' rate was
higher in part-time farmers (p<0.10). The rates of
keeping farm records among farmers and
innovativeness scores were higher in full-time
farmers compared to part-time ones (p<0.10)
(Table 1).

Concerning the land use characteristics of
farms, the average altitudes of the full-time and
part-time farms’ hazelnut orchards from the sea
level were 360 and 366 meters, respectively. The
average orchard slope of full-time and part-time
farms was 36% and 33%, respectively. There was
no statistically significant difference between the
two farming types regarding altitude from the sea
level and the slope of hazelnut orchards (p>0.05).
The sizes of farmland and hazelnut farmland of
part-time farmers were larger than that of full-time
farmers (p<0.05). In the research area, the farm
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size of full-time and part-time farms was smaller
than that of Turkey’s average value, which is 5.9
hectares. The number of parcels for full-time and
part-time farms were 4.9 ha and 5.1 ha,
respectively. There was no statistically significant
difference between farming types in parcel
number (p>0.05). Those values were more
considerable than the Turkish average parcels
number, which is 3.4 hectares. Regarding hazelnut
production, full-time farmers produced more
hazelnuts per hectare compared to part-time
farmers (p<0.10). Those values were higher than
the average Turkish hazelnut yield per hectare, 827
kg. Total working hours per hectare in full-time
farms were higher than part-time farms (p<0.05).
The same amounts of pure nitrogen, pure
potassium, and lime were spread to hazelnut
orchards by full-time and part-time farms, and the
difference between farming types was not
statistically significant (p>0.05). Full-time farms
used more pure phosphorus and fewer chemicals
in hazelnut orchards than part-time farms (p<0.05).
Full-time and part-time farms had the same
amount of working capital per hectare and
invested a similar quantity of money on their farms
for hazelnut farming. Similarly, full-time and part-
time farmers had the same level of agricultural
information, and they applied the same cultural
practice such as fertilization, spraying, pruning, and
caring in hazelnut farming in terms of
implementation number (p>0.05), except for
harvesting day (p<0.01). However, the applied
fertilizer and chemicals implemented in the
hazelnut orchards differed. The harvesting time of
full-time farms was longer than that of part-time
farms (p<0.01). The percentage of full-time and
part-time farms that decision based on the soil
testing was 34% and 36%, respectively. There was
no statistically significant difference between part-
time and full-time farmers following the soil test
results (p>0.05). Following the leaf analysis results
for deciding the amount of fertilizer in full-time
farms was more than part-time ones (p<0.01). Full-
time farms also had more potential and active
family labor than part-time farms (p<0.10). Full-
time farms earned much more per capita farm
income than part-time farms (p<0.01) regarding
monetary land characteristics. Labor cost excluding
family labor payment of part-time farms was more
than that of full-time ones. Total labor cost was
nearly equal in both full-time and part-time farms,
which was £6200 and £5000 per hectare. It was
clear that full-time farmers produced more
hazelnut with lower cost (p<0.05) and received a
higher kernel yield compared to part-time ones
(p<0.10). The hazelnut price of full-time farms was
higher compared to part-time farmers (p<0.05)
(Table 1).
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Table 1. Some characteristics of sample farms and farmers

Characteristics Full-time Part-time Turkish average!
Sample farms (%) 53.0 47.0

Number of farms 80.0 72.0

Farmers’ characteristics

Age (year) 54.0 56.2 53.0
Agricultural experience (year) 30.8 31.8 34.0
Schooling (year)* 6.9 9.1 8.5
Family size (person)* 4.0 3.0 3.4
Percentage of village residents (%)* 68.8 26.4 8.0
The percentage of farms having off-farm work (%) * 72.5 87.5 42.3
Agricultural income(%/ha) * 13527.4 2318.4 3044.0
Non-agricultural income (£/year)** 21795 41586 29800.0
Farm income per capita (&) *** 32534 2002.1 61800.0
Farm investment (£/ha) * 6776.1 10374.3 -
Working capital (£/ha) 10284.8 12166.4 45600.0
Participation number of training (per person)*** 1.1 0.2 3.2
The percentage of farms having farm investment (%)* 61.3 54.2 -

The percentage of farms keeping farm record (%) * 16.7 13.8 34.5
The percentage of farms using credit (%) 10.0 13.9 51.3
The percentage of farms having inherited farmland (%)* 82.5 90.5 -
Innovativeness (%) * 48.0 26.5 -
Agricultural information level (%) 71.0 67.3 -

The percentage of farms having migrants (%) 325 59.7 -
Family labor at the farm (potential)* 3.0 2.3 -
Family members working at the farm (%)* 86.8 59.8 -

Land use characteristics

Meters above sea level (m) 359.7 365.6 -

The slope of orchards (%) 35.5 32,5

Farm size (ha)** 1.3 1.7 5.9
Hazelnut land (ha)** 1.3 1.7 1.4
Number of the parcel (mean) 4.9 5.1 34
The yield of hazelnut (kg/ha) * 11294 866.1 827.0
Kernel yield (%) * 53.8 52.7 50.0
Price of hazelnut(£/kg) ** 11.8 11.3 11.0
Labor (hour/ha)** 777.8 642.2 -
Hiring labor cost (£/ha) *** 1696.0 3820.9 -

Total labor cost (£/ha) 6258.6 5063.9 -

Cost of hazelnut (&/kg) ** 10.7 12.3 9.5

N (kg/ha) 151.0 135.3 -

P (kg/ha) ** 433 26.3 -

K (kg/ha) 17.4 18.2 -

Lime (kg/ha) 125.3 123.5 -
Chemical (&/ha) ** 82.3 132.5 -
Number of fertilization (in a year) 14 1.6 -
Number of spraying (in a year) 0.5 0.5 -
Number of pruning (in a year) 1.0 1.0 -
Number of caring (in a year) 1.3 1.2 -

Soil analysis (%) 33.8 36.1 -

Leaf analysis (%)*** 10.0 1.4 -
Harvest time (day/year) *** 12.8 8.7 -

Turkish farm average value was based on the result of (BOZ et al., 2016; Canan and Ceyhan, 2021; MNE, 2017;
TSI, 2018, 2016; Yildirnm et al., 2020, 2017, 2016; Ceyhan et al., 2021)

*p<0,10, **p<0,05 and ***p<0,01 reflects that the difference between full-time and part-time farms is
statistically significant.

S1=£6.4; €1=£7.1
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Table 2. Distribution of efficiency score range by farmers’ type

Efficiency score range Full-time (%)

Part-time (%)

Overall (%)

0.240-0.499 - 33
0.500-0.799 25.0 43.1 33.5
0.800-1.000 75.0 50.0 63.2

Productive Efficiency of Full-Time and Part-Time
Farms and Efficiency Determinants

The maximum-likelihood estimations of the
TE model parameters are presented in Table 3.
Based on the variance parameters, it was clear that
technical inefficiency effects existed and affected
the hazelnut production. Stochastic production
frontier parameters had expected signs in the TE
model, except for the chemical variable. The
variables of labor, nitrogen, phosphorus,
potassium, and lime positively affected hazelnut

yield, while that of chemicals was negative. The
estimated elasticities for labor, nitrogen,
phosphorus, potassium, chemical, and lime were
0.33, 0.80, 1.48, 2.56, -0.25, and 0.15, respectively
(p<0.10), which displayed that returns to scale
were increasing in the research area. Nitrogen,
phosphorus, and potassium use were the greatest
elasticity, concluding that fertilizer application had
a major effect on hazelnut production (Table 2).

Table 3. Maximum likelihood estimates of the Cobb-Douglass stochastic frontier model (Dependent variable:

hazelnut production)

Variables Parameters Standard error t-value
Production function

Constant 77.382 1.782 43.430*
Ln (Labor) (hour/ha) 0.326 0.070 4.690*

Ln (Nitrogen) (kg/ha) 0.803 0.347 2.313%*
Ln (Phosphorus) (kg/ha) 1.480 0.418 3.544%*

Ln (Potassium) (kg/ha) 2.556 0.887 2.880%*

Ln (Lime) (kg/ha) 0.154 0.156 0.988

Ln (Chemical) (£/ha) -0.249 0.178 -1.397%***
Sum of elasticities of inputs 5.072

Inefficiency effect model

Constant -2.445 1.892 -1.293***
Farm type -2.537 1.910 -1.328***
Farm size (ha) 0.542 0.363 1.494***
The slope of orchards (%) 0.387 0.205 1.890**
Farm investment (£/ha) -0.003 0.001 -3.639*
Farm income per capita (%) -0.007 0.001 -4.784*
I(D:L::Ti]cti)zar;cion number of training 2,948 5 994 1.991%%x
Working capital (&/ha) -0.001 0.001 -1.302%**
Information level -5.802 3.998 ~1.451%%*
Variance parameters

o? 1356.196 1.012 1340.412*
Y 0.103 0.101 1.290%***
Log-likelihood 739.33

LR 44.09*

* *¥* and ***significance at the 10%, 5% and 1% level, respectively.
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Efficiency analysis presented that technical
efficiency scores of farms varied from 0.24 to 1.00,
and 0.82, on average. This indicated that there was
an outstanding technical inefficiency in hazelnut
production. Of the total farms, 97% had technical
efficiency scores of 0.50, while the percentage with
technical efficiency scores higher than 0.80 was
63%. When focusing on the difference between
farming types, it was clear that the rate of farms
having technical efficiency scores higher than 0.50
and 0.80 in full-time farms were 94% and 54%,
respectively. These figures for part-time farms
were 43% and 50%, respectively. The technical
efficiency score of full-time farms (0.86) was higher
comparing part-time ones (0.76). Full-time farms
could decrease their inputs by 14% without
reducing their hazelnut production by enhancing
input usage, while part-time farms could be 22%
(Table 2).

All the explanatory variables in the TE
model were statistically significant, and their signs

were suitable with expectations. Farm size
(p<0.10), the slope of the hazelnut orchards
(p<0.05), and investment (p<0.10) negatively
affected the technical efficiency. Since part-time
farming was an issue in the research area,
increasing farmland and slope caused to decrease
in technical efficiency. However, the effects of the
farmers' type, farm income per capita, training,
working capital, and information level on hazelnut
production were positive (p<0.10). Positive sign of
farmer' type implied that switching to part-time
decreased technical efficiency. In the research
area, the deficit of working capital because of
small-scale farming and low returns on outputs,

insufficient farm investment and technical
information, and low participation in farmer
education programs were widespread. This

positively affected the farmers’ technical efficiency
scores (Table 3).

Table 4. The social cost of part-time hazelnut farming in the Black Sea Region

Variables Giresun Ordu

Number of the full-time farm 423911 560222

Farm size of full-time farm (ha) 632353 104462%

Number of the part-time farm 36110° 65765°

Farm size of part-time farm (ha) 538677 1226308
Full-time Part-time

Hazelnut yield (kg/ha)* 1129.40° 866.10%°

Hazelnut price (£/kg) 11.81% 11.30%2

Variable cost (£/ha) 3711.008%  6326.61*

Technical inefficiency score* 0.14% 0.22%¢

Part-time farm size of black sea region (ha) (a=706667*%47) 287875.99

Yield loss (kg/ha) (b=9-10) 263.30

Price loss (&/kg) (c=12-11) 0.51

Sacrificed reduction in production cost (¥/ha) (d=(14*16)-(13*15) 872.31

Income loss sourced by yield loss (£/ha) (e=b*11) 3109.57

Income loss sourced by price loss (£/ha) (f=10*c) 441.71

Social cost (£/ha) (A=d+e+f) 4423.59

Social cost for whole research area (million TL/year) (B=A*(7+8)) 780.75

Social cost per farm (/year) (C=B/(1+2+5+6) 3898.14

Social cost per capita (£/year) (C/average family size) 974.54

Social cost for the part-time farm (&/year) (B/(5+6)) 7663.81

Social cost for black sea region (billion TL/year) (a*A) 1.27

* The difference between full-time and part-time farms was statistically significant at the 10% levels, respectively.

The Social Cost of Part-Time Farming

The results of the analysis of farm-level data
showed that the hazelnut yield of the full-time
farms (1129 kg/ha) was higher than that of part-
time ones (866 kg/ha). Full-time farms produced
263 kg more hazelnut per hectare (p<0.01). Part-
time farms sacrificed farm income by £3110 per
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hectare sourced by yield difference. In addition,
the hazelnut price of full-time farms was higher by
£0.51 than part-time farms, resulting in £442
sacrifice per hectare due to price difference.
Regarding the reduction in production cost, part-
time hazelnut farms sacrificed by £872 per hectare
(Table 4).
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When combining the income loss sourced
by price and yield loss and reduction in production
cost, it was found that the social cost of part-time
farming was %4424 per hectare, and the annual
social cost was £781 million for the whole research
area. The social cost was £3898 per farm when
whole farms in the research area included the
analysis notwithstanding the classification of part-
time and full-time, while that of solely part-time
farms was £7664. Social cost per capita was £975
in the research area. When the calculation was
extended to the regional level, the total social cost
for Black Sea Region was £1.47 billion (Table 4).
Regional loss sourced from part-time farming
equaled 0.04% of the gross domestic product of
Turkey, 0.7% of Turkey's agricultural gross
domestic product, and 1.9% of Turkey's agricultural
product export value.

Discussion

Due to many reasons, decision-makers are
dealing with part-time farming, and they try to
produce solutions to the structural problems
sourced from part-time farming in agriculture.
Since part-time farming is such kind of strategy for

accumulating  capital, decreasing risk, and
increasing family welfare, it is necessary to
comprehend the link between land use
characteristics and part-time farming.

(Gebremedhin 1991) suggested that the changing
texture of agriculture has led some researchers to
decide that farmers must "get large, get out of
farming, or get off-farm work to survive." The
study, therefore, empirically examined the
hypothesis that full-time farming used the
farmland more effectively than part-time farming.

Up to now, different previous studies have
reported that insufficient resources, low level of
farm revenue, and land use behavior of farmers
were the fundamental reason for inappropriate
land use (Barbier 2000; Caraveli 2000; Comission of
the European Communities 1985; Lorent et al.
2008; Salvati and Zitti 2009). These inferences
were corroborated with the research findings.
Excessive chemical usage, shorter harvesting time,
ignoring soil and leaf analysis results when
applying the fertilizer, presence of a smaller
number of farms having investment were the
reasons for inappropriate land use for the part-
time farms in the research area.

In developed countries, the positive effects
of part-time farming were that part-time farming
diversified the revenue, reduced the income
difference, increased the living standard, and
decreased the expenditure of welfare policy
(Cavazzani 1977, Massey et al. 1993; Taylor
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1999)(Jokisch 2002; Li and Tonts 2014). In addition,
the positive contribution to sustainable agricultural
production and industrial development via
transferring people and causing demand increase
for hiring labor was the other positive effects of
part-time farming (Bishop 1955; R. D. Bollman
1982; R. Gasson 1988; Loumou et al. 2000).
Although increasing farm revenue via benefiting
from outside the farm has been wide, the
agriculture sector has still dominated the economy
in many developing countries due to food security
problems (Agoramoorthy, 2008; Xin et al., 2009).
When focusing on the Turkish case, the human
source and capital movement from agriculture to
industry and service sector have been reasonably
accelerated by industrialization in the last two
decades. That is why part-time farming and its
social cost became a debate question for
policymakers. This study indicated that the social
cost of part-time farming was considerably high in
hazelnut production, equaling 0.7% of Turkey's
agricultural gross domestic product and 1.9% of
Turkey's agricultural product export value. In
general, policymakers ignored the disadvantage of
part-time farming when designing the policy and
transferred much more money to part-time
farmers, resulting in an unexpected or low impact
of policy (Khan, 1975; Latruffe and Mann, 2015).
Some pioneer studies have recommended support
programs considering the social cost of part-time
(Wallace, 1962; Yrjola et al., 2002).

Based on the research results, it was clear
that there was no difference between full-time and
part-time farmers in terms of age, experience, and
labor cost. This finding was not confirmed with the
results of (Giourga and Loumou 2006; Haiguang,
Xiubin, and Jiping 2013; Upton, Bishop, and Pearce
1982). They suggested a statistically significant
difference between full-time and part-time farmers
regarding labor characteristics and the operator's
age. In the research area, slope and altitude of
hazelnut orchards, number of the parcel,
agricultural information level, amount of capital,
and number of cultural practices such as fertilizing,
spraying, pruning were resembling in full-time and
part-time farms. These findings confirmed the
results of (Brosig et al. 2009; Giourga and Loumou
2006; Haiguang, Xiubin, and lJiping 2013). The
study's research findings related to the farm size,

working time, investment, labor productivity,
output productivity, and production cost
confirmed the results of previous research.

(Giourga and Loumou 2006; Haiguang, Xiubin, and
Jiping 2013) stated that the size of farmland of
part-time farmers was larger than that of full-time
ones while working time at the farm of full-time
farmers was more compared to part-time farmers.
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They also stated that part-time farmers invested
much more capital, higher production costs, and
lower labor and output productivity than full-time
farmers. The results reported by (Brosig et al.
2009; Giourga and Loumou 2006)) were closely
parallel with research findings. (Brosig et al. 2009;
Giourga and Loumou 2006) ) determined that part-
time farmers were more educated, had much more
farmland, gained more revenue per capita, and
had a higher migrant ratio. However, (Upton,
Bishop, and Pearce 1982) suggested that the
farmland of part-time farms was smaller than that
of full-time ones.

Similarly, (Haiguang et al., 2013; Ma et al.,
2017) emphasized that low productivity,
conducting caring activities based on hiring labor,
and leaning towards renting their farmland to
other farmers were the main characteristics of
part-time farmers. In developed countries where
the labor is relatively in excess, part-time farming
positively affects land use. (Alwang and Siegel
1999) put up the argument ignoring the
qualification of labor that land-use efficiency in
part-time farms was higher due to increasing
demand for hiring labor positively affected the
land-use efficiency. Moreover, (VanWey, Guedes,
and D’Antona 2012) suggested that the negative
effects of part-time farming could be ignored due
to their contribution to employment. Conversely,
ignoring the qualification of labor and disinterest
of qualified people caused decreased land-use
efficiency, resulting in agricultural production loss
and increased the cost of society (Beyene 2008;
Brosig et al. 2009; Coelli 2005; Gray 2009; Rudel
2006; Zhang et al. 2008). This judgment confirmed
the research findings related to land use efficiency
and the social cost of part-time farming.

Although the percentage of the farm having
farm investment was higher in full-time farms, the
amount of investment per hectare was higher in
part-time farms in the research area. Although
economically strong part-time farmers invested
much more money, the few part-time farmers
having investments eliminated the positive effect.
The previous studies (Black 1993; Haiguang, Xiubin,
and Jiping 2013; Jokisch 2002; Li and Tonts 2014;
McCarthy et al. 2009; Preston, Macklin, and
Warburton 1997) reported similar results. They
suggested that part-time farmers were
economically strong, but their land-use efficiency
and productivity were lower than full-time ones
due to lacking qualified labor. Contrary to research
findings, some researchers stated that part-time
farmers were willing to invest money in agriculture
due to the presence of off-farm income (de Haas,
2006; Ishemo et al.,, 2006; Moran-Taylor and
Taylor, 2010; Taylor et al., 2003).
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Since implementing the decision into the
practice at an appropriate time and place was vital
for maximizing production, efficiency determinants
were examined in the study. Based on the
stochastic frontier model results, the production
efficiency scores of full-time farms were higher
than part-time ones, and the main reason for
production loss in part-time farming was
inappropriate land use. The results of (Amodu,
Owolabi, and Adeola 2011; Bagi 1984; Brummer
2001; Ma et al. 2017; Mishra and Goodwin 1997;
Singh and Williamson 1981) were corroborated
with these research findings. They reported that
part-time farming negatively affected production
efficiency. However, (Chavas, Petrie, and Roth
2005) suggested no difference between full-time
and part-time farms in terms of technical efficiency
scores, while allocative efficiency scores of part-
time farms were larger than that of full-time farms.
On the other hand, (Lien, Kumbhakar, and
Hardaker 2010) stated no positive or negative
effects of part-time farming on-farm efficiency.

Farm size and farmland characteristics were
the main drivers in shaping the technical efficiency
of farms. The variables of farm size and slope of
hazelnut orchards negatively affected the technical
efficiency. When the farm size and slope increased,
technical efficiency decreased in the research area.
The results of previous studies conducted by
(Amodu, Owolabi, and Adeola 2011) confirmed
these research findings. However, (Bagi 1984)
reported that the farm size positively affected the
technical efficiency scores, while slope negatively
affected the technical efficiency. The results of the
inefficiency effects model showed that the
variables of farm investment, farm income, the
number of pieces of training, working capital, and
information level positively affected the technical
efficiency. Similar to the research findings, (Singh
and Williamson 1981) and (Pfeiffer, Ldpez-
Feldman, and Taylor 2009) suggested that capital
and farm income positively affected farm
efficiency.

Conclusion and Policy Implication

The study examined the effects of part-time
farming on land use characteristics and explored
both individual and social costs of part-time
farming in hazelnut production. The study also
revealed the differences between the production
efficiency level of part-time and full-time farms.
Based on the evidence from the research results, it
was clear that those full-time farmers are
technically efficient and produce much more
hazelnut than part-time ones due to sustainable
farmland use, having more working capital and
intensive investment, and high participation in
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farmers' education programs. In the research area,
the steadfastness of full-time farmers to
agricultural activities was stronger due to having
relatively higher farm revenue than part-time
farms. Encouraging part-time farmers to improve
their inappropriate land use behavior may increase
the technical efficiency in hazelnut production.

On the other hand, part-time farms
allocated minimal time to hazelnut orchards for
agricultural activities such as caring, pruning, etc.,
resulting in low productivity and technical
efficiency. Especially, lacking well-qualified hiring
labor was the main barrier for increasing hazelnut
production and technical efficiency for part-time
farmers and providing sustainable land use. Since
unskilled labor in agriculture is the research area,
part-time farms have a lower chance of finding
qualified hiring labor. Designing the certification
scheme to guarantee the qualification of hiring
workers and generalizing the certificate education
program for workers may help reduce the low level
of productivity sourced by unqualified workers.
Through the certification scheme, certified workers
may match up the part-time farms with a good
salary via a specialized service lease firm.
Certification scheme may ensure that the workers
joined the social security umbrella and their
technical capacity up to date with the help of a
specialized service lease firm. Giving government
support to farms to employ certified workers may
contribute to adopting a certification scheme.
Developing an education and extension program
for increasing family and hired labor qualification
may positively contribute to sustainable land use.
To increase the participation of farmers and
workers in the education and extension programs,
technology-based programs such as e-learning
programs, etc., should be organized. The content
of the education material should be attractive for
farmers. Focusing on the optimum input use and
monitoring the economic variables, especially
input and output market variables in education
and extension programs, may increase technical
efficiency and sustainable land use in the research
area.

The study also inferred that part-time
farming created serious social costs in the research
area. The social cost of part-time farming equaled
0,7% of the total agricultural export of Turkey and
0,04% of the GDP of Turkey. The study
recommends using both regulatory and market-
intensive approaches simultaneously. The study
suggested using a legislative process to transfer
hazelnut orchards to full-time farmers. Enhancing
the transferring of unproductive hazelnut orchards
from part-time farmers to full-time farmers may
decrease the adverse effects of part-time farming
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on the sustainability of land use and externalities.
The study also recommends creating a legislative
system providing the opportunity for part-time
farmers to rent their orchards to full-time farmers
with a special and attractive contract. Government
practices to supervise and control the part-time
hazelnut farmers for reducing the social cost of
part-time farming should be beneficial in the
research area. Putting into practice some
administrative approaches such as prescribing the
part-time farmers to reach direct government
support or benefit farmers' education programs
may also reduce the social cost of part-time
farming. Tie the receipt of production support of
the government or other benefits such as farmers'
education programs etc., should comply with the
living production area. Adjusting government
support oriented to farmers having small hazelnut
orchards according to the social cost of part-time
farming may positively reduce social costs in the
research area.

Since socially efficient output rate is
reached when individual and external costs are
considered in production decisions, the social cost
of part-time farming and effects of part-time
farming on land use should be considered by
policymakers when designing the policy-related
hazelnut production. Involving communities during
the designing policy related to hazelnut production
and implementing it may increase the impact and
efficiency of the policy. Decision-makers should
look for ways to make hazelnut farms consider
external costs during the production process.

Acknowledge: This study is part of a PhD thesis
and project which was supported by TUBITAK
(Project No: 116K758).

Conflict: The Author(s) declare(s) that there is no
conflict of interest.

Author Contribution Statement: Study conception
and design: CY, iB.; data collection: CY.; analysis
and interpretation of results: CY. IB.; draft
manuscript preparation: CY., iB.; All authors
reviewed the results and approved the final
version of the manuscript.

References

Agoramoorthy, G., 2008. Can India meet the
increasing food demand by 2020? Futures.
https://doi.org/10.1016/j.futures.2007.10.0
08

Alwang, J., Siegel, P.B., 1999. Labor shortages on
small landholdings in Malawi: Implications
for policy reforms. World Development.



Tirk Tarim ve Doga Bilimleri Dergisi 9(2): 350-365, 2022

https://doi.org/10.1016/50305-
750X(99)00065-0

Amodu, M., Owolabi, J., Adeola, S., 2011. Resource
Use Efficiency in Part-time Food Crop

Production: The  Stochastic  Frontier
Approach. Nigerian Journal of Basic and
Applied Sciences 19, 102-110.

https://doi.org/10.4314/njbas.v19i1.69353

Bagi, F.S., 1984. Stochastic frontier production
function and farm-level technical efficiency
of full-time and part-time farms in west
Tennessee. North central journal of
agricultural economics 48-55.

Barbier, E.B., 2000. Links between economic
liberalization and rural resource
degradation in the developing regions.
Agricultural Economics.

https://doi.org/10.1016/50169-
5150(00)00091-8

Barlett, P.F., 1986. Part-time farming: saving the
farm or saving the life-style? Rural
Sociology.

Battese, G.E., Coelli, T.J., 1992. Frontier production
functions, technical efficiency and panel
data: With application to paddy farmers in
India. Journal of Productivity Analysis.
https://doi.org/10.1007/BF00158774

Beyene, A.D., 2008. Determinants of off-farm
participation decision of farm households in
Ethiopia. Agrekon.
https://doi.org/10.1080/03031853.2008.95
23794

Bishop, C.E., 1955. Part-Time Farming and the Low-
Income Farm Problem. Journal of Farm
Economics.
https://doi.org/10.2307/1234052

Black, R., 1993. Migration, return and agricultural
development in the Serra do Alvao,
northern Portugal. Economic Development
& Cultural Change.
https://doi.org/10.1086/452032

Bollman, R.D., 1982. Part-time farming in Canada:
Issues  and non-issues.  GeoJournal.
https://doi.org/10.1007/BF00240532

Bollman, R.D., Smith, P., 1988. Integration of
Canadian Farm and Off-farm Markets and
the Off-farm Work of Women, Men and
Children. Social and Economic Studies
Division, Statistics Canada.

BOZ, i., YILDIRIM, C., TURKTEN, H., 2016. Adoption
and Diffusion of Grass Silage in Trabzon
Province of Turkey. Advances in Ecological
and Environmental Research 1, 1-13.

Brosig, S., Glauben, T., Herzfeld, T., Wang, X., 2009.
Persistence of full- and part-time farming in
Southern China. China Economic Review 20,
360-371.

362

https://doi.org/10.1016/j.chieco.2008.10.00
5

Brummer, B., 2001. Estimating confidence intervals
for technical efficiency: the case of private
farms in slovenia. European Review of
Agriculture Economics.
https://doi.org/10.1093/erae/28.3.285

Canan, S., Ceyhan, V. 2021. Exploring the Farm
Level Opportunity Cost for Protecting
Environment: Evidence from Turkey. Journal
of Agricultural Science and Technology,
23(2), 253-263.

Caraveli, H., 2000. A comparative analysis on
intensification and  extensification in
mediterranean agriculture: Dilemmas for
LFAs policy. Journal of Rural Studies.
https://doi.org/10.1016/50743-
0167(99)00050-9

Cavazzani, A., 1977. Part-time farming and the
Common Agricultural Policy. The Place of
Part-time Farming in Rural and Regional
Development 73-81.

Ceyhan, V., Tirkten, H., Yidirm, C., Canan, S.
20221 Samsun ili tarim isletmelerinin
sigortalanabilir risklerinin belirlenmesi ve

tarim sigortasi yaptirma durumu. Ege
Universitesi Ziraat Fakiiltesi Dergisi, 58(4),
567-578.

Chavas, J.P., Petrie, R., Roth, M., 2005. Farm
household production efficiency: Evidence
from the Gambia. American Journal of
Agricultural Economics.
https://doi.org/10.1111/j.0002-
9092.2005.00709.x

Chen, Y., Liu, Y., Xu, K., 2010. Characteristics and
mechanism of agricultural transformation in
typical rural areas of Eastern China: A case
study of Yucheng City, Shandong Province.
Chinese Geographical Science 20, 545-553.
https://doi.org/10.1007/s11769-010-0430-4

Coelli, T., 2005. A Guide to DEAP Version 2 . 1: A
Data Envelopment Analysis ( Computer )
Program by. An Introduction to Efficiency
and Productivity Analysis.

Coelli, T., Rao, D.S.P., Battese, G.E., Coelli, T., Rao,

D.S.P., Battese, G.E.,, 1998. Efficiency
Measurement Using Stochastic Frontiers, in:
An Introduction to Efficiency and
Productivity Analysis.

https://doi.org/10.1007/978-1-4615-5493-
6_8

Comission of the European Communities, 1985.
Perspectives for the common agricultural
policy, the Green Paper of the Comission.
Brussels.

Coutu, A.J., 1957. Planning of Total Resource Use
on Low-Income and Part-Time Farms.



Tirk Tarim ve Doga Bilimleri Dergisi 9(2): 350-365, 2022

Journal of Farm Economics.
https://doi.org/10.2307/1234699

Cramer, K.M., 1999. Psychological antecedents to
help-seeking behavior: A reanalysis using
path modeling structures. Journal of
Counseling Psychology.
https://doi.org/10.1037/0022-
0167.46.3.381

de Haas, H., 2006. Migration, remittances and
regional development in Southern Morocco.
Geoforum.
https://doi.org/10.1016/j.geoforum.2005.1
1.007

Farrel, M.J., 1957. The Measurement of Productive
Efficiency : Techniques and Applications:
Techniques and Applications. Journal of the
Royal Statistical Society. Series A (General).

Fernandez-Gémez, M.J., Romero, E., Nogales, R,
2010. Feasibility of vermicomposting for
vegetable greenhouse waste recycling.
Bioresource Technology 101, 9654-9660.
https://doi.org/10.1016/j.biortech.2010.07.
109

Fuller, A.M., 1990. From part-time farming to
pluriactivity: a decade of change in Rural
Europe. Journal of Rural Studies.
https://doi.org/10.1016/0743-
0167(90)90049-E

Fuller, M.A., 1975. The problems of part-time
farming conceptualised. Guelph Report 1I,
in: Part-Time Farming: Problem or Resource
in Rural Development, Proceedings of First
Rural Geography Symposium. pp. 18-20.

Gasson, R., 1988. FARM DIVERSIFICATION AND
RURAL DEVELOPMENT. Journal of
Agricultural Economics.
https://doi.org/10.1111/j.1477-
9552.1988.tb00575.x

Gasson, R., 1986. Part time farming strategy for
survival? Sociologia ruralis 26, 364-376.

Gebremedhin, T.G., 1991. The economics of small-
scale rabbit production. American Journal of

Alternative Agriculture.
https://doi.org/10.1017/508891893000042
39

Giourga, C., Loumou, A., 2006. Assessing the
impact of pluriactivity on sustainable
agriculture. A case study in rural areas of

Beotia in Greece. Environmental
Management 37, 753-763.
https://doi.org/10.1007/s00267-003-0195-y
Gray, C.L., 2009. Rural out-migration and
smallholder agriculture in the southern
Ecuadorian ~ Andes. Population  and

Environment.
https://doi.org/10.1007/s11111-009-0081-5

363

Greeley, R.B., 1942. Part-time farming and
recreational land use in New England.
Economic Geography 18, 146-152.

Haiguang, H., Xiubin, L., Jiping, Z., 2013. Impacts of
Part-time Farming on Agricultural Land use
in Ecologically-vulnerable Areas in North
China. Journal of Resources and Ecology 4,
70-79. https://doi.org/10.5814/j.issn.1674-
764x.2013.01.010

Ishemo, A., Semple, H.,, THOMAS-HOPE, E., 2006.
Population mobility and the survival of small
farming in the Rio Grande Valley, Jamaica.
Geographical Journal 172, 318-330.

Jokisch, B.D., 2002. Migration and agricultural
change: The case of smallholder agriculture
in highland Ecuador. Human Ecology.
https://doi.org/10.1023/A:1021198023769

Kada, R., 1982. Trends and characteristics of part-
time farming in post-war Japan. GeoJournal
6,367-371.

Kada, R., 1980. Part-time family farming. Off-farm

employment and farm adjustments in the

United States and Japan. Part-time family

farming. Off-farm employment and farm

adjustments in the United States and Japan.

S.R., 1975. Estimating the Social Cost of

Using Agricultural Land in the Punjab. The

Pakistan Development Review 14, 296—-314.

https://doi.org/10.30541/v14i3pp.296-314

Latruffe, L., Mann, S., 2015. Is part-time farming
less subsidised? The example of direct
payments in France and Switzerland.
Cahiers Agricultures 24, 20-27.
https://doi.org/10.1684/agr.2015.0732

Li, L., Tonts, M., 2014. The impacts of temporary
labour migration on farming systems of the
loess plateau, gansu province, china.
Population, Space and Place.
https://doi.org/10.1002/psp.1832

Lien, G., Kumbhakar, S.C., Hardaker, J.B., 2010.
Determinants of off-farm work and its
effects on farm performance: The case of
Norwegian grain farmers. Agricultural
Economics 41, 577-586.
https://doi.org/10.1111/j.1574-
0862.2010.00473.x

Lorent, H., Evangelou, C., Stellmes, M., Hill, J,,
Papanastasis, V., Tsiourlis, G., Roeder, A.,
Lambin, E.F., 2008. Land degradation and
economic  conditions of  agricultural
households in a marginal region of northern
Greece. Global and Planetary Change.
https://doi.org/10.1016/j.gloplacha.2008.05
.005

Loumou, A., Giourga, C., Dimitrakopoulos, P.,
Koukoulas, S., 2000. Tourism contribution to
agro-ecosystems conservation: The case of

Khan,



Tirk Tarim ve Doga Bilimleri Dergisi 9(2): 350-365, 2022

Lesbos Island, Greece. Environmental
Management.
https://doi.org/10.1007/s002670010093

Lund, P.J., Price, R.,, 2007. The measurement of
farm size and the meaning of part-time
farming: the AARES countries.

Ma, X., Heerink, N., Feng, S., Shi, X., 2017. Land

tenure security and technical efficiency:

New insights from a case study in
Northwest  China. Environment and
Development Economics 22, 305-327.

https://doi.org/10.1017/51355770X160003
6X

MAF, 2019a. Agricultural Invest Guide of Ordu
[WWW Document]. Ministry of Agriculture
and Forest. URL
https://www.tarimorman.gov.tr/SGB/TARY
AT/Belgeler/il_yatirim_rehberleri/ordu.pdf
(accessed 8.20.19).

MAF, 2019b. Agricultural Invest Guide of Giresun
[WWW Document]. Ministry of Agriculture
and Forest. URL
https://www.tarimorman.gov.tr/SGB/TARY
AT/Belgeler/il_yatirim_rehberleri/giresun.p
df (accessed 8.20.19).

Massey, D.S., Arango, J., Hugo, G., Kouaouci, A.,
Pellegrino, A., Taylor, J.E., 1993. Theories of
international migration: a review and
appraisal. Population & Development
Review. https://doi.org/10.2307/2938462

McCarthy, N., Carletto, C., Kilic, T., Davis, B., 2009.
Assessing the impact of massive out-
migration on Albanian agriculture. European
Journal of  Development Research.
https://doi.org/10.1057/ejdr.2009.12

Mishra, A.K., Goodwin, B.K., 1997. Farm Income
Variability and the Supply of Off-Farm
Labor. American Journal of Agricultural
Economics.
https://doi.org/10.2307/1244429

Mittenzwei, K., Mann, S., 2017. The rationale of
part-time farming: empirical evidence from

Norway. International Journal of Social
Economics.
MNE, 2017. Ministry of National Education,

Performance Programme.

Moran-Taylor, M.J., Taylor, M.J., 2010. Land and
lefia: Linking transnational migration,
natural resources, and the environment in
Guatemala. Population and Environment.
https://doi.org/10.1007/s11111-010-0125-x

Morera, M.C., Gladwin, C.H., 2006. Does off-farm
work  discourage soil  conservation?
Incentives and disincentives throughout two
Honduran hillside communities. Human
Ecology. https://doi.org/10.1007/s10745-
006-9022-4

364

Paudel, K., Wang, Y., 2002. Part time Farming,
Farm Productivity, and Farm Income:
Evidence from the Southeast US. American
Agricultural Economics Associationis annual
meeting, Long Beach, California.

Pfeiffer, L., Lopez-Feldman, A., Taylor, J.E., 2009. Is
off-farm income reforming the farm?
Evidence  from  Mexico.  Agricultural
economics 40, 125-138.

Preston, D., Macklin, M., Warburton, J., 1997.
Fewer people, less erosion: the twentieth
century in southern Bolivia. Geographical
Journal 198-205.

Rudel, T.K., 2006. After the labor migrants leave:
The search for sustainable development in a
sending region of the Ecuadorian Amazon.
World Development.
https://doi.org/10.1016/j.worlddev.2005.11
.001

Salvati, L., Zitti, M., 2009. The environmental
“risky” region: Identifying land degradation
processes through integration of socio-
economic and ecological indicators in a
multivariate regionalization model.
Environmental Management.
https://doi.org/10.1007/s00267-009-9378-5

SCHMITT, G., 1989. Farms, farm households, and
productivity of resource use in agriculture.
European Review of Agricultural Economics
16, 257-284.

Shucksmith, M., Winter, M., 1990. The politics of
pluriactivity in Britain. Journal of Rural
Studies 6, 429-435.

Singh, S.P., Williamson, H., 1981. Part-Time
Farming: Productivity and Some
Implications of Off-Farm Work by Farmers.
Journal of Agricultural and Applied
Economics.
https://doi.org/10.1017/s00813052000272
8x

Strijker, D., 2005. Marginal lands in Europe -
Causes of decline. Basic and Applied
Ecology.
https://doi.org/10.1016/j.baae.2005.01.001

Swanson, L.E., Busch, L., 1985. A Part-Time Farming
Model Reconsidered: A Comment on a
POET Model. Rural sociology 50, 427-436.

Taylor, J.E., 1999. The new economics of labour
migration and the role of remittances in the
migration process. International Migration.
https://doi.org/10.1111/1468-2435.00066

Taylor, J.E., Rozelle, S., de Brauw, A., 2003.
Migration and incomes in  source
communities: A new economics of
migration perspective from China. Economic
Development and  Cultural  Change.
https://doi.org/10.1086/380135



Tirk Tarim ve Doga Bilimleri Dergisi 9(2): 350-365, 2022

TSI, 2018. Crop production statistics [WWW
Document]. Turkish Statistical Institute. URL
https://biruni.tuik.gov.tr/medas/?kn=92&Ilo
cale=tr (accessed 6.30.18).

TSI, 2016. Farm Structure Statistics [WWW
Document]. URL

http://www.tuik.gov.tr/VeriBilgi.do?alt_id=
1003 (accessed 9.5.18).

Upton, M., Bishop, C., Pearce, R., 1982. Part-time
farming: The Cyprus case. Geolournal 6,
343-350.
https://doi.org/10.1007/BF00240537

VanWey, L.K., Guedes, G.R., D’Antona, A.O., 2012.
Out-migration and land-use change in
agricultural frontiers: Insights from Altamira
settlement  project.  Population and
Environment.
https://doi.org/10.1007/s11111-011-0161-1

Wallace, T.D., 1962. Measures of social costs of
agricultural programs. Journal of Farm
Economics 44, 580-594.

Xin, L., Li, X.,, Zhu, H.,, Tan, M., 2009. China’s
potential of grain production due to
changes in agricultural land utilization in
recent years. Chinese Geographical Science.
https://doi.org/10.1007/s11769-009-0103-x

Yamane, T., 2001. Temel Ornekleme Yéntemleri, (1.
Baski). Cev. A. Esin, MA Bakir, C. Aydin ve E.
Girbiizsel), Literatiir Yayincilik, Gstanbul.

Yildirnm, C., Tirkten, H., Boz, I., 2017. Adoption
characteristics of livestock farmers to
making grass silage in Ordu province of
Turkey. Custos e Agronegocio.

Yildirim, C., Tirkten, H., Boz, i., 2016. Adoption
characteristics of livestock farmers and their
attitudes to silage making from grass in
interior coastal areas of Rize province,
Turkey. Custos e Agronegocio.

Yildirnm, C., Turkten, H., Ceyhan, V., Atis, E.,
Hasdemir, M., Salali, H.E., Akylz, Y., Glngor,

365

F., 2020. Exploring opportunity cost of
conversion to eco-friendly farming system:
the case of Samsun and Adana provinces of
Turkey. Environment, Development and
Sustainability.
https://doi.org/10.1007/s10668-020-00630-
3
Yildirim, C., Turkten, H., ul Haq, S., Ceyhan, V., n.d.
Effects of Different Types of Labor Hiring on
Economic Performance and Efficiency of
Farms in Kas District of Antalya Province,
Turkey. mdrsjrns YR - 2022.
Yrjola, T., Kola, J., Yrjola, T., 2002. Social Benefits of
Multifunctional Agriculture in Finland Paper
prepared for presentation at the X th EAAE
Congress ’Exploring Diversity in the
European Agri -Food System Social benefits
of multifunctional agriculture in Finland.
Zaragoza (Spain) 28-31.

L., Zhang, Y., Yan, J.,, Wu, Y. 2008.
Livelihood diversification and cropland use
pattern in agro-pastoral mountainous
region of eastern Tibetan Plateau. Journal of
Geographical Sciences.
https://doi.org/10.1007/s11442-008-0499-1
Wricke, G. 1962. Ubereine Methode zur Erfassung

der okologischen Streubreite in
Feldversuchen. Zeitschrift far
Pflanzenziichtung, 47: 92-96.

Zhang,

Yan, W. 2014. Crop Variety Trials: Data
Management and Analysis John Wiley and
Sons, 349.

Zatuski, D., Tworkowski, J., Krzyzaniak, M.,

Stolarski, M. J., Kwiatkowski, J. 2020. The
Characterization of 10 Spring Camelina
Genotypes Grown in  Environmental
Conditions in  North-Eastern  Poland.
Agronomy, 10 (1), 64, 1-13.



