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Abstract: This study is intended to identify the sources of risk faced by farmers producing
vegetables in greenhouses and to present the risk management strategies they apply against those
risks. In this context, a face-to-face survey was conducted with a total of 200 farmers, 100 of whom
had agricultural insurance and the rest did not. The survey was conducted in October-November
and April-May in the production period of 2022-2023. For the study, 36 potential risk sources and
33 risk management strategies were identified. Farmers were asked to evaluate these variables
based on a 5-point Likert scale accordingly, farmers who have agricultural insurance consider
inflation, steadily increasing input prices, and no increase in market prices of farmers' products very
important sources of risk. On the other hand, farmers who do not have agricultural insurance
consider steadily increasing input prices, inflation, climate change very important. In the study, the
important risk management strategies applied by farmers who have agricultural insurance were
found to be combating diseases with pesticides, increasing solvency, and producing at lowest costs
possible. The important risk management strategies applied by farmers who do not have
agricultural insurance are combating diseases with pesticides, expanding the social network and
following the media. A factor analysis was also conducted to reduce the number of variables and to
facilitate interpretation.
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1. Introduction

Agriculture is one of the sectors with the highest risk compared to other sectors due to reasons
such as production dependence on natural conditions, rising food prices, migration, price
uncertainties and climate change. Farmers live with risk and make decisions every day that affect
their farming operations. These risks include biological risks such as insects, pests and diseases;
climatic risks such as droughts and floods; price risks such as uncertainties in input and output prices,
and financial risks such as unavailability of timely credit and fluctuations in interest rate, etc. [1,2,3,4].
Ellis [5] identified four types of risks: natural hazards (weather, pests and diseases), market
fluctuations (of output prices), social uncertainty (due to differences over control of resources) and
state actions and wars. According to Hardaker et al. [6], three major types of risk in farming can be
identified: yield, price and transaction risks. Hazell and Norton [7] reported that the types of risks
farmers face depend on the type of farming system, climate change and policy as well as the
institutional environment. Some risks are unique to agriculture, such as the risk of unfavorable
weather and climatic conditions caused by climate change which significantly reduce yields within a
given year. Other risks, such as the price or institutional risks, while common to all businesses, reflect
an added economic cost to the producer; if the farmer’s benefit-cost tradeoff favours mitigation; then,
he or she will attempt to lower the possibility of adverse effects [8,9].
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Many of the factors that affect the decisions that farmers make cannot be predicted with 100
percent accuracy: weather conditions change; prices at the time of harvest could drop; hired labour
may not be available at peak times; machinery and equipment could break down when most needed;
draught animals might die; and government policy can change overnight. All of these changes are
examples of the risks that farmers face in managing their farm as a business. All of these risks affect
their farm profitability. Risk affects production, such as changes in the weather and the incidence of
pests and diseases. Equipment breakdown can be a risk as can market price fluctuations. Borrowing
money can also be risky with sudden changes in interest rates. Risk also occurs as a result of changes
in government policies. Such risks often have a major impact on farm income. Finally, there are risks
related to the health and wellbeing of the farmer and his family and the supply of labour for the farm.
Decision-making is the principal activity of management. All decisions have outcomes or
consequences. However, in most situations the outcome of a decision cannot be predicted. The more
complex the risk, the more difficult it becomes for farmers to make an informed decision. For effective
decisions to be taken, farmers need information on many aspects of the farming business. Farmers
have to find ways of dealing with risk and protecting themselves from the uncertainties of the future
[10].

Although farmers only manage some part of the production process, the risk management at
farm level is highly important because the inability to cope will result in loss of incomes and
livelihoods for millions in the developing countries [3]. In addition, every other decision maker in the
agricultural supply chain has to face risks in their decision-making [11,12]. However, currently the
farmers in developing countries have a lower capacity to manage agricultural risk at farm levels [4].

Farmers’ perceptions and attitudes towards risk are crucial factors shaping their decision when
faced with an uncertain situation [13]. Decisions made by farmers can be analyzed in risky and
uncertain situations by considering their risk perceptions and attitudes towards risk [14]. Earlier
works on the impacts of social, economic and demographic factors on farmers’ perceptions of risk
and risk attitudes showed mixed results. Characteristics of farms and farm household impact risk
perceptions and risk attitudes of farmers. Literacy and agricultural experience lead farmers to
understand risk sources; their incidence and severity, and consequently effect their perceptions and
enhance their capabilities to manage farm risk more efficiently. Earlier literature has found that risk
preferences diverge [15] momentously based on age [16,17,18], education [19,20], income [21],
agricultural experience [14], off-farm income [22], contract farming [23]. and farm size [14,18].
Climate information is of significant importance in managing production risk in agriculture arising
from climate variability [24]. Farmers access to extension workers enables understanding and
management of agricultural risks through the adoption of effective risk management strategies [4].

Risks in agriculture have been a matter of worldwide concern since 1933, when the risk analysis
framework was outlined by Knight [25]. The analysis of literature in the field of agricultural risk
[26,27,28,29,30,31,32,33]. shows that it is difficult to evaluate and manage risks in agriculture.
Agricultural enterprises have to cope with large numbers of uncertainties. Agricultural economics
literature describes a number studies on estimating farmer risk preferences [34,35,36,37] and provides
models to understand how a farmer decides among a set of random choices [28,38,39].

In Tiirkiye, plans and programs are based on the assumption that there is no risk involved in
farming due to land ownership and use problems arising from the fragmented, scattered and jointly-
owned lands in small agricultural enterprises engaged in family farming, farmers' lack of sufficient
knowledge about market conditions, weak relations between agricultural institutions and farmers,
and lack of record keeping in enterprises. Plans and programs developed without paying heed to the
risks lead to exceptionally unfavorable results, and losses cannot be brought under control when the
risks materialize. In order to find solutions to these problems, the Agricultural Insurance Law No.
5363 of 14.06.2005 was enacted, securing the farmers against risks that threaten the agricultural sector.
Agricultural Insurance Pool Management Inc. (TARSIM) was established in an attempt to ensure
standardization in insurance contracts regarding the risks covered by the law, to create a suitable
environment for the transfer of the risks under the best available conditions, to ensure payment of
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compensation by a single center in case of damages, and to develop and expand agricultural
insurances [40].

According to TARSIM's data for 2023, the number of insurance policies was 3.1 million, the sum
insured was TRY 638 billion, the value of insurance premium written was TRY 17.3 billion, the value
of state support premium amount was TRY 9.2 billion and the amount of damages paid was TRY 7.1
billion. As to insurance categories, greenhouse insurance accounts for 1.2% of the total number of
policies and 4.5% of the total value of insurance premiums. In addition, the greenhouse insurance
industry saw an annual decrease of 1.1% in the number of policies, but annual increase 55.8% in the
total insurance value and 48.6% in total value of insurance premiums [40]. However, the percentage
of farmers who have agricultural insurance in Tiirkiye is still exceptionally low.

The aim of this study is to identify the sources of risk faced by farmers in agricultural production
according to the status of having agricultural insurance, which is one of the risk management tools,
and to present the risk management strategies that can be applied against those risks.

Antalya is one of the major agricultural and tourism hubs of Tiirkiye, with a population of 2.7
million people and a surface area of 20,177 km? [41]. 17.2% of the land assets in Antalya are
agricultural areas, 10.1% meadows and pastures, and 72.7% forest and other areas. Of the total
neighborhoods in the province, 59.7% are rural neighborhoods. Thanks to its soil characteristics and
favorable climatic conditions, greenhouse cultivation is the major source of livelihood for farmers in
addition to field crops. The province ranks first in Tiirkiye with a crop production value of TRY 19.3
billion. There are 157 thousand farmers registered with the Chamber of Agriculture and 46 thousand
farmers registered with the Farmer Registration System (FRS). Antalya accounts for 1.5% of Tiirkiye's
total agricultural area and 38% of the greenhouse production area. It also accounts for 60% of
Tiirkiye's greenhouse tomato production, 63% of pepper production, 51% of eggplant production and
42% of cucumber production [41]. In addition, 4% of the total number of insurance policies in Tiirkiye
is taken out in Antalya [40]. Hence, Aksu, Serik and Kumluca districts of Antalya, where farmers are
mostly engaged in vegetable production in greenhouses, were selected as the research area.

2. Materials and Methods

The main material of this study consists of primary data obtained through questionnaire survey.
Aksu, Serik and Kumluca districts of Antalya, where farmers are mostly engaged in vegetable
production in greenhouses, were selected as the research area. Stratified sampling method and
Neyman Formula were employed in the study [42].In the calculation of the sample size, the margin
of error was assumed to be 5% of the population mean and a 95% confidence interval was used. A
face-to-face survey was conducted with a total of 200 farmers, 100 of whom had agricultural
insurance and the rest did not. For the study, 36 potential risk sources and 33 risk management
strategies were identified and evaluated based on a 5-point Likert scale [43].In addition, a factor
analysis was carried out with a view to finding the factors between the observed variables. Factor
analysis is one of the widely used multivariate statistical techniques that transforms a large number
of interrelated variables into a small number of meaningful and independent factors. If there are too
many variables, this analysis is a good choice to reduce the number of variables and to facilitate their
interpretation [44,45].

The factor analysis can be formulated as follows:

X=AF+e

F: kx1 vector of common factors;

X: px1vector of original factors;

e:  px 1 vector of unique factors;

A px k matrix of factor coefficients.

Model (Ozdamar, 2010)
X1-M1=L11F1+L12F2+.................. L1kFk+ €1
X2-M2= L21F1+L22F2+.................. L2kFk+ €2
XP-MP= LP1F1+LP1F2+................. LPKFk+ ¢P

Lij=Factor coefficient (factor loading); i: variable; j: factor loading (weight).
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3. Results

3.1. Demographic Characteristics of the Surveyed Farms

Demographic characteristics of the farms, farmers and their families are given in Table 1.
Accordingly, 51.5% of the family population in the surveyed farms are female and 48.5% are male.
All of the farmers who participated in the survey were male and 57% of them were 50 years old and
above. In the enterprises that have agricultural insurance, 48% of the farmers are aged 50 and over.
In this group, 37% of the farmers are primary school graduates. While 9% of the farmers work in
agricultural jobs outside the enterprise, 15% work in non-agricultural jobs. In addition, the average
age of the farmers in this group is 49.48 years and the average duration of their greenhouse farming
experience is 22.76 years.

66% of the farmers in the surveyed enterprises that do not have agricultural insurance are 50
years old and above. In this group, 53% of the farmers are primary school graduates. 7% of the
farmers work in agricultural jobs outside the enterprise, while 42% work in non-agricultural jobs. In
addition, the average age of the farmers in this group is 52.19 years and the average duration of their
greenhouse experience is 24.49 years.

Table 1. Demographic characteristics of the surveyed enterprises.

Insured Uninsured Overall

Characteristics

Persons % Persons % Persons %
Age distribution of farmers
15-49 52 52.0 34 34.0 86 43.0
50+ 48 48,0 66 66,0 114 57,0
Total 100 100.0 100 100.0 200 100.0
Educational attainment of farmers
Primary school graduate 37 37.0 53 53.0 90 45.0
Secondary school graduate 18 18.0 15 15.0 33 16.5
High school graduate 29 29.0 13 13.0 42 21.0
Associate/Bachelor's degree 16 16.0 19 19.0 35 17.5
Total 100 100.0 100 100.0 200 100.0

Employment in agricultural jobs outside the enterprise

Yes 9 9.0 7 7.0 16 8.0
No 91 91.0 93 93.0 184 92.0
Total 100 100.0 100.0 100.0 200 100.0

Employment in non-agricultural jobs

Yes 15 15.0 42 42.0 57 28.5
No 85 85.0 58 58.0 143 71.5
Total 100 100.0 100 100.0 200 100.0

Greenhouse farming experience

Minimum (years) 5 10 5
Maximum (years) 45 50 50
Mean (years) 22.76 24.49 23.63
Mean age (years) 49.48 52.19 50.84

Mean family size (persons) 4.37 3.63 4.00
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According to the data of the Turkish Statistical Institute, the average family size in Tiirkiye was
4 persons in 2008, 3.4 persons in 2018 and 3.1 persons in 2023. In Antalya, the average family size was
3.6 persons in 2008, 3.1 persons in 2018 and 2.9 persons in 2023 [46]. The average family size in the
surveyed enterprises is 4 persons, 4.37 persons in the enterprises with agricultural insurance and 3.63
persons in the enterprises without agricultural insurance.

In the research area, 77% of the enterprises that have agricultural insurance are registered with
the Greenhouse Registration System (GRS). Of the enterprises in this group, 39% are members of an
agricultural cooperative, 84% borrow agricultural loans and 55% have a medium income level. Of the
enterprises that do not have agricultural insurance, 68% are registered with the Greenhouse
Registration System (GRS), 73% are members of an agricultural cooperative, 59% borrow agricultural
loans and 51% are middle-income.

3.2. Sources of Risk Sources of Enterprises with Agricultural Insurance

For the study, 36 variables were identified as sources of risk. According to the enterprises that
have agricultural insurance, inflation (4.88), steadily increasing input prices (4.76), no increase in
market prices of farmers' products (4.68), frequent changes in agricultural policy (4.67), climate
change (4.63), and instability in the national economy (4.59) are very important sources of risk. For
the factor analysis, a reliability analysis of the variables was conducted and Cronbach's a value was
found to be 0.671 for the insured enterprises. To determine the number of factors, variance and
eigenvalues were taken into consideration and factors with an eigenvalue greater than 1 were
selected. As a result of the factor analysis, 5 factors were determined. The determined factors explain
61.7% of the variance. While naming the factors, variables with factor weights above 0.40 were taken
into consideration. Accordingly, Factor 1, named "Production and Financing Risk”, is positively
correlated with the following variables: instability in the national economy (0.600), crop losses during
harvest (0.650), lack of capital (0.561), natural disasters (0.535), lack of production planning (0.517),
climate change (0.498) and low yield (0.474). Factor 2, named "Marketing and Enterprise Scale Risk”,
is positively correlated with the following variables: problems encountered in product transportation
(0.786), small enterprise scale (0.678), inadequacy of farmer organization (0.686), inadequacy of
agricultural tools and machinery (0.631), failure to keep enterprise records (0.585), inadequacy of cold
storage (0.534), land ownership problems (0.528), and farmers' lack of technical knowledge (0.510).
Factor 3, named "Personal Risk”, was found to be correlated with the following variables: problems
and conflicts in family relationships (0.658), lack of information on marketing and sales (0.657), lack
of contract farming (0.653), amount of farmer debt (0.548), theft (0.547), frequent changes in
agricultural policies (0.533), work accidents within the enterprise (0.522). Factor 4, named "Financing
Risk", is positively correlated with the following variables: insolvency (0.677), land ownership status
(0.602), high interest rates (0.599), lack of information on marketing (0.437), lack of market guarantee
for products (0.410). Factor 5, named “Social and Management Risk”, is positively correlated with
the following variables: lack of division of labor within the enterprise (0.686), lack of information on
marketing and sales (0.460), frequent changes in agricultural policies (0.417) (Table 2).

Table 2. Sources of risk in the enterprises with agricultural insurance.

Factors and related items Components
A. Production and Financing Risk 1 2 3 4 5
1  Crop losses during harvest 0.650
2 Instability in the national economy 0.600
3 Lack of capital 0.561
4 Natural disasters 0.535
5  Lack of production planning 0.517
6  Climate change 0.498

7 Low yield 0.474
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B. Marketing and Enterprise Scale Risk
1  Problems encountered in product transportation 0.786
2 Inadequate farmer organization 0.686
3 Small enterprise scale 0.678
4  Inadequate agricultural tools and machinery 0.631
5  Failure to keep enterprise records 0.585
6  Inadequate cold storage 0.534
7 Land ownership status (Jointly owned and untitled lands) 0.528
8  Lack of farmers' technical knowledge 0.510
C. Personal Risk
1 Problems/conflicts in family relationships 0.658
2 Lack of knowledge on marketing and sales 0.657
3 Lack of contract farming 0.653
4  Amount of farmer's debt 0.548
5  Theft 0.547
6  Frequent changes in agricultural policies 0.533
7 Work accidents within the enterprise 0.522
D. Financing Risk
1  Insolvency 0.677
2 Land ownership status (Jointly owned and untitled lands) 0.602
3 High interest rates 0.599
4 Lack of knowledge on marketing and sales 0.437
5  Lack of market guarantee for products 0.410
E. Social and Management Risk
1 Lack of division of labor within the enterprise 0.686
2 Lack of knowledge on marketing and sales 0.460
3 Frequent changes in agricultural policies 0.417
Cumulative variance 15.611 28.372 39.807 50.866 61.747
Eigenvalue 6.304 4.945 3.974 3.561 3.445

Reliability coefficient-Cronbach o 0.671

Scale: 1.Not important at all, 2 Not important, 3.Neutral, 4.Important, 5.Very important.

3.3. Sources of Risk in the Enterprises Without Agricultural Insurance

According to the enterprises that do not have agricultural insurance, steadily increasing input
prices (4.73), inflation (4.71), climate change (4.60), no increase in the market prices of farmers'
products (4.59), instability in the national economy (4.57) and high interest rates (4.55) are very
important sources of risk. Based on the result of the factor analysis for the sources of risk, six factors
were determined, which explain 66.5% of the variance. The reliability was measured and Cronbach's
a value was found to be 0.741. The factors obtained from the factor analysis for uninsured enterprises
are as follows: Factor 1, named "Technology Risk”, is positively correlated with the following
variables: problems encountered in product transportation (0.867), inadequate cold storage (0.799),
inadequate agricultural tools and machinery (0.667), low yield (0.543), crop losses during harvest
(0,494), low quality due to plant diseases and pests (0.480), frequent change in agricultural policies
(0.477), and distance of the village to the wholesale market hall (0.457). Factor 2, named “"Marketing
Risk”, is positively correlated with the following variables: lack of farmers' technical knowledge
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(0.722), lack of knowledge on marketing and sales (0.703), crop losses during harvest (0.622), theft
(0.546), failure to keep business records (0.478), distance of the village to the wholesale market hall
(0.469), and low yield (0.408). Factor 3, named “"Man-Made Risks”, was found to be correlated with
the following variables: work accidents within the enterprise (0.889), health status/injury/death of the
owner/worker (0.883), problems in family relationships (0.758), and failure to keep business records
(0.508). Factor 4, named "Production Risk", is positively correlated with the following variables:
natural disasters (0.786), lack of production planning (0.764), inadequate farmer organization (0.745),
lack of capital (0.621), lack of contract farming (0.555), small enterprise scale (0.445), and inflation
(0.428). Factor 5, named "Financing Risk”, is positively correlated with the following variables:
inability to borrow loans (0.875), insolvency (0.873), amount of farmer's debt (0.847), lack of market
guarantee for products (0.535), high interest rates (0.479) and land ownership problems (0.485). Factor
6, named "Political and Price Risk”, is positively correlated with the following variables: no increase
in the market prices of farmers' products (0.738), climate change (0.641), steadily increasing input
prices (0.617), insufficienct government support (0.590), and frequent changes in agricultural policies
(0.569) (Table 3).

Table 3. Sources of risk in the enterprises without agricultural insurance.

Factors and related items Components
A. Technology Risk 1 2 3 4 5 6
1 Problems encountered in product transportation 0.867
2 Inadequate cold storage 0.799
3 Inadequate agricultural tools and machinery 0.667
4 Low yield 0.543
5 Crop losses during harvest 0.494
Low quality of products due to plant diseases and
6 0.480
pests
7 Frequent changes in agricultural policies 0.477
8 Distance of the village to the wholesale market hall 0.457

B. Marketing Risk

1 Lack of farmers' technical knowledge 0.722
2 Lack of knowledge on marketing and sales 0.703
3 Crop losses during harvest 0.622
4 Theft 0.546
5 Failure to keep business records 0.478
6 Distance of the village to the wholesale market hall 0.469
7 Low yield 0.408

C. Man-Made Risks

1 Work accidents within the enterprise 0.889

2 Health status/injury/death of the owner/worker 0.883

3 Problems/conflicts in family relationships 0.758

4  Failure to keep business records 0.508
D. Production Risk Factors

1 Natural disasters 0.786
2 Lack of production planning 0.764

3 Inadequate farmer organization 0.745
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4 Lack of capital 0.621

5 Lack of contract farming 0.555

6 Small enterprise scale 0.445

7 Inflation 0.428

E. Financing Risk

1 Inability to borrow loans 0.875

2 Insolvency 0.873

3 Amount of farmer's debt 0.847

4 Lack of market guarantee for products 0.535

5 High interest rates 0.479

6 land ownership problems 0.485

F. Political and Price Risk

1 No increase in the prices of farmers' products 0.738

2 Climate change 0.641

3 Steadily increasing input prices 0.617

4 Insufficient government support 0.590

5 Frequent changes in agricultural policies 0.569

Cumulative variance 19.838 33.596 44.515 53.804 61.071 66.455

Eigenvalue 7.142 4.953 3.931 3.344 2.616 1.938

Reliability coefficient-Cronbach o 0.741

Scale: 1.Not important at all, 2 Not important, 3.Neutral, 4.Important, 5.Very important.

Similar results were obtained in earlier works. The analysis of literature in the field of
agricultural risk [26,27,28,29,30,31,32,33].shows that it is difficult to evaluate and manage risks in
agriculture. For effective decisions to be taken, farmers need information on many aspects of the
farming business. Farmers have to find ways of dealing with risk and protecting themselves from the
uncertainties of the future [10].

3.4. Risk Management Strategies of Enterprises with Agricultural Insurance

The risk management strategies that are considered important by the enterprises that have
agricultural insurance were found to be combating diseases with pesticides (4.39), increasing
solvency (4.38), producing at lowest costs possible (4.35), expenditure planning (4.37), saving (4.34),
production planning (4.19), keeping regular business records (4.15), expanding the social network
(4.07), following the media (4.03) and offering more than one product in the enterprise (4.01). Factor
analysis was conduced to categorize risk management strategies of the enterprises that have
agricultural insurance. The reliability coefficient for the risk management strategies was calculated
and Cronbach a value was found to be 0.777. The six factors determined based on the result of the
factor analysis explain 75% of the variance. Factor weights and factors obtained from the factor
analysis for the enterprises that have agricultural insurance are given in Table 4. Factor 1, named
Production and Financing Planning, is positively correlated with keeping regular business records
(0.846), expenditure planning (0.838), offering more than one product in the enterprise (0.826),
reducing borrowing (0.825), production planning (0.824), combating diseases with pesticides (0.816),
increasing solvency (0.685), having information about past product prices (0.621), arranging the
overuse of available resources (0.573), and saving (0.544). Factor 2, named Using Means of
Communication and Sources of Information, is positively correlated with following the media
(0.837), expanding the social network (0.783), finding capital assets (0.736), formal employment of
employees (0.727), improving storage facilities (0.505), reducing borrowing (0.458), arranging the
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overuse of available resources (0.448), and conducting financial analyses (0.446). Factor 3, named
Debt Management, is positively correlated with debt management by experts (0.714), sale of
processed products (0.695), and working with a private agricultural consultant (0.515). Factor 4 is
named External Income and Agricultural Insurance. It is positively correlated with investing outside
the enterprise (0.743), family members working outside the enterprise (0.713), business owner
working outside the enterprise (0.702) and having agricultural insurance (0.490). Factor 5, named
Selling Capital Assets and Improving the Marketing System, is correlated with selling capital assets
(0.784), improving transportation facilities (0.487), working with a private agricultural consultant
(0.471), conducting financial analyses (0.467) and improving storage facilities (0.461). Factor 6, named
Working with a Public or Private Consultant, is positively correlated with trusting public
agricultural extension (0.670), offering more than one variety in the enterprise (0.650), saving (0.525)
and working with private agricultural consultants (0.508) (Table 4).

Table 4. Risk management strategies of the enterprises with agricultural insurance.

Factors and related items Components
A. Production and Financing Planning 1 2 3 4 5 6
1 Keeping regular business records 0.846
2 Expenditure planning 0.838
3 Offering more than one product in the enterprise 0.826
4  Reducing borrowing 0.825
5  Production planning 0.824
6  Combating diseases with pesticides 0.816
7  Increasing solvency 0.685
8  Having information on past product prices 0.621
9  Arranging overuse of available resources 0.573
10 Saving 0.544

B. Using Means of Communication and Sources of Information

1  Following the media 0.837
2 Expanding the social network 0.783
3 Finding capital assets 0.736
4  Formal employment of employees 0.727
5  Improving storage facilities 0.505
6  Reducing borrowing 0.458
7  Arranging overuse of available resources 0.448
8  Conducting financial analyses 0.446

C. Debt Management

1 Debt management by experts 0.714
2 Sale of processed products 0.695
3 Working with a private agricultural consultant 0.515

D. External Income and Agricultural Insurance

1  Investing outside the enterprise 0.743

2 Family members working outside the enterprise 0.713

3 Business owner working outside the enterprise 0.702
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4  Having agricultural insurance 0.490
E. Selling Capital Assets and Improving the Marketing System
1 Selling capital assets 0.784
2 Improving transportation facilities 0.487
3 Working with a private agricultural consultant 0.471
4  Conducting financial analyses 0.467
5  Improving storage facilities 0.461
F. Working with a Public or Private Consultant
1 Trusting public agricultural extension 0.670
2 Offering more than one variety in the enterprise 0.650
3 Saving 0.525
4 Working with a private agricultural consultant 0.508
Cumulative variance 22.568 36.123 47220 56914  66.194 75.106
Eigenvalue 8.634 5.405 3.810 2.744 2315  1.877

Reliability coefficient-Cronbach o 0.777

Scale: 1.Not important at all, 2 Not important, 3.Neutral, 4.Important, 5.Very important.

3.5. Risk Management Strategies in the Enterprises Without Agricultural Insurance

The risk management strategies that are considered important by the enterprises that do not
have agricultural insurance are combating diseases with pesticides (4.22), expanding the social
network (4.04), following the media (3.98), product planning (3.97), having information on past
product prices (3.95), producing at lowest costs possible (3.80), keeping regular business records
(3.77), expenditure planning (3.64), and being familiar with the market where the product will be sold
(3.64). Results of the factor analysis carried out for the risk management strategies in the enterprises
without agricultural insurance are given in Table 5. The seven factors determined based on the result
of the factor analysis explain 72.24% of the variance. In the reliability measurement of the variables
obtained in this group, Cronbach's a value was found to be 0.872. Factor 1, named Financial
Planning, is positively correlated with being familiar with the market where the product will be sold
(0.731), expenditure planning (0.721), increasing solvency (0.718), saving (0.714), combating diseases
with pesticides (0.628), production planning (0.609) and keeping regular business records (0.481).
Factor 2, named Contract Farming and Being a Member of a Cooperative, is positively correlated
with offering more than one product in the enterprise (0.893), offering more than one variety in the
enterprise (0.878), being a member of a cooperative (0.729), contract farming (0.658), investing outside
the enterprise (0.583), and selling capital assets (0.484). Factor 3, named Nonoperating Revenue, is
correlated with family members working outside the enterprise (0.820), formal employment of
employees (0.771), business owner working outside the enterprise (0.718), investing outside the
enterprise (0.448), conducting financial analyses (0.414) and selling capital assets (0.443). Factor 4,
named Using Means of Communication and Sources of Information, is positively correlated with
expanding the social network (0.903), following the media (0.785), and finding capital assets (0.635).
Factor 5, named Financial Analysis, is positively correlated with scaling up the enterprise land
(0.725), conducting financial analysis (0.690), improving storage facilities (0.571), debt management
by experts (0.568), selling capital assets (0.563) and trusting public agricultural extension (0.544).
Factor 6, named Debt Management, is positively correlated with arranging overuse of available
resources (0.668), reducing borrowing (0.641), working with a private agricultural consultant (0.608)
and expenditure planning (0.424). Factor 7, named Marketing Management, is positively correlated
with selling products after processing (0.685), scaling down the enterprise land (0.587), improving
transportation facilities (0.545), improving storage facilities (0.497) and finding capital assets (0.424)
(Table 5).
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Table 5. Risk management strategies in the enterprises without agricultural insurance.
Risk management strategies Components
A. Financial Planning 1 2 3 4 5 6 7
Familiarity with the market where the
1 0.731
product will be sold
2 Expenditure planning 0.721
3 Increasing solvency 0.718
4  Saving 0.714
5  Combating diseases with pesticides 0.628
6  Production planning 0.609
7  Keeping regular business records 0.481

B. Contract Farming and Being a Member of a Cooperative

Offering more than one product in the
1 0.893
enterprise

Offering more than one variety in the

2 ) 0.878
enterprise

3 Being a member of a cooperative 0.729

4  Contract farming 0.658

5 Investing outside the enterprise 0.583

6  Selling capital assets 0.484

C. Nonoperating Revenue

Family members working outside the

1 0.820
enterprise

2 Formal employment of employees 0.771
Business owner working outside the

3 0.718
enterprise

4  Investing outside the enterprise 0.448

5  Selling capital assets 0.443

D.Using Means of Communication and Sources of Information

1 Expanding the social network 0.903
2 Following the media 0.785
3 Finding capital assets 0.635

E. Financial Analysis

1 Scaling up the enterprise land 0.725
2 Conducting financial analyses 0.690
3 Improving storage facilities 0.571
4 Debt management by experts 0.568
5  Selling capital assets 0.563
6  Trusting public agricultural extension 0.544

F. Debt Management

Arranging overuse of available
1 0.668
resources
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2 Reducing borrowing 0.641
Working with a private agricultural
3 0.608
consultant
4  Expenditure planning 0.424
G. Marketing Management
1 Selling products after processing 0.685
2 Scaling down enterprise land 0,587
3 Improving transportation facilities 0.545
4  Improving storage facilities 0.497
5  Finding capital assets 0.424
Cumulative variance 12.738 25.198 35.587 45.969 55.870 64.280  72.238
Eigenvalue 8.297 3.958 3.511 2.510 2.016 1.970 1.576

Reliability coefficient-Cronbach o 0.872

Scale: 1.Not important at all, 2 Not important, 3.Neutral, 4.Important, 5.Very important.

Earlier works have found that risk preferences diverge [15].momentously based on age
[16,17,18], education [19,20], income [21], agricultural experience [14], off-farm income [22], contract
farming [23] and farm size [14,18]. Climate information is of significant importance in managing
production risk in agriculture arising from climate variability [24]. Farmers access to extension
workers enables understanding and management of agricultural risks through the adoption of
effective risk management strategies [4].

4. Conclusions

This study is intended to present the socioeconomic status, risk sources and risk management
strategies of greenhouse farmers who have and do not have agricultural insurance in Aksu, Serik and
Kumluca districts of Antalya, which is known as the center of greenhouse farming in Tiirkiye.

According to the findings of the research, enterprises that have agricultural insurance consider
inflation, steadily increasing input prices, no increase in market prices of farmers' products, frequent
changes in agricultural policy, climate change, and instability in the national economy to be very
important sources of risk. According to the findings of the research, enterprises that do not have
agricultural insurance consider steadily increasing input prices, inflation, climate change, no increase
in the market prices of farmers' products, instability in the national economy and high interest rates
to be very important sources of risk. The risk management strategies that are considered important
by the enterprises that have agricultural insurance include combating diseases with pesticides,
increasing solvency, producing at lowest costs possible, expenditure planning, saving, production
planning, keeping regular business records, expanding the social network, following the media and
having more than one product in the enterprise. The risk management strategies that are considered
important by the enterprises that do not have agricultural insurance are combating diseases with
pesticides, expanding the social network, following the media, production planning, having
information about past product prices, producing at lowest costs possible, keeping regular business
records, expenditure planning, and being familiar with the market where the product will be sold. In
summary, while very important sources of risks faced by enterprises that are covered by agricultural
insurance and those that are not are similar, the risk management strategies they consider important
differ.

Recent global and regional developments such as the financing and food crisis, regional wars,
rising input prices, the COVID-19 pandemic, the Russia-Ukraine war, rising energy costs, and
problems in transportation and logistics supply have changed farmers' perception of risk, and they
have taken measures against risks, focusing more on economy, financial management, loan interest
rates, debt, inflation, and marketing.
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Therefore, public institutions, local governments and non-governmental organizations have a
compelling duty to help farmers make more consistent and effective decisions against risks related
to agricultural production. They should deliver training as part of agricultural extension services so
that agricultural insurance is widely adopted by farmers. Farmers should be trained on ways to
reduce risk and uncertainty in agricultural production and the importance of agricultural insurance
as one of the preventive measures. In addition, agricultural support policies should be developed by
public institutions and local governments to enable farmers to use new agricultural technologies,
strengthen the agro-based industry, and assist in widespread adoption of cooperative and contract
farming practices. In this way, yield, price and income uncertainties in agricultural production and
their economic impact will be reduced.
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