
Journal of Food, Agriculture & Environment, Vol.7 (2), April 2009      283 

 Risk management and sustainability in banana production: A case study from Turkey 

             Handan Akcaoz *, Orhan Ozcatalbas and Hatice Kizilay 
    Akdeniz University Faculty of Agriculture Department of Agricultural Economics, 07070 Antalya, Turkey. 

              *e-mail:hvurus@akdeniz.edu.tr 

Received 15 January 2009, accepted 3 April 2009. 

             Abstract 
The aim of this paper was to show some empirical evidence of sustainability and risk management in banana production in Turkey. The study also 
included socio-economic characteristics, decision making, financial characteristics, sustainability issues, risk sources and risk management strategies 
related with banana farms. The main material of the study was obtained from the data collected by survey conducted in three villages in Anamur 
county of Mersin province. Within the context of the research 89 farmers were interviewed in the 2008 production season. Farmers’ perceptions 
were studied using descriptive statistical analysis. Mean values were obtained in banana farming, and factor analysis was conducted on the data 
obtained in the questionnaires. In the research it was found that the decision of the farmer overweighs in decision making process for banana 
production, there is no regular record keeping in almost 90% of the farms and around 70% of the farmers will continue banana production. 
According to the research findings, the most important risk sources in banana production are the variation of banana prices and input prices and 
the most important risk management strategy is to spray and drench for diseases and pests. 
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                                          Introduction 
Banana fruit, the production of which is restricted in some regions 
in both the world and in Turkey, is a rather demanded product as 
it is delicious, exotic and nutritious. The production, consumption 
and trade of banana is in high volumes in the world, it is being 
exported from tropical and subtropical regions to the developed 
countries and it can easily find market for sale in these countries. 
Banana is the fourth most important staple crop in the world and 
is critical for food security in many tropical countries. World banana 
production amounts to some 71 million tons in 2006 1, concentrated 
in Africa, Asia, Latin America and The Caribbean. More than 85 
countries produce bananas and plantains 2. 
  Zereyesus reported that in Eritrea, production problems 
experienced by farmers include shortage of capital and a scarcity 
of land, shortage of farming materials limiting production levels, 
high level of spoilage during harvesting basically due to 
inappropriate harvesting techniques and lack of technical know- 
how and facilities, shortage of pesticides, adverse climatic 
conditions and lack of selected seeds 2. Mbogoh et al. 3 attempt 
to demonstrate that a prudent introduction and promotion of a 
new biotechnological innovation in banana farming can make a 
positive contribution to the socio-economic status of resource 
poor farmers in a developing country such as Kenya. In Cape 
Verde, problem of declining banana exports was investigated with 
the set of specific objectives like to analyze factors affecting the 
supply of bananas in Cape Verde, to review trends in the total 
demand for Cape Verde bananas as an attempt to discover the 
decline in bananas exported, to suggest additional research and 
policy recommendations which could improve the production and 
sales of bananas 4. 

   Turkey is residing in the north end of the countries producing 
banana 5. The share of Turkey in banana plantation lands is 0.20%, 
in production 0.84% and in imports 0.25%. Yet, in 2002 Turkey 
exported banana for the first time. All banana production of Turkey 
is met by Antalya and Mersin provinces in Mediterranean Region, 
and banana is produced in Anamur, Bozyazi, Alanya and Gazipa�a 
counties and their periphery that provide protected microclimates 
by Toros Mountains. Banana production in Turkey has gained 
importance in recent years with the impact of developing covered 
production 6. However, the local production has still not met the 
domestic demand and the discrepancy could not be met by 
imports5. 
   There are various problems encountered in banana production 
and marketing. Some of the problems are disability of current 
production to meet domestic demand, existing property right 
disputes of banana production fields, limited opportunities for 
irrigation, limited amount of production lands, farmers having 
implementing fertilization and pest control unconsciously, banana 
imports affecting farmer prices negatively, incompatibility with 
covered production techniques, amount of production lands 
diminishing due to territorial interconnection with tourism 6, 7. 
   Farmers with more access to financial liquidity are able to 
purchase cash inputs, finance land improvements, hire labor and 
smooth household consumption throughout the agricultural 
production cycle. In the absence of insurance markets, reliable 
access to credit allows farmers to invest in more risky but higher 
yielding crop management practices. However, because of risk 
and asymmetrical information inherent in agriculture, formal 
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financial institutions ration the amount of credit supplied to the 
farm sector, leading to a cash constraint, in particular among the 
smallholder farmers. The response from farmers is to allocate their 
family labor to non-farm income generating activities (including 
wage employment) or to farms whose production characteristics 
enable farmers to relax the liquidity constraint (e.g. livestock and 
bananas). Bananas are harvested throughout the year and monthly 
sales can enable farmers buy the required inputs. Monthly 
production also enables the farmers have some food throughout 
the year, which is not the case with annual food crops such as 
maize and millet that are only produced once or twice a year with 
the probability of crop failure. Thus while farmers might mark 
negatively output prices for annual food crops (e.g. maize and 
millet) because of the risk involved, output prices for bananas are 
marked positively because of the relaxation in the liquidity 
constraint. Access to off-farm activities and farm assets (livestock) 
also enables farmers get regular income enabling them to take 
risky decisions with respect to resource allocation 8. 
   There are various researches in the literature regarding subjects 
related with banana production, demand, marketing and trade, 
etc8-28. Yet there is no acknowledged research in our country on 
the subject of sustainability in banana production and risk 
management. Subsequently, the objectives of this study are: i) to 
study the current general socio-economical situation of farmer in 
the banana farm, ii) to investigate risk sources and risk management 
strategies in banana production, iii) to evaluate farming reasons 
of farmers and iv) to determine sustainability conditions in banana 
production. 

            Research Area 
Mersin province has been an important settlement area since the 
ancient ages due to its geographical situation, high yield 
agricultural lands, natural harbor characteristics and natural beauty. 
Mersin province takes place in Mediterranean Region and its 
western neighbor is Antalya, eastern neighbor is Adana, northern 
neighbors are Nigde-Konya and Karaman and it is surrounded 
with Mediterranean Sea on the south. The north-south borders of 
the province are between 36-37o Northern latitudes and the east- 
west borders are between 33-35o Eastern longitudes. 
   The territorial border of the province is 608 and coastal border is 
321 km, respectively, and the area it covers is 15.953 km2. Mersin 
province counts for 2% of the surface area of Turkey. Mersin has 
10 counties, including the central county, 57 county towns and 
510 villages, and poly-cultural agricultural practices are widespread 
across the province. There are significant differences among 
counties in terms of development level of agriculture, industry 
and tourism sectors. The climatic conditions are under the impact 
of the Mediterranean. More than half of the annual precipitation 
takes place in autumn and winter months. Snow fall does not take 

place in the low altitude regions, yet it approaches in plateaus and 
high altitude regions. The annual amount of precipitation is 450- 
736 mm, and there are significant differences in low altitude regions. 
The average temperature of the province is 7.5oC in February and 
26oC in July. The relative humidity is around 63% 7. Mersin province 
is subdivided into four agro-ecological sub regions due to bio- 
physical significance and socio-economical level of development 
(Table 1). 
   Anamur and Bozyazi towns constitute a region, situated towards 
South around 30 km more than the North end of Africa (Fig. 1), 
where mostly banana farming takes place and at least 90% of the 
economy is dependent on agriculture. The region has a subtropical 
climatic situation and a specific microclimate. Anamur has a 
considerable agricultural efficiency and potential, and it is a region 
where most typical subtropical plants (banana - Musa sapientum, 
orange - Citrus aurantium, lemon - Citrus limonum, pomegranate 
- Punica granatum, avocado - Percea americana, kiwi - Actinidia 
deliciosa) and undercover products (tomato - Solanum 
lycopersicum, pepper - Capsicum annuum, egg plant - Solanum 
melongena, cucumber - Cucumis sativus, strawberry - Fragaria 
vesca) are planted. Anamur also gave its name to some typical 
agricultural product (Anamur banana, Kukur Pomegranate, 
Bozyazi Golevazi, Ovabasi Orange, etc.) 29. 

      Material and Methods 
The Anamur region of Turkey was selected for this study in order 
to determine sustainability, risk sources and strategies in banana 
farming. Anamur county is located in Turkey’s main banana 
production area. The major share of banana production in the 
Mersin region is concentrated in this area. Of total agricultural 
lands in Anamur county of Mersin province 3.2% is composed of 
open banana fields and 31.7% are covered banana fields 29.  Around 
99.8% of banana production in Mersin takes place in the second 
sub-region, Anamur being  a part of it 7. 

Sub-

region 

County Location Annual mean 

rain (mm) 

Annual mean 

temperature ( oC) 

Climate 

I Centre, Tarsus, 

Erdemli, Silifke 

In the coastline 590 19.6 Mediterranean 

climate 

II Anamur, Aydıncık, 

Bozyazi 

In the coastline 926 19.0 Mediterranean 

climate 

III Gulnar, Camlıyayla In the coastline with an 

altitude 1000-1500 m. 

912 8.9-19.4 Plateau and 

gateway climate 

IV Mut Far from the coast line, 

in territorial region. 

411 11.4-24.0 Gateway climate 

Table 1. Sub-regions and characteristics in Mersin. 

 

Figure 1. Research area. 
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   A face-to-face questionnaire was conducted in oder to determine 
sustainability, risk sources and strategies of banana production. 
Farmers rated the importance of  sources of risk with regards to 
their farm decision making process on Likert type scales ranging 
from one (much more important) to five (much less important). 
There were 26 sources of risk included in questionnaires. Farmers 
also rated the importance of their risk management responses on 
similar Likert type scales, and there were 17 management 
responses to risk included in these questionnaires. In addition, 
in determination of the indicators of banana farming sustainability 
also Likert type scales were used.  For sampling, stratified random 
sampling method was used. The sample size was calculated using 
the Neyman method 30: 
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n  required sample size, N  number of farmers in population, Nh 
number of farmers in the hth stratification, Sh

2 variance of the hth 
stratification, d  permitted error ratio deviated from average of 
population, z reliability coefficient,  D2 (d /z)2. The permissible 
error in the sample size was defined to be 5% within 95% 
confidence interval. 
   Farmers were categorized with respect to their land size as small 
(� 0.2 ha), medium (0.2-1 ha) and large (1 ha �). The questionnaire 
was implemented in January 2008 with 89 randomly selected 
banana farmers in Anamur county of Mersin province. The sample 
was selected randomly from three different villages in Anamur. 
The three villages were selected with respect to the 
recommendations of The Anamur Town Directorate of Agricultural 
and banana production statistics. 
   Farmers’ perceptions were 
studied using descriptive 
statistical analysis. Mean values 
obtained in banana farming and 
factor analysis was conducted on 
the data obtained in the 
questionnaires. The general 
purpose of factor analytic 
techniques is to find a way of 
condensing the information 
contained in a number of original 
variables into a smaller set of new 
composite dimensions (factors) 
with a minimum loss of information. 
For interpretation of the factor 
analysis, it is a rule of thumb that 
has been used frequently by factor 
analysts as a means of making a 
preliminary examination of the 
factor matrix. In short, factor 
loadings greater than +0.30 are 
considered significant; loadings of 
+0.40 are considered more 
important and if the loadings are 
+0.50 or greater, they are 
considered very significant. These 
guidelines are considered useful 
when the sample size is 50 or larger. 

In our study, the factors were interpreted according to factor 
loadings greater than +0.40 31.  All computations were made using 
the SPSS statistical package for Windows. 

     Results and Discussion 
Of 89 farms that the surveys were implemented 40.45% took place 
in small (< 0.2 ha), 46.07% in medium (0.2 - 1 ha) and 13.48% large 
(1 ha <) farm groups. The socio-economic characteristics of farmers 
due to the farm size are provided in Table 2. In the analyzed farms, 
the average age of farmers is 45.33 years and the average duration 
of experience is 21.22 years. These values are found higher in the 
large farm group with respect to the small farms. Almost 50% of 
farmers in all farm groups indicated that they started agricultural 
activities with their own capital and the capital inherited to them. 
Among the surveyed farms, it is seen that more than half of the 
farmers are elementary school graduates. The rate of elementary 
school graduation is 55.6% in small farms, 48.8% in medium sized 
farms and 66.7% in large farms, respectively. These values are in 
parallel with the values recorded  for Turkey  in general. The 
average family size in the farms is 3.38. The share of banana in the 
production patterns is 81.07%, followed by wheat, apple and 
peanuts. 

Sustainability indicators in banana farming: Sustainability in 
agriculture is an issue that has been popular since the report of 
Brundtland Commission 32. Even though many definitions can be 
found for sustainable agriculture, it remains difficult to link the 
concept to practical actions and decisions 33. Development of 
sustainability indicators can be an effective tool to make 
agricultural sustainability operational 34 and to implement 

Farm size  

Small 

( 0.2 ha) 

Medium 

(0.2-1 ha) 

Large 

( 1 ha) 

 

Mean 

Farmer’s age (year) 42.27 46.07 51.92 45.33 

Farmer’s experience in agriculture (year) 16.64 23.88 25.92 21.22 

Farm numbers according to groups  36 41 12 89 

Starting situation to farming     

     -  With inheritance capital and land  2.8 4.9 8.3 4.5 

     -  With own capital 50.0 46.3 41.7 47.2 

     - With inheritance capital, land and own capital 47.2 48.8 50.0 48.3 

     -  Total 100.0 100.0 100.0 100.0 

Farmers’ education level (%)     

      - Illiterate                 - 2.4 8.3 2.2 

      - Literate 8.3 2.4 - 4.5 

      - Primary school 55.6 48.8 66.7 53.9 

      - Middle school 2.8 14.6 16.7 10.1 

      - High school 22.2 17.1 8.3 18.0 

      - University 11.1 14.6 - 11.2 

      - Total 100.0 100.0 100.0 100.0 

Household size 3.33 3.41 3.42 3.38 

Farm size (ha) 0.14 0.47 0.31 0.69 

Banana yield (kg/ha) 50819.44 52947.56 53645.83 52180.89 

Production pattern (%)     

      - Banana (Musa sapientum) 97.97 93.82 72.11 81.07 

      - Wheat (Triticum vulgare) 0.00 0.00 13.0 7.83 

      - Apple (Malus communis L.) 0.00 5.15 7.58 6.20 

      - Orange (Citrus aurantium) 0.00 0.51 1.90 1.31 

      - Groundnut (Arachis hypogaea) 0.00 0.00 4.87 2.94 

      - Vegetables:  pepper (Capsicum annuum)  

             eggplant (Solanum melongena) 

2.03 0.51 0.54 0.65 

      - Total 100.00 100.00 100.00 100.00 

Table 2. Socio-economic features in the investigated farms. 
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sustainability in practical policy decisions 35, 36. It is important to 
determine the extent to which certain farming practices and farming 
systems can be considered sustainable or not 37, 38. In general, 
sustainability of agricultural practices and agricultural systems 
concerns all economic, social and ecological sustainability 39-41. 
  The unpredictability of agricultural product prices and 
accordingly the agricultural income leads to unwillingness of 
farmers to make new investments. That’s why the new investment 
finance needs to be made with either by the existing savings or by 
credit loans. The low level of incomes prohibits meeting the new 
investment finance by savings. Accordingly, new investments 
can only be financed by credit loans. The farmers, who receive 
credit funds, have to consider both receiving profits more than 
the current interest rate and to pay back the credits on a timely 
basis. Farmer who does not have ability to pay back the credit on 
due, prefers not to make new investment 42. 
   In our country, the financial structure of the farms is also rather 
important for the sustainability of the farms. Within this research, 
some characteristics like record-keeping, indebtedness status, 
saving and investment situation and land sales kept place under 
financial situation heading and the declaration of farmers are 
considered at the first sense. Accordingly, it is found out in a 
general interpretation that there is no record-keeping in an 
important share of the farms like 94.4%, there is no utilization of 
credits in 80.0% of them, while 12.4% is indebted towards public 
institutes and 51.7% is towards private institutes. It was found 
that 92.1% of the farms cannot save, 92.1% could not have sold 
land in the last five years, 49.4% could not invest in the farm and 
73.0% could not invest in out of the farm as well. The share of 
farms that keep regular records was largest with 16.7% among 
large-scaled farms. The level of credit use in medium-scaled was 
the largest. Indebtedness ratio was higher in large farms towards 
public institutes and higher in small farms towards private institutes 
relevantly with 16.7% and 63.4%. It is understood from the 

observed farms that the saving rate, investing in and out of the 
farms ratios are lower for the last five years (Table 3). Similar 
findings were retrieved in different studies concerning different 
regions and provinces of Turkey 43-46. 
   The employment situations of the farmers and their families in or 
out of the farm are interpreted within the study (Table 4). The 
share of farmer working in his farm was 94.4% of the surveyed 89 
farms and the rate of employment in off-farm agricultural jobs 
18%. It was observed that as the land size gets larger, the rate of 
getting employed in off-farm agricultural or non-agricultural jobs 
decline. 
  Decision making under risk is also important in agricultural 
production. The steps of decision making under risk in agricultural 
production are determination of potential risk sources, 
determination of probable cases and outcomes that can occur like 
price variations and climatic change, deciding upon 
implementation of alternative strategies, determination of probable 
outcomes of each strategy, interpretation of the relationship 
between risk and income 47. The farms generally consider solely 
their own conditions while they are making decisions in our 
country. The methods of decision making under risk cannot be 
used in farms due to low level of education of farmers, irregular 
record keeping, etc. Accordingly, the effective persons rather than 
methods are surveyed in terms of agricultural decision making46. 
   The effective persons in terms of decision making with regards 
to investment, saving, enlarging the farm, future, marketing, 
product patterns and cases related with out of the farm are 
provided in Table 5. In a general interpretation, it was understood 
that the farmer himself is the decision maker in more than 50% 
farms, and the family members of the farmer are effective in decision 
making in around 40-50% of farms. Similar findings were reached 
in different farm groups. 
   The reason of dealing with and sustaining agricultural activities, 
the factors that can help farmers, youngsters having dealing with 

agricultural activities and the effective factors behind, 
were investigated within the research in order to set 
forward sustainability of banana production. The main 
reason of agricultural activities was defined as 
receiving profits in small-scaled farms (1.19), and 
keeping ownership of land for medium- (1.22) and large- 
scaled (1.17) farms (Table 6). The reason of maintaining 
agricultural activities was identified as keeping the 
ability to find credits when required for all farm groups. 
It is understood that contributions of publicly 
employed agricultural engineers and membership to 
cooperatives perceived as negligible (Table 7). 
  The factors that can help farmers to maintain 
agricultural activities are demonstrated in Table 8. It is 
understood that the most important factor that can 
help farmers in future is price guarantee for products 
and the most unimportant factors is provision of 
household economics services for all farm groups. 
  It was declared that young farmers will sustain banana 
production in 69.4% of small-scaled, 68.3% of medium- 
scaled and 75.0% of large-scaled farms (Table 9). The 
most important reason declared by young farmers for 
non-maintenance of agricultural activities in future are 
better education opportunities and life standards in 
out of the sector for small-scaled farms, better 

Farm size  

Small 

( 0.2 ha)

Medium 

(0.2-1 ha) 

Large 

( 1 ha) 

 

Mean 

Keeping record     

      - Keeping record regularly 5.6 2.4 16.7 5.6 

      - Do not keeping record regularly 94.4 97.6 83.3 94.4 

Agricultural credit usage     

      - Use credit 2.8 31.7 16.7 18.0 

      - Do not use credit 97.2 68.3 83.3 80.0 

State institutions     

      - Debiting to state institutions 8.3 14.6 16.7 12.4 

      - No debiting to state institutions 91.7 85.4 83.3 87.6 

Private institutions     

      - Debiting to private institutions 36.1 63.4 58.3 51.7 

      - No debiting to state institutions 63.9 36.6 41.7 48.3 

Saving     

      - Make saving 13.9 2.4 8.3 7.9 

      - No saving 86.1 97.6 91.7 92.1 

Land selling in the last 5 years     

      - Sold 13.9 2.4 8.3 7.9 

      - Did not sell 86.1 97.6 91.7 92.1 

Agricultural investment in the last 5 years     

      - Making investment 33.3 65.9 50.0 50.6 

      - No investment 66.7 34.1 50.0 49.4 

Off-farm investment in the last 5 years      

      - Making investment 19.4 31.7 33.3 27.0 

      - No investment 80.6 68.3 66.7 73.0 

Table 3. Financial characteristics of  investigated farms (%). 
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education opportunities in out of the sector for medium-scaled 
farms and inadequacy of agricultural income and better education 
opportunities and life standards in out of the sector for large- 
scaled farms (Table 10). 

Risk sources in banana farming: Agricultural households in 
developing countries are characterized by high poverty levels, 
large proportion of their production is kept for subsistence needs 
and selling surplus to the market to meet households’ basic needs. 
Production, consumption and reproduction decisions are 
integrated. Not all products and factors of production are tradable 
because of high transaction costs, shallow markets and risks and 
uncertainty of weather conditions which drive purchase prices 
up and selling prices low. Limited access to credit is a frequent 
cause of market failure, as the household cannot satisfy an annual 
cash income constraint, with expenditure higher than revenue at 
certain periods of the year. The household faces a price band, 
where the purchase price is higher than the selling price 8. 
   Farming is a risky occupation. Farmers are confronted with a 
continuously changing landscape of possible price, yield and 
other outcomes that affect their financial returns and overall 
welfare48. In mathematical terms, risk is described by the probability 
distribution function of outcome variability. Agricultural risks 
include production, price and market, institutional, human or 
personal, business and financial risks 49. Risk management involves 
the selection of methods for with all types of risks in order to meet 
the decision maker’s goal while also taking their-risk attitude into 
account. This means calculating the risk return trade-off in 
designing risk management strategies is an important target in 
agricultural business 50. 
  There are various similar studies in the literature aiming to 
determine risk sources affecting agricultural production and risk 
management strategies 46, 51-61. Yet, a similar study could not be 
found directly related with risk sources and risk management 
strategies in banana production. 
  In the study, the risk sources encountered by farmers are 
investigated under 26 headings with regards to the regional 
conditions. The average values referring to risk sources affecting 
agricultural production are provided with regards to farm groups 
in Table 11. Accordingly, in an overall interpretation, the most 
important risk factor for banana farmers is the variation in banana 
prices (1.59), the least important one is landslide (4.83). With regards 
to different farm groups, variability in banana prices is the most 
important risk source for small- and large-scaled farms 

(consecutively 1.58 and 1.33), yet variability in input prices is 
important for medium-scaled farms. The least important factors 
are thieving for small-scaled (4.78) and landslide for medium- and 
large- scaled farms (consecutively 4.78 and 4.92). 
   The outputs of factor analysis regarding risk factors affecting 
banana production are provided in Table 12. Six different factors 
were found at the end of the factor analysis for small-scaled farms, 
conducted considering the requirement of having eigen values 
larger than 1, and these factors explained 61.67% of the variation. 
As variables of the changes in the economic situation of the 
country, the changes in the general and agricultural policy of the 
government, excessive rainfall, insufficient rainfall and flood have 
high positive factor loading. The Factor 1 is named as “policy 
and production risk”, Factor 2 is “financial risk”. Factors of 
debt situation, changes in interest rates, changes in land prices 
and inadequate ownership of tools and machines have high factor 
loading. As the factors of changes in input and banana prices 
changes in banana yields, diseases and lack of contracted farming 
have high factor loading, Factor 3 is named as “marketing risk”. 
Factor 4 is named as “institutional risk”, considering the loadings 
of factors taking in this group, the changes in government policies 
(0.436) and lack of record keeping (0.463) have positive correlation 
with Factor 4. Factor 5 is positively correlated with problems 
regarding finding labor force and inadequacy of contracted 
farming, therefore, Factor 5 is named as “contracting risk”. Factor 
6 is same-directionally related with climatic conditions variable, 
and the factor loading is found as 0.724. Accordingly, Factor 6 is 
called as “climate risk”. 
  Six factors were found in the factor analysis conducted for 
banana production risk sources in medium-scaled farms. These 
factors explained 61.2% of the variation. Factor 1 is named as 
“human risk”. Yet, variables of occupational accident, health 
problems, family relations, difficulties for finding labor and thieving 
have high factor loadings and directly related with Factor 1. Factor 
2 can be named as “contracting risk”. This factor is related with 
diseases, pests, lack of contracted farming and inadequacy of 
tools and machines positively, and factor loadings of these 
variables change between 0.40 and 0.75. Factor 3 is named as 
“institutional risk” as the factor loadings of changes in interest 
rates, frost cases, diseases and thieving variables. Factor 4 is 
“policy risk”. The variables of government policies and changes 
in economic situation of the country, difficulties for finding labor 
and Factor 4 are found to be directly correlated. Factor 5 is 
“production risk” and found to be positively related with 

Farm size Factor 

Small 

(  0.2 ha) 

Medium 

(0.2-1 ha) 

Large 

( 1 ha) 

 

Mean

To make agricultural education programs for young people 2.22 1.95 2.42 2.12 

Availability of home-economics services 4.50 3.78 4.50 4.17 

Increasing educational opportunities 1.75 1.66 1.83 1.72 

Improve infrastructure (road, telecommunication etc.) 2.33 2.27 3.00 2.39 

To increase the availability of off-farm employment 2.06 2.22 2.17 2.15 

Provide support to natural disasters (flood, hail, frost, etc.) 1.28 1.61 1.33 1.44 

To exist additional employment opportunities for family members 2.36 2.41 2.42 2.39 

Providing guarantee for crop prices 1.03 1.09 1.33 1.10 

Increasing credit availability 3.28 2.56 2.17 2.79 

The increase in income support by government 2.11 2.32 2.17 2.21 

To increase number of agricultural cooperatives 3.03 2.90 2.42 2.89 

Table 8. Factors helping to farmers in the future. 

Likert  Scale: From  1( Much more important) to  5 (Much less important) 
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insufficient rainfall and negatively with prices of inputs and 
products. Factor 6 can be explained as “climate risk”. Yet, 
variables such as change in climatic conditions, pests and change 
in banana yield are positively related with this factor. 
  In the survey area, the risk sources encountered in banana 
production in large-scaled farms are analyzed and factor analysis 
was implemented to the retrieved data. It is considered to be 
appropriate to take variables with eigen values higher than 2 in 
determination of number of factors. The determined 5 factors 
explained 77.24% of the variation. Factor 1 is “financial risk”. 
This factor is found to be positively correlated with variables 
affecting business finance such as debt situation, change in 

banana yields and interest rates, lack of contracted farming and 
inadequacy of tools and machines. Factor 2 is interpreted as 
“production risk”. Yet, the loadings of variables affecting 
production like policy changes, banana yield, changes in interest 
rates, frosts, diseases, difficulties for finding labor, flood, landslide 
and lack of record keeping are found to be higher than 40%. All 
these variables can affect production inversely. Changes in input 
and product prices taking place in marketing risk have high factor 
loading and found to be positively correlated with Factor 3. 
Accordingly, Factor 3 is identified as “market risk”. Factor 4 can 
be explained as “human risk”. Yet, factor loadings of thieving, 
problems in family relations and health problems are found higher. 

Farm size Going on 

farming 

% Giving up 

farming 

% Total % 

Small (< 0.2 ha) 25 69.4 11 30.6 36 100.0 

Medium (0.2-1 ha) 28 68.3 13 31.7 41 100.0 

Large (1 + ha) 9 75.0 3 25.0 12 100.0 

Total 62 69.7 27 30.3 89 100.0 

Table 9. Views of youth farmers on farming. 

Farm size  Factor  

Small 

(  0.2 ha) 

Medium 

(0.2-1 ha) 

Large 

( 1 ha) 

 

Mean 

Lack of institutional support to farming 3.36 3.61 4.00 3.56 

Farming doesn’t provide adequate income 1.82 2.23 1.00 1.93 

Difficulties obtaining credit 4.18 4.08 3.67 4.07 

Farming is to risky 2.36 3.00 2.00 2.63 

Farming is not attractive 1.82 2.31 1.67 2.04 

Better educational opportunities in other sectors 1.36 1.23 1.00 1.26 

Better standard of living in other industries 1.36 1.54 1.00 1.41 

Table 10. Factors affecting to give up farming by youth farmers. 

Likert  Scale: From  1( Much more  important) to  5 (Much less important) 

Farm size Source 

Small 

( 0.2 ha) 

Medium 

(0.2-1 ha) 

Large 

( 1 ha) 

Mean 

Government policy and agricultural policy 2.72 (1.06) 2.90 (1.26) 2.75 (1.36) 2.81 (1.19) 

Economic situation  1.92 (0.84) 1.80 (0.71) 1.67 (0.65) 1.83 (0.76) 

Input costs 1.72 (0.45) 1.63 (0.62) 1.50 (0.52) 1.65 (0.55) 

Banana prices 1.58 (0.50) 1.68 (0.61) 1.33 (0.49) 1.59 (0.56) 

Debt situation 3.44 (1.29) 3.17 (1.05) 3.08 (1.16) 3.27 (1.17) 

Banana yields 3.64 (1.19) 3.39 (1.24) 2.92 (1.24) 3.43 (1.23) 

Interest rates 3.69 (1.09) 3.29 (1.19) 2.83 (1.40) 3.39 (1.20) 

Climate conditions 2.64 (0.72) 2.56 (0.87) 2.00 (0.74) 2.52 (0.81) 

Frost 2.33 (0.68) 2.09 (0.80) 1.67 (0.65) 2.13 (0.76) 

Excessive rainfall 2.89 (1.09) 3.19 (0.90) 3.00 (0.74) 3.04 (0.96) 

Insufficient rainfall 2.56 (0.84) 2.95 (0.89) 2.67 (0.89) 275 (0.88) 

Diseases  4.25 (1.16) 3.85 (1.19) 3.50 (1.38) 397 (1.22) 

Pests 4.36 (0.89) 4.12 (1.08) 4.08 (1.08) 4.21 (1.01) 

Work accidents 4.75 (0.44) 4.66 (0.62) 4.75 (0.62) 4.71 (0.55) 

Health problems 4.56 (0.69) 4.54 (1.07) 4.83 (0.39) 4.58 (0.86) 

Family relationships 4.67 (0.48) 4.76 (0.54) 4.83 (0.39) 4.73 (0.49) 

Land prices 4.42 (0.77) 4.02 (1.08) 3.67 (1.07) 4.13 (0.99) 

Insufficient family labor 3.61 (1.36) 3.46 (1.25) 4.17 (0.72) 3.62 (1.25) 

Difficulties for finding labor 4.53 (0.51) 4.66 (0.69) 4.67 (0.49) 4.61 (0.59) 

Lack of contract growing 4.33 (1.01) 4.02 (1.15) 4.00 (1.48) 4.15 (1.14) 

Insufficient machinery 4.56 (0.50) 4.32 (0.76) 4.58 (0.90) 4.45 (0.69) 

Thieving 4.78 (0.42) 4.68 (0.52) 4.67 (0.65) 4.72 (0.49) 

Fire 4.64 (0.49) 4.83 (0.38) 4.83 (0.39) 4.75 (0.43) 

Floods 2.56 (0.94) 2.76 (0.97) 2.25 (0.75) 2.61 (0.94) 

Landslide 4.86 (0.35) 4.78 (0.48) 4.92 (0.29) 4.83 (0.41) 

Lack of keeping farm records 4.75 (0.50) 4.76 (0.58) 4.75 (0.45) 4.75 (0.53) 
 

Table 11. Risk sources in banana production in the investigated farms. 

*Likert type scale is used (from 1 (much more important) to 5 (much less important).  Values in parenthesis are Standard deviations 
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Factor 5 is named as “climate and contracting risk”, and found 
in positive relationship with inadequacy of contracted farming, 
work accidents and health problems, insufficient and excessive 
rainfall. 

Risk management strategies in banana farming: The most 
important risk management strategy implemented by farmers 
towards risk sources affecting banana production in the surveyed 
farms in the investigated region was found to be spraying and 
drenching for diseases and pests among all farm groups. The 
average value changed between 1.02 and 1.08 for all farm sizes. 
The unimportant risk strategies that banana farmers do not pay 
attention in the surveyed farms are having consultancy for debt 
management and reducing the farm land (Table 13). 
   In order to summarize risk management strategies implemented 
by farmers in banana production, factor analysis was applied and 
the findings are demonstrated in Table 14. Six factors were 
determined in small-scaled farms with eigen values higher than 1. 
These factors explained 64.65% of total variation. For this group 
of farms, Factor 1 is determined as “certain income”. Record 
keeping in farms, off-farm employment of family members, off- 
farm investment and growing more than one crop have high factor 
loadings and are positively related with Factor 1. Factor 2 is named 
as “contracting production” due to the factor loadings of 
contracted farming and growing more than one crop. Factor 3 is 
named as “insurance and diversification” and is positively related 
with producing more than one variety, having insurance, enlarging 
the farm. Factor 4 is named as “spreading sales” due to heavy 
loadings of spreading the sales over time and arranging resource 
use. Factor 5 is named as “marketing management”. Gathering 
market information variable has 0.563 factor loading that it is 
positively related with Factor 5. Factor 6 is named as “financial 
management” due to the heavy factor loading of receiving 
consultancy for debt management. 
   For the factor analysis undertaken with medium-scaled banana 
farms, 6 factors with eigen values higher than 2 were determined 
and these factors explained 69.21% of the variation. Factor 1 is 
called as “security” due to factor loadings of variables of contract 
growing, reducing debts, producing more than one variety, keeping 
regular records and having insurance. Factor 2 is “off-farm 
income”. Variables of off-farm investment and off-farm 
employment of farmer have higher factor loading than 0.80 and 
positively related with Factor 2. Factor 3 is named as “insurance”. 
The reasoning is, finding factor loadings of spreading sales over 
time and arranging resource use. Variables of producing more 
than one variety, regular record keeping and reducing the farm 
land are positively related with Factor 4 and they have heavy 
factor loadings. Accordingly, Factor 4 is named as “financial 
management”. Due to factor loadings of gathering market 
information and planning expenditures variables, Factor 5 is called 
as “marketing management”. Factor 6 is “production 
management” factor. Variable of spraying and drenching for 
diseases and pests is correlated with Factor 6 positively and has 
heavy factor loading. 
  At the end of the factor analysis implemented with the risk 
management strategies applied by surveyed large-scaled farms, 5 
factors with eigen values higher than 1 were determined. These 
factors explain 80.86% of total variation. Factor 1 is called as 
“marketing management” as the variable of gathering market 

information has factor loading of 0.830. Factor 2 can be explained 
as “insurance and security” due to heavy factor loadings of 
having crop insurance, regular record keeping, planning 
expenditures and producing more than one variety variables. 
Factor 3 is named as  “production management”. This is because 
of the direct relationship of this factor with variables of spraying 
and drenching for diseases and pests, enlarging the farm and off- 
farm employment of family members. Factor 4 is called as “income 
spreading”. Factor loadings of variables ordering resource 
utilization, off-farm employment of the farmer, spreading of sales 
over time and producing more than one variety are found to be 
higher than 0.40. Factor 5 is “off-farm investment” factor and is 
positively related with reducing farm land and off-farm investment 
variables. 

             Conclusions 
The objectives of this study were to study the current general 
socio-economic situation of farmer in the banana farm, to 
investigate risk sources and risk management strategies in banana 
production, to evaluate farming reasons of farmers and to determine 
sustainability conditions in banana production. In the analyzed 
farms, the average age of farmers is 45.33 years and the average 
duration of experience is 21.22 years. Almost 50% of farmers in all 
farm groups indicated that they started agricultural activities with 
their own capital and the capital inherited to them. Among the 
surveyed farms, it is seen that more than half of the farmers are 
elementary school graduates. The most important reason declared 
by young farmers for non-maintenance of agricultural activities in 
future are better education opportunities and life standards in out 
of the sector for small-scaled farms, better education opportunities 
in out of the sector for medium-scaled farms and inadequacy of 
agricultural income and better education opportunities and life 
standards in out of the sector for large-scaled farms. 
    In addition, farmers all over the world face with several sources 
of risk, such as production and price risks, which are an inherent 
part of agriculture. Especially in Turkey, risk management in banana 
production is, therefore, an important topic at the farm level. The 
most important risk factor for banana farmers is the variation in 
banana prices (1.59), the least important one is landslide (4.83). 
The most important risk management strategy implemented by 
farmers towards risk sources affecting banana production in the 
surveyed farms in the investigated region is found to be spraying 
and drenching for diseases and pests among all farm groups. The 
average value changes between 1.02 and 1.08 for all farm sizes. 
   Sustainability of banana production is rather important for banana 
production in Turkey. It will be possible to enjoy rise in production 
in the next years if the farmers are guided with regards to technical 
and financial topics related with covered production. Organization 
of farmers is required in order to plan banana production according 
to the demand and in order to increase product quality of Anamur 
banana, which is the resource of Turkish banana 6. In accordance, 
Research & Development aiming to reduce costs and improve 
quality needs to be considered carefully and research for driving 
the consumer to consume local products need to be made. In this 
concern, keeping the competitive power of national production is 
also important 62. 



Journal of Food, Agriculture & Environment, Vol.7 (2), April 2009      291 

 
F

ac
to

rs
 f

o
r 

 S
m

al
l 

F
ar

m
 G

ro
u
p
 

 0
.2

 h
a1

 
F

ac
to

rs
 f

o
r 

 M
ed

iu
m

  
F

ar
m

 G
ro

u
p

 0
.2

-1
 h

a2
 

F
ac

to
rs

 f
o

r 
 L

ar
g
e 

F
ar

m
 G

ro
u

p
 

1
 h

a3
 

R
is

k
 s

o
u
rc

e 
 

1
 

2
 

3
 

4
 

5
 

6
 

1
 

2
 

3
 

4
 

5
 

6
 

1
 

2
 

3
 

4
 

5
 

G
o
v
er

n
m

en
t 

p
o
li

cy
 a

n
d
 a

g
ri

cu
lt

u
ra

l 
p
o
li

cy
 

0
.5

6
6

0
.4

3
6

 
0
.7

1
8

0
.4

6
8

0
.5

8
3

 

E
co

n
o
m

ic
 s

it
u
at

io
n
  

0
.8

0
8

 
0
.5

8
6

 

In
p
u
t 

co
st

s 
0
.8

1
3

 
-0

.8
1
1

0
.8

1
5

 

B
an

an
a 

p
ri

ce
s 

0
.8

5
0

 
-0

.6
9
8

0
.7

3
9

-0
.4

4
7

 

D
eb

t 
si

tu
at

io
n

 
0

.8
0

7
0

.4
4

4
 

0
.8

8
0

 

B
an

an
a 

y
ie

ld
s 

0
.4

4
7

 
0
.5

9
2

0
.5

3
3

0
.5

2
6

0
.4

4
9

 

In
te

re
st

 r
at

es
 

0
.8

3
0

 
0
.7

9
7

0
.7

4
7

0
.5

8
9

 

C
li

m
at

e 
co

n
d
it

io
n
s 

0
.7

2
4

 
0
.6

4
9

0
.8

1
4

 

F
ro

st
 

-0
.5

4
7

 
0
.7

7
5

0
.6

6
6

0
.4

7
6

 

E
x
ce

ss
iv

e 
ra

in
fa

ll
 

0
.5

5
2

-0
.4

8
5

-0
.4

6
1
 

0
.5

6
1

0
.7

1
7
 

In
su

ff
ic

ie
n
t 

ra
in

fa
ll

 
0

.6
6

8
 

0
.6

4
6

0
.9

1
3

 

D
is

ea
se

s 
 

-0
.6

6
8

0
.4

3
8

0
.4

9
9
 

0
.5

6
1

0
.5

6
2

0
.5

7
3

0
.4

0
6

 

P
es

ts
 

-0
.6

4
7

0
.7

2
8
 

0
.4

6
2

0
.8

0
1

 

W
o
rk

 a
cc

id
en

ts
 

-0
.4

8
8

0
.7

7
2

 
0
.4

9
1

0
.6

2
1
 

H
ea

lt
h
 p

ro
b
le

m
s 

-0
.7

3
1

0
.5

9
9

 
0
.4

5
2

0
.5

5
6
 

F
am

il
y

 r
el

at
io

n
sh

ip
s 

0
.5

1
0

0
.4

2
9

0
.6

7
8

 
0
.7

4
2

 

L
an

d
 p

ri
ce

s 
0
.6

1
4

 
0
.7

3
8

 

In
su

ff
ic

ie
n
t 

fa
m

il
y

 l
ab

o
r 

 
0
.6

8
0

-0
.6

0
9

 

D
if

fi
cu

lt
ie

s 
fo

r 
fi

n
d
in

g
 l

ab
o
r 

0
.8

6
3

0
.4

9
0

 
0
.6

6
5

0
.5

9
2

-0
.4

6
6

 

L
ac

k
 o

f 
co

n
tr

ac
t 

g
ro

w
in

g
 

0
.5

0
2

0
.4

7
4

0
.5

7
2
 

0
.7

7
4

0
.4

7
8
 

In
su

ff
ic

ie
n
t 

m
ac

h
in

er
y

 
0
.5

6
5

0
.7

2
3
 

0
.6

8
3

 

T
h
ie

v
in

g
 

-0
.5

2
5

0
.5

4
4

 
0
.4

9
7

0
.9

0
5

 

F
ir

e 
-0

.7
4
1

 
0
.4

8
0

0
.8

1
0

 

F
lo

o
d
s 

0
.5

9
1

-0
.4

4
8

0
.4

2
0

-0
.5

6
0
 

0
.8

7
3

 

L
an

d
sl

id
e 

-0
.5

8
3

0
.7

2
5

 
0

.7
7

1
 

L
ac

k
 o

f 
k
ee

p
in

g
 f

ar
m

 r
ec

o
rd

s 
-0

.6
2

9
0

.4
6

3
 

0
.5

5
0

0
.8

6
4

 

P
er

ce
n
t 

o
f 

to
ta

l 
v
ar

ia
n
ce

 e
x
p
la

in
ed

 (
%

) 
6
1
.6

7
 

6
1
.2

0
 

7
7
.2

4
 

 Ta
bl

e 1
2.

 F
ac

to
r a

na
ly

si
s r

es
ul

ts
 fo

r r
is

k 
so

ur
ce

s b
y 

fa
rm

 g
ro

up
s  

(r
ot

at
ed

 co
m

po
ne

nt
 m

at
rix

). 

1 N
am

e 
of

 fa
ct

or
s:

 1
: P

ol
ic

y 
an

d 
pr

od
uc

tio
n 

ris
k,

 2
: F

in
an

ci
al

  r
is

k,
 3

: M
ar

ke
tin

g 
ris

k,
 4

: I
ns

tit
ut

io
na

l  
ris

k,
 5

: C
on

tra
ct

in
g 

 ri
sk

, 6
: C

lim
at

e 
ris

k 
2 N

am
e 

of
 fa

ct
or

s:
 1

: H
um

an
 ri

sk
, 2

: C
on

tra
ct

in
g 

ris
k,

 3
: I

ns
tit

ut
io

na
l r

is
k,

 4
: P

ol
ic

y 
ris

k,
 5

: P
ro

du
ct

io
n 

ris
k 

, 6
: C

lim
at

e 
 ri

sk
 

3 N
am

e 
of

 fa
ct

or
s:

 1
: F

in
an

ci
al

 ri
sk

, 2
: P

ro
du

ct
io

n 
ris

k 
, 3

: M
ar

ke
t r

is
k,

 4
: H

um
an

 ri
sk

, 5
: C

lim
at

e 
an

d 
co

nt
ra

ct
in

g 
ris

k 
 N

ot
e:

 F
ac

to
r l

oa
di

ng
s 

ar
e 

sm
al

l f
ro

m
 .4

0 
in

 th
e 

bl
an

k 
ce

lls
 



     292 Journal of Food, Agriculture & Environment, Vol.7 (2), April 2009 

F
ar

m
 s

iz
e 

S
tr

at
eg

ie
s 

S
m

al
l 

(
 0

.2
 h

a 

M
ed

iu
m

 

(0
.2

-1
 h

a 

L
ar

g
e 

(1
 +

 h
a)

 

M
ea

n
 

G
ro

w
in

g
 m

o
re

 t
h

an
 o

n
e 

cr
o

p
 

4
.5

0
 (

0
.7

7
) 

4
.3

4
 (

0
.9

9
) 

3
.3

3
 (

1
.7

8
) 

4
.2

7
 (

1
.1

1
) 

G
ro

w
in

g
 m

o
re

 t
h

an
 o

n
e 

v
ar

ie
ty

 
4

.5
0

 (
0
.6

9
) 

3
.6

8
 (

1
.2

5
) 

3
.3

3
 (

1
.3

0
) 

3
.9

7
 (

1
.1

5
) 

S
p

re
ad

in
g

 s
al

es
 

3
.9

4
 (

0
.9

5
) 

3
.0

9
 (

1
.0

7
) 

2
.5

0
 (

1
.3

8
) 

3
.3

6
 (

1
.1

8
) 

G
at

h
er

in
g
 m

ar
k

et
 i

n
fo

rm
at

io
n

 
3

.5
0

 (
0
.9

7
) 

3
.3

7
 (

0
.9

9
) 

3
.8

3
 (

1
.1

9
) 

3
.4

8
 (

1
.0

1
) 

P
la

n
n

in
g

 e
x

p
en

d
it

u
re

s 
1

.5
3

 (
0
.5

6
) 

1
.4

6
 (

0
.5

5
) 

2
.0

8
 (

0
.9

9
) 

1
.5

7
 (

0
.6

6
) 

In
v

es
ti

n
g

 o
ff

 -
fa

rm
 

4
.1

4
 (

1
.2

9
) 

4
.2

2
 (

1
.1

7
) 

4
.5

0
 (

0
.6

7
) 

4
.2

2
 (

1
.1

7
) 

F
am

il
y

 m
em

b
er

s 
w

o
rk

in
g

 o
ff

-f
ar

m
 

4
.1

4
 (

1
.4

8
) 

3
.9

0
 (

1
.5

6
) 

3
.6

7
 (

1
.5

6
) 

3
.9

7
 (

1
.5

2
) 

F
ar

m
er

 w
o

rk
in

g
 o

ff
-f

ar
m

 
2

.7
5

 (
1
.7

1
) 

4
.1

9
 (

1
.3

1
) 

4
.5

0
 (

1
.0

0
) 

3
.6

5
 (

1
.6

2
) 

M
an

ag
in

g
 d

eb
t 

w
it

h
 e

x
p
er

ts
 

4
.9

4
 (

0
.2

3
) 

4
.8

0
 (

0
.5

6
) 

4
.8

3
 (

0
.3

9
) 

4
.8

7
 (

0
.4

3
) 

A
rr

an
g

in
g

 r
es

o
u

rc
e 

u
se

 
4

.8
1

 (
0
.4

0
) 

4
.4

1
 (

0
.8

1
) 

4
.0

0
 (

0
.7

4
) 

4
.5

2
 (

0
.7

1
) 

R
ed

u
ci

n
g
 d

eb
t 

1
.9

2
 (

0
.7

3
) 

1
.9

8
 (

0
.9

1
) 

2
.2

5
 (

0
.7

5
) 

1
.9

9
 (

0
.8

2
) 

H
av

in
g

 c
ro

p
 i

n
su

ra
n

ce
 

3
.5

6
 (

1
.1

1
) 

2
.8

0
 (

1
.1

0
) 

2
.7

5
 (

1
.0

6
) 

3
.1

0
 (

1
.1

5
) 

S
p

ra
y

in
g
 a

n
d
 d

re
n

ch
in

g
 f

o
r 

d
is

ea
se

s 
an

d
 p

es
ts

 
1

.0
8

 (
0
.2

8
) 

1
.0

2
 (

0
.1

6
) 

1
.0

8
 (

0
.2

9
) 

1
.0

6
 (

0
.2

3
) 

R
ec

o
rd

 k
ee

p
in

g
 

4
.6

1
 (

0
.8

7
) 

4
.5

1
 (

0
.5

5
) 

4
.1

7
 (

0
.9

4
) 

4
.5

1
 (

0
.7

6
) 

C
o

n
tr

ac
t 

g
ro

w
in

g
 

4
.5

8
 (

0
.5

0
) 

4
.4

4
 (

0
.6

3
) 

4
.2

5
 (

0
.7

5
) 

4
.4

7
 (

0
.6

0
) 

T
o

 e
n
la

rg
e 

fa
rm

 l
an

d
 

2
.9

2
 (

0
.7

3
) 

2
.6

6
 (

1
.0

6
) 

2
.2

5
 (

0
.4

5
) 

2
.7

1
 (

0
.8

9
) 

T
o

 d
im

in
is

h
 f

ar
m

 l
an

d
 

4
.8

6
 (

0
.3

5
) 

4
.6

1
 (

0
.4

9
) 

4
.8

3
 (

0
.3

9
) 

4
.7

4
 (

0
.4

4
) 

Ta
bl

e 1
3.

 R
is

k 
m

an
ag

em
en

t s
tra

te
gi

es
 in

 b
an

an
a p

ro
du

ct
io

n 
in

 th
e i

nv
es

tig
at

ed
 fa

rm
s. 

* L
ik

er
t t

yp
e 

sc
al

e 
is

 u
se

d 
(f

ro
m

 1
 (

m
uc

h 
m

or
e 

im
po

rta
nt

) 
to

 5
 (

m
uc

h 
le

ss
 im

po
rta

nt
). 

Va
lu

es
 in

 p
ar

en
th

es
is

 a
re

 S
ta

nd
ar

d 
de

vi
at

io
ns

 

 
F

ac
to

rs
 f

o
r 

 S
m

al
l 

F
ar

m
 G

ro
u
p
 

 0
.2

 h
a 

F
ac

to
rs

 f
o
r 

 M
ed

iu
m

  
F

ar
m

 G
ro

u
p
 0

.2
-1

 h
a 

F
ac

to
rs

 f
o
r 

 L
ar

g
e 

F
ar

m
 G

ro
u
p
 

1
 h

a 
S

tr
at

eg
ie

s 

1
 

2
 

3
 

4
 

5
 

6
 

1
 

2
 

3
 

4
 

5
 

6
 

1
 

2
 

3
 

4
 

5
 

G
ro

w
in

g
 m

o
re

 t
h
an

 o
n
e 

cr
o
p
 

0
4
3
2

0
.6

0
1

 
0
.7

2
5

-0
.4

3
2

-0
.7

3
4

 

G
ro

w
in

g
 m

o
re

 t
h
an

 o
n
e 

v
ar

ie
ty

 
0
.6

1
6

0
.4

6
9

0
.5

2
9

 
-0

.4
0
4

0
.5

9
3

0
.4

7
9

-0
.4

0
2
 

S
p
re

ad
in

g
 s

al
es

 
0
.7

5
5

 
0
.7

0
6

0
.7

4
6

 

G
at

h
er

in
g
 m

ar
k
et

 i
n
fo

rm
at

io
n
 

0
.5

6
3

 
0
.7

3
1

0
.8

3
0

 

P
la

n
n
in

g
 e

x
p
en

d
it

u
re

s 
-0

.7
3
4

 
0
.6

1
4

0
.6

9
3

 

In
v
es

ti
n
g
 o

ff
-f

ar
m

 
0
5
4
5

0
.8

9
7
 

0
.4

6
6

0
.4

2
1
 

F
am

il
y

 m
em

b
er

s 
w

o
rk

in
g
 o

ff
-f

ar
m

 
0
6
7
1

 
-0

.5
3
7

-0
.5

4
4

-0
.5

7
6

0
.4

2
8

-0
.5

3
7
 

F
ar

m
er

 w
o
rk

in
g
 o

ff
-f

ar
m

 
0
.4

3
0

0
.8

3
4
 

-0
.4

4
1

0
.7

4
4

 

M
an

ag
in

g
 d

eb
t 

w
it

h
 e

x
p
er

ts
 

0
.7

5
3

 
-0

.5
8
8

-0
.8

0
2

 

A
rr

an
g
in

g
 r

es
o
u
rc

e 
u
se

 
0
.7

3
1

 
0
.6

8
5

0
.8

2
2

 

R
ed

u
ci

n
g
 d

eb
t 

-0
.7

3
7

0
.6

7
2

 
0

.7
9

6
 

H
av

in
g

 c
ro

p
 i

n
su

ra
n

ce
 

0
.6

7
3

0
.4

6
8

 
0

.5
2

4
0

.8
2

9
 

S
p
ra

y
in

g
 a

n
d
 d

re
n
ch

in
g
 f

o
r 

d
is

ea
se

s 
an

d
 p

es
ts

 
-0

.8
1
5

 
0
.8

6
4

0
.5

6
4

-0
.5

8
4

 

R
ec

o
rd

 k
ee

p
in

g
 

0
.7

4
1

0
.4

9
2

 
0

.6
3

9
0

.7
9

9
 

C
o
n
tr

ac
t 

g
ro

w
in

g
 

0
.7

5
6

0
.7

4
0

 
-0

.9
4
0

 

T
o

 e
n
la

rg
e 

fa
rm

 l
an

d
 

-0
.5

2
3

0
.4

8
0

-0
.6

0
9

 
0

.5
4

2
0

.8
9

7
 

 T
o

 d
im

in
is

h
 f

ar
m

 l
an

d
 

-0
.6

7
8

 
0

.4
8

9
0

.6
9

4
0

.9
4

8
 

P
er

ce
n
t 

o
f 

to
ta

l 
v
ar

ia
n
ce

 e
x
p
la

in
ed

 (
%

) 
6
4
.4

5
 

6
9
.2

1
 

8
0
.8

6
 

Ta
bl

e 1
4.

 F
ac

to
r a

na
ly

si
s r

es
ul

ts
 fo

r r
is

k 
m

an
ag

em
en

t s
tra

te
gi

es
 b

y 
 fa

rm
 g

ro
up

s  
(r

ot
at

ed
 co

m
po

ne
nt

 m
at

rix
). 

1 
N

am
e 

of
 f

ac
to

rs
: 1

: C
er

ta
in

 in
co

m
e,

 2
: C

on
tra

ct
in

g 
pr

od
uc

tio
n,

 3
: I

ns
ur

an
ce

 a
nd

 d
iv

er
si

fic
at

io
n,

 4
: S

pr
ea

di
ng

 s
al

es
, 5

: M
ar

ke
tin

g 
m

an
ag

em
en

t, 
6:

 F
in

an
ci

al
 m

an
ag

em
en

t 
2 

N
am

e 
of

 f
ac

to
rs

: 
1:

 S
ec

ur
ity

, 2
: 

O
ff

-f
ar

m
 i

nc
om

e,
 3

: 
In

su
ra

nc
e,

 4
: 

Fi
na

nc
ia

l 
m

an
ag

em
en

t, 
5:

 M
ar

ke
tin

g 
m

an
ag

em
en

t, 
6:

 P
ro

du
ct

io
n 

m
an

ag
em

en
t 

3 
N

am
e 

of
 f

ac
to

rs
: 1

: M
ar

ke
tin

g 
m

an
ag

em
en

t, 
2:

 I
ns

ur
an

ce
 a

nd
 s

ec
ur

ity
, 3

: P
ro

du
ct

io
n 

m
an

ag
em

en
t, 

4:
 I

nc
om

e 
sp

re
ad

in
g 

, 5
: O

ff
-f

ar
m

 in
ve

st
m

en
t  

N
ot

e:
 F

ac
to

r 
lo

ad
in

gs
 a

re
 s

m
al

l f
ro

m
 .4

0 
in

 th
e 

bl
an

k 
ce

lls
 



Journal of Food, Agriculture & Environment, Vol.7 (2), April 2009      293 

          Acknowledgements 
This paper was supported by the Scientific Research Projects 
Administration Unit of Akdeniz University. 

References 
1FAO 2008. FAO Statistical Databases. Available at  http://www.fao.org 

(accessed November 2008) 
2Zereyesus, Y.A. 2003. Chain, Management and Marketing Performance 

of the Banana Industry in Eritrea. MSc thesis, Dept. of Agr. Econ. 
Faculty of Natural and Agricultural Sciences at the University of Free 
State. 

3Mbogoh, S.G., Wambugu, F.M. and Wakhusama, S. 2002. Socio economic 
impact of biotechnology applications: Some lessons from the Pilot 
Tissue Culture (tc) Banana Production Promotion Project in Kenya. 
1997-2002. XXV IAAE Conference, August 2003, Durban, South 
Africa. 

4Brito, H.S. 1982. An Analysis of Supply and Demand Conditions for 
Cape Verde’s Banana Industry. MSc thesis, Department of Agricultural 
Economics, Michigan State University. 

5SPO 2001. Fifth Annual Development Plan, Crop Production Private 
Specialization Commission Report, Fruit Growing Sub Commission 
Report, SPO:2649, PSC:657, Ankara. 

6Anonymous 2007. TR6 Mediterranean Region Agriculture Master Plan. 
Ministry of Agriculture and Rural Affairs, Presidency of Strategy 
Development, Ankara. 

7Anonymous 2004. Mersin Agriculture Master Plan. Ministry of 
Agriculture and Rural Affairs, Mersin Agriculture Administrative 
Province Directorate. 

8Bagamba, F., Ruben, R., Kuyvenhoven, A., Kalyebara, R., Rufino, M., 
Kikulwe, E. and Tushemereirwe, W.K. 2004. Determinants of resource 
allocation in low input agriculture: The case of banana production in 
Uganda. AAEA Annual Meeting, August 1-4, Colorado. 

9McFarlane, G.C. 1951a. The economic outlook for bananas. Review of 
Marketing and Agricultural Economics 19:144-153. 

10McFarlane, G.C. 1951b. Organization in the New South Wales banana 
industry. Review of Marketing and Agricultural Economics 19:82-95. 

11McFarlane, G.C. 1951c. Marketing New South Wales bananas. Review 
of Marketing and Agricultural Economics 19:5-23. 

12VanDer Meulen, J. 1958. The demand for bananas in the Sydney 
wholesale market. Review of  Marketing and Agricultural Economics 
26:157-166. 

13Phillips, J. 1967. Demand structure and supply control of bananas. 
Review of Marketing and Agricultural Economics 35:5-8. 

14Aggrey-Mensah, W. and Guise, J.W.B. 1969. Seasonality in the demand 
for bananas. Review of Marketing and Agricultural Economics 37:181- 
198. 

15Aggrey-Mensah, W. and Tuckwell, N.E. 1969. A study of banana supply 
and price patterns on the Sydney wholesale market: An application of 
spectral analysis. Australian journal of Agricultural Economics 
13(2):101-117. 

16Stuckey, J.A. and Anderson, J.R. 1974. Demand analysis of the Sydney 
banana market. Review of Marketing and Agricultural Economics 42:56- 
70. 

17Heboyan, V., Ames, G.C.W. and Epperson, J.E. 2000. US-EU banana 
war: Implications of retaliatory tariffs on pecerino cheese. Southern 
Agricultural Economics Association Annual Conference, January 30, 
Fort Worth. 

18Fonsah, E.G. 2003. Integrated quality-control management strategies 
in banana production, packaging and marketing. Journal of Food 
Distribution Research 34(1):99-106. 

19Guyomard, H. and LeMouël, C. 2003. The new banana import regime 
in the European Union: A quantitative assessment, the Estey Centre. 
Journal of International Law and Trade Policy 4(2):143-161. 

20Singgih, S. and Woods, E. 2003. Banana supply chains in Indonesia and 
Australia: Surviving isolation from and markets. IFMA 14th Congress, 
August 10-15, Western Australia. 

21Chacón-Cascante, A., Marsh, T.L. and Crespi, J. 2005. Import demand 
of bananas in the European Union. AAEA Annual Meeting, July 24- 
27, Rhode Island. 

22Guyomard, H., LeMouël, C., Levert, F. and Lombana, J. 2005. The 
tariff only import regime for bananas in the European Union: Is setting 
the tariff at right level an impossible mission. 11th EAAE Congress, 
The Future of Rural Europe in the Global Agri Food System, August 
24-27, Denmark. 

23Anania, G. 2006a. The 2005 Episodes of the “Banana War” Serial. An 
Empirical  Assessment of the Introduction by the European Union of 
a Tariff only Import Regime for Bananas.University of Calabria, 
Working Paper 06/02, Italy. 

24Anania, G. 2006b. An empirical assessment of the expected impact of 
some of the options considered for the reform of the internal aspects 
of the common market organization for bananas. University of Calabria, 
Working Paper 06/13, Italy. 

25Edmeades, S. 2006. Varieties, attributes and marketed surplus of a 
subsistence crop: Bananas in Uganda. International Association of 
Agricultural Economists Conference, August 12-18, Australia. 

26Javelosa, J. and Schmitz, A. 2006. Costs and benefits of  a WTO 
dispute: Philippine bananas and the Australian market. The Estey 
Centre Journal of International Law and Trade Policy 7(1):58-83. 

27Guyomard, H., LeMouël, C. and Levert, F. 2006. The tariff-only import 
regime for bananas in the European Union: Setting the tariff at right 
level is impossible mission. International Association of Agricultural 
Economists Conference, August 12-18, Australia. 

28Anania, G. 2007. The 2006 reform of the Eu domestic policy regime for 
bananas, an assessment of  its impact on trade. AAEA Annual Meeting, 
July 29 - August 1, Portland OR. 

29Anonymous 2008. Retrieved from T.R. Anamur Governorate website, 
Available at http://www.anamur.gov.tr (accessed November 2008). 

30Yamane, T. 1967. Elementary Sampling Theory. Prentice-Inc., 
Englewood. Cliffs, N. J., USA. 

31Hair, J.F., Anderson, R.E., Tatham, R.L. and Black, W.C. 1987. 
Multivariate Data Analysis with Readings. Mcmillan Publishing 
Company. 

32Brundtland, G. H. 1987. Our Common Future. World Commission on 
Environment and Development, Oxford University Press, Oxford. 

33Hansen, J. W. and Jones, J. W. 1996. A Systems framework for 
characterizing farm sustainability. Agricultural Systems 51:185-201. 

34Rigby, D., Woodhouse, P., Young, T. and Burton, M. 2001. Constructing 
a farm level indicator of sustainable agricultural practice. Ecological 
Economics 39:463-478. 

35Rennings, K. and Wiggering, H. 1997. Step towards indicators of 
sustainable development: Linking economic and ecological concepts. 
Ecological Economics  20:25-36. 

36Van Calker, K. J., Berentsen, P. B. M., Boer, I. J. M., Giesen, G. W. J. 
and Huirne, R. B. M. 2003. An LP- model to analyze economic and 
ecological sustainability in Dutch dairy farming. 14th IFMA Congress, 
Western Australia. 

37Van Calker, K. J., Berentsen, P. B. M., Giesen, G. W. J. and Huirne, R. 
B. M. 2005a. Identifying and ranking attributes that determine 
sustainability in Dutch dairy farming. Agriculture and Human Values 
22:53-63. 

38Van Calker, K. J., Antink, R. H. J. H., Beldman, A. C. G. and Mauser, 
A. 2005b. Caring dairy: A sustainable dairy farming initiative in Europe. 
IFMA, 15th Congress, Brazil, 81-88. 

39Hansen, J. W. 1996. Is agricultural sustainability a useful concept? 
Agricultural Systems 50(2):117-143. 

40Heinen, J. T. 1994. Emerging, diverging and converging paradigms on 
sustainable development. International Journal of Sustainable 
Development and World Ecology 1:22-33. 

41Shearman, R. 1990. The meaning and ethics of sustainability. 
Environmental Management 14:1-8. 

42Dinler, Z. 2000. Agricultural Economics. Ekin Bookstore Publications, 
Bursa. 



     294 Journal of Food, Agriculture & Environment, Vol.7 (2), April 2009 

43Ceyhan, V., Cinemre, H.A. and Demiryurek, K., 1997. Determining 
farmers’ risk attitudes in Terme county of Samsun province. Serial 
Number: 3, Faculty of Agriculture, Ondokuz Mayýs University, 
Samsun. 

44Akcaoz, H.V. 2001. Risk in Agricultural Production, Risk Analysis and 
Risk Attitudes: Applications for Cukurova Region. PhD thesis, 
Department of Agricultural Economics, Institute of Natural and Applied 
Sciences University of Cukurova, Turkey. 

45Akdemir, S., Sengul, H., Binici, T., Akcaoz, H. V., Karli, B., Aktas, E. 
and Gizir, M. 2001. Determining potential insurance demand of area 
based indexed insurance. Agricultural Economics Research Institute, 
Project Report 2001-11, Publication No. 60, Ankara. 

46Akcaoz, H., Ozkan, B. and Kizilay, H. 2006. Financial characteristics 
of farmer’s for risk attitudes in agricultural production in Antalya 
Province. Anadolu (Journal of Aegean Agricultural Research Institute) 
16(2):68-89. 

47Kay, R.D. and Edwards, W.M. 1994. Farm Management. McGraw 
Hill International Editions, Agriculture Series. 

48Harwood, J., Heifner, R., Coble, K., Perry, J. and Somwaru, A. 1999. 
Managing Risk in Farming: Concepts, Research and Analysis. 
Agricultural Economic Report No. 774, Economic Research Service 
Report, US Department of Agriculture, Washington DC. 

49Hardaker, J.B., Huirne, R.B.M., Anderson, J.R. and Lien, G. 2004. 
Coping with Risk in Agriculture. 2nd edn. CABI Publishing, Oxfordshire. 

50Kobzar, O.A. 2006. Whole-farm Risk Management in Arable Farming: 
Portfolio Methods for Farm-Specific Business Analysis and Planning. 
PhD thesis, Wageningen University. 

51Patrick, G. F. and Musser, W. N. 1997. Sources of and responses to 
risk: Factor analysis of large-scale US Cornbelt farmers. In Huirne, 
R.B.M., Hardaker, J.B. and Dijkhuizen, A.A. (eds). Risk Management 
Strategies in Agriculture, State of the Art and Future Perspectives. 
Wageningen Agricultural University. 

52Anonymous 1998. Risk management education: perspectives of 
producers and agribusinesses. Kansas State University Agricultural 
Experiment Station and Cooperative Extension Service, 4 p. 

53Lasley, P. 1998. Perceived risks and decisions to adopt precision farming 
methods (an introduction). Available at http://agecon.uwyo.edu/ 
riskmgt. 

54Martin, S. and McLeay, F. 1998. The diversity of farmers’ risk 
management strategies in a deregulated New Zealand Environment. 
Journal of Agricultural Economics 49(2):218-233. 

55Coble, K., Patrick, G. F., Knight, T. O. and Baquet, A. E. 1999. Crop 
Producer Risk Management Survey: A Preliminary Summary of Selected 
Data. A Report from The Understanding Farmer Risk Management 
Decision Making & Educational Needs Research Project, Mississippi 
State University Department of Agricultural Economics, Report No:99- 
001. 

56Patrick, G. F. and Musser, W. N. 1999. Large scale farmers’ views of 
sources and responses to risk. Purdue Agricultural Economics Report, 
September, 8-11. 

57Bard, S. K. and Barry, P. J. 2000. Developing a scale for assessing risk 
attitudes of agricultural decision makers. International Food and 
Agribusiness Management Review 3:9-25. 

58Meuwissen, M. P. M., Huirne, R. B. M. and Hardaker, J. B. 2001. Risk 
and risk management: An empirical analysis of Dutch livestock farmers. 
Livestock Production Science 69:43-53. 

59Mickelsen, S. and Trede, L. D. 2001. Identifying and applying learning 
modes to risk management education to iowa farmers. 28th Annual 
National Agricultural Education Research Conference December, 12, 
pp. 513-525. 

60Nábrádi, A., Madai, H. and Nemessályi, Z. 2004. Risk and risk 
management in Hungarian livestock production with a special regard 
to sheep production. AAEA Annual Meeting, Denver Colorado, August, 
1-4, pp. 16. 

61Akcaoz, H. and Ozkan, B. 2005. Determining risk sources and strategies 
among farmers of contrasting risk awareness: A case study for Cukurova 

Region of Turkey. Journal of Arid Environments 62(4):661-675. 
62SPO 2007. 9th Development Plan (2007-2013), Crop Production Private 

Specialization Commission Report, Publication No:SPO 27/3, 
PSC:666, Ankara. 


