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Abstract  
 

Drought is associated with a host of complex and interwoven detrimental effects which not 

only affect socio-economic activities in one region but also exert influence on surrounding 

areas. Knowledge about the effects of this natural hazard helps reduce risks long before the 

phenomenon actually takes place particularly when making necessary decisions. This paper 

focuses on the economic consequences of drought for agriculture sector and relevant 

management strategies in Tarom-e Olia County, Zanjan Province, Iran. This survey takes a 

descriptive-correlational approach and its statistical population consists of all farmers residing 

in Tarom-e Olia County (N=18000). Using Cochran’s formula and stratified sampling 

method 573farmers were selected. The research instrument was a questionnaire. A panel of 

faculty members and experts confirmed the validity of the questionnaire. To test the reliability 

of scales, Alpha Cronbach’s coefficient was used which proved to be acceptable 

(00902).Descriptive statistics were used to determine frequencies. Also, factor analysis was 

applied to summarize mechanisms in smaller number of factors. Results of the ranking of the 

economic effects of drought revealed that “increase in demand for loan” and “lower 

purchasing power” and “scarcity of irrigation water” are at the top of the list. 82 economic 

effects of drought were extracted in 2 factors. Also, results of multiple regression analysis 

revealed that %74 of the variance is explained by 3 variables including “environmental 

vulnerability”, “size of mechanized orchards”, “use of under pressure irrigation system”, 

“participation in agricultural training programs”, and “agricultural insurance”. 

  

                   Keywords: Drought, Economic Effects, Farmers, Agricultural Drought, Drought 

Management, Tarom-e Olia County 
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Introduction 
As a natural hazard, drought has globally affected people's livelihoods at different scales. Of all the 

80th century natural hazards, droughts have had the greatest devastating impact (Bruce, 199%).With 

regard to the number of people affected, as Obasi (199%) declares, drought stands first among other 

natural hazards. Nearly half of the earth’s terrestrial surfaces are vulnerable to droughts. Remarkably, 

almost all of the major agricultural and arable lands are located there (USDA, 199%). Rather than 

being influenced by topographic and geological factors (Smith, 8001), drought is more related to 

climate change issues. However, unlike other meteorological and geological natural hazards such as 

floods, hurricanes, volcanic eruptions, and earthquakes, which occur over finite periods of time and 

result in visually recognizable damage, drought as a climatic phenomenon is more gradual and quiet 

and lacks highly visible impacts which in turn, make it difficult to quantify its overall socio-economic 

impacts. Yet, there is no consensus on the definition of drought around the world since various 

variables are applied to describe the phenomenon. Undoubtedly, however, the term “drought” for 

many is synonymous to dry lands and reminds the image of devastation of crop yield and struggle for 

survival. More scientifically, according to Mishra and Singh (8010), drought can be classified into 

four categories including meteorological drought, hydrological drought, agricultural drought, and 

socio-economic drought. Earlier studies (e.g. Shantz, 1987) indicate that drought does not necessarily 

occur when there is no rain. It takes place, he continues, when plant's root is not able to absorb water 

from soil. More generally, World Meteorological Organization (WMO, 1922) defines drought as a 

continuous extended deficiency in precipitation. From agricultural perspective, Food and Agriculture 

Organization (FAO, 1925) of the United Nations defines a drought hazards ‘the percentage of years 

when crops fail from the lack of moisture.’ Based on these definitions, drought can be described as a 

sustained period of time without considerable rainfall which leads to damage of agricultural crops and 

significant decrease in performance.  

In agriculture sector, as Ding et al. (8010) maintain, drought impacts are most eye-catching. Since, 

agricultural sector is highly sensitive to deficiency of water, end results of drought usually first appear 

in this sector and then impacts food production, water resources and farmer’s livelihood. In this 

regard, drought impacts both surface and groundwater resources and can lead to reduced water supply, 

worsened water quality, crop failure, reduced range productivity, and suspended recreation activities 

and can affect a host of economic and social activities (Riebsame et al., 1991). Ekpoh and Mortimore 

(1999) mention that repeated crop failures and declining yields leads to lower farm income and other 

problems such as food shortage, malnutrition and poverty. Economists maintain that drought can result 

in famine, starvation, malnutrition, migration, harmed welfare and poor hygiene conditions, increased 

social vulnerabilities, endangered habitats, deficiency of ground water resources, difficulties within 

power generation industries dependent on water supplies (Abunoori, 1922). According to Salem 

(8007), drought can slow down the pace of development. Accordingly, drought can contribute to the 

serious reduction of the number of heavy weight livestock, serious change in the ratio of light weight 

livestock, reduction in the average weight of livestock, reduction in the quantity of hand made 

products, and decreased farmer households' income. Adding to this list, several scholars have 

enumerated other effects of drought such as rise in prices of crops and livestock, increase in demand 

for low-interest loans, reduction in the number of people residing in the area, increase in water supply 

costs, decrease of food production, and increased tendency for import, to name only a few (Changnon 

and Easterling, 1929;Krattson et al., 1992; Combs, 8000; Gupta and Gupta, 8005).Given that rural 

economy is highly dependent on agricultural activities the impacts of drought on rural people are more 

severe than on their urban counterparts. For example, besides cash crops, rural people allocate part of 

their lands to crops that are used for self-consumption purposes (Saleh and Mokhtari, 8007). But, 

certainly, in drought years this strategy will not work properly. 

Drought impacts are both direct and indirect. Accordingly, reduced crop product because of drought is 

a direct production effect. Drought directly affects farmers' lives and livelihood patterns. Therefore, 
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drought not only causes agricultural losses but also reduces income, job opportunity and inputs and 

investment in agricultural sector (Habiba et al., 8018). On the other hand, the fact that drought 

expands over a larger geographical area implies that it also has indirect effects. So, crop prices will 

increase and households become net buyers of crops. In contrast, livestock prices decline when the 

drought is severe as people are forced to sell animals to buy food. This leads to a livestock value loss 

(Holden and Shiferaw, 800%). 

Generally speaking, dried crops, abandoned farmland, and withered pastureland are the typical signs 

of drought. Also, prolonged soil moisture deficits due to drought cause damage to crops and pastures. 

Drought-induced production losses cause negative supply shocks, but the amount of incurred 

economic impacts and distribution of losses depends on the market. Another important issue is that 

drought causes long-term lagged effects on perennial crops and livestock productions which probably 

remain for several years (Wilhite and Glantz, 1923). 

From economic perspective, even environmental and social impacts can intensify economic 

consequences. In other words, any welfare changes experienced by human beings should be counted 

into the measures of drought economic impacts. For example, if drought causes damages to the habitat 

of endangered species, then the welfare of people who care about these species would be harmed and 

therefore should be counted as part of drought incurred losses. Similarly, if drought causes health 

problems, like stress and anxiety to people, their lost welfare should also be counted as part of drought 

incurred losses (Ding et al., 8010). 

In recent years, many countries have experienced high socio-economic costs of drought. For examples, 

during1999–8000, up to 20 million people in Central and Southwest Asia were affected by a large-

scale persistent drought (IRI, 8001),with Iran, Afghanistan, Western Pakistan, Tajikistan, Uzbekistan 

and Turkmenistan experiencing the most severe impacts. Drought has been a frequent natural hazard 

in Iran and only in the last %0 years,87 drought events have occurred (Amirkhani and Chizari, 

8010).Also worthy to note, climate change and global warming in the long run will negatively affect 

the frequency, severity, and territory of these droughts (Golestani and Mortazavizadeh, 8009). In Iran, 

the average annual rainfall is 88%-873 mm per year (Annual Statistics, 8003). About 104 of the arable 

lands receive more than rainfall of 300mm per year and thereby are not dependent on irrigation water 

while 904 of agricultural lands require irrigation (Mazaheri and Majnoon Hoseini, 8001). Certainly, 

this phenomenon in drought stricken areas including arid and semi-arid regions will expose risks and 

uncertainty to agriculture which in turn, impact the quality and quantity of agricultural and food 

production. This has attracted the attention of policy makers and thereby has necessitated the 

assessment of drought effects at different scales. Although difficult, understanding the economic 

impacts of drought is important for developing effective relief and mitigation strategies (Ding et al., 

8010). 

Therefore, in order to design beneficial programs, the economic impacts of drought need to be fully 

recognized. For this to be achieved, this study first attempted to identify these impacts through a broad 

literature review. Based on respondents' viewpoints, prioritization of the economic effects is carried 

out. Factor analysis helped reduce the number of these effects and regression analysis helped 

recognize influencing factors on farmers' economic vulnerability to drought.    

Tarom-e Olia County is located in Zanjan Province, Iran. Most of the people here are engaged in 

agricultural activities. Active population in agriculture sector accounts for about 29034 which is 

comparable to the active farming community of Zanjan province (524) and active farming community 

of Iran (850%4). This implies that the economy of Tarom-e Olia County is highly reliant on agriculture. 

More to this, industrial activities are more focused on agricultural and food-processing industries 

(Tarom-e Olia Agricultural Development Outlook, 8007). Reports on rainfall in Tarom-e Olia County 

in twenty years reveal that this area is facing the threat of drought and is suffering from deficiency of 

water resources. This implies that, the agriculture sector is facing more risks than ever before due to 

interplay of limiting factors (Management and planning organization of Zanjan, 8008). The 

consequences of drought would be shocking in the area, for example, rise in price of crop and 

livestock and decrease in the number of local residents, decline in food production occurs, and 

increased demand for low-interest loans, can all lead to exacerbation of socio-economic conditions.  
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Materials and methods 
The survey was carried out in Tarom-e Olia County, Zanjan Province, Iran. The statistical population 

consists of 18000 farmers and other individuals involved in agriculture sector. Using Cochran’s 

formula and stratified sampling method a total number of 573farmers were selected. Based on a broad 

literature review, a questionnaire was designed. A panel of faculty members and experts revised and 

confirmed the content validity and face validity of the questionnaire. To check the relevance of 

questions in the context of local conditions, the questionnaire was pre-tested on 50 farmers. Also, the 

reliability test produced a Cronbach’s alpha which was acceptable (00902). Data were analyzed 

applying SPSS. Descriptive statistics were used to determine frequencies. Regression analysis helped 

identify factors explaining variance in farmers' economic vulnerability. Also, factor analysis was 

applied to summarize mechanisms in smaller number of factors.   

 

Research results 
-Socioeconomic characteristics 
Most of the respondents were in the category of 50-20 years of age (with an average of %8). Nearly all 

(97094) of them were male. 9%034 of the respondents were married and the average household size 

was %. Also, 71084 of the respondents have had secondary or lower level education. More than half of 

them (31074) were simultaneously active in both farming and horticultural activities. The average land 

size was 8008 ha, and the average size of garden was 1097 ha. The average annual income was 152022 

million Rials. 

 

-Prioritizing the economic effects of drought 

The first step was to identify the economic impacts of drought. This was done by a broad literature 

review. To arrange the 82 economic impacts in order of priority, respondents were asked to rank each 

item through a scale. On the basis of elicited opinions via questionnaires and the results of Friedman 

test, the impacts were prioritized. As shown in Table 1, “increase in demand for loan”, “lower 

purchasing power”, and “scarcity of irrigation water” are at the top of the list. Also, “rise in water 

price” and “reduced water supplies in qanats and wells” remain high priority in the list of economic 

impacts of drought. Findings of a study carried out by Beare et al. (1992) support the latter findings as 

they confirm that in presence of uncertain supply, farmers’ valuation of water is higher than would be 

calculated under certainty conditions. 

The first five priorities indicate that respondents have fully recognized the immediate impacts of 

drought on their living conditions. Meanwhile, broader economic impacts of drought at larger scales 

remain lower priority implying that respondents are less sensitive to them since they can less be 

touched. Following this trend in prioritization reveals that impacts on other sectors such as industries, 

tourism and handicraft remain the lowest priority in the table. One possible explanation is that these 

effects may be assumed as secondary impacts of drought by respondents. In sum, results reveal that 

the highest priorities are focused on increases in costs and tangible impacts on living conditions, while 

the lagged impacts of drought on other sectors are less emphasized.  
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Table 1. Prioritizing the economic effects of drought from farmers' viewpoint 

P
ri

o
ri

ty
 

Economic Effect of Drought 
Mean 

Rank 
Chi-square Sig. level 

1 Increase in demand for loan 17088 

2880238 00000 

8 Lower purchasing power 1202 

5 Scarcity of irrigation water 12037 

% Rise in water price 12012 

3 
Reduced water supplies in qanats and wells and scarcity of irrigation 

water in the region 
13092 

2 Unwillingness of residents and non-native people to invest 13035 

7 Rise in unemployment rates 13002 

2 Increased farmer households' living costs 1%09% 

9 Decrease in the number of households’ livestock 1500% 

10 Worsened standards of living and harmed welfare 1%00% 

11 Higher price of  agricultural and livestock products and food 1%00% 

18 Less investment in the region 15027 

15 Low level of food production 15032 

1% Less income and thereby increase in selling of households’ properties 150%2 

13 Legal problems due to delay in repayment of financial aids 150%5 

12 Decrease in price of agricultural lands 1501% 

17 Slow pace of development 18027 

12 More workload at farm level 18029 

19 
Decreased demand for agricultural inputs (such as seed, fertilizer, 

poison) and other goods with consumption purposes 
18081 

80 Water pollution due to slow water flow 18019 

81 Lower weight for livestock 11095 

88 Land-use change 1107 

85 Fade away of agricultural industries 110%9 

8% Reduced handicraft products 100%1 

83 Decline in industrial production due to water scarcity 10087 

82 Destruction of historical and cultural places and tourism industry 9013 

 

-Relationship between farmers' economic vulnerability to drought and selected variables 

Correlation analysis was conducted to determine the strengths and directions of relationships between 

variables. The relationship between farmers' economic vulnerability to drought and other studied 

variables are summarized in Table 8. As results revealed there exist significant and positive 

correlations between vulnerability and selected variables such as knowledge about strategies to 

confront drought (r=00525, p<0001), application of practices to confront drought (r=0057%, p<0001), 

and willingness to take part in drought management (r=00131, p<0001). Also, there exist positive and 

significant relationships between vulnerability and other variables such as taking part in workshops 

(r=00182, p<0003), and taking part in visits (r=00109, p<0003). 

 

 
Table 2. Correlation between farmers' economic vulnerability to drought and selected variables  

Variable 
Type of correlation 

coefficient 

Correlation 

coefficient 
Sig. 

Taking part in workshops Spearman 00182* 0001% 

Taking part in visits Spearman 00109* 00052 

Knowledge about strategies to confront drought Pearson 00525** 00000 

Application of practices to confront drought Pearson 0057%** 00000 

Willingness to take part in drought management Pearson 00131** 00005 

*, ** Significance at 34, and 14, respectively 
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-Comparing different farmer groups regarding economic vulnerability to drought 

To compare farmer groups, t-test was used. As shown in Table 5, significant difference was recorded 

regarding all studied variables. Respondents differ in terms of tree planting pattern around farming 

plots implying that those who plant trees around their farms are less vulnerable to drought economic 

effects. This is not surprising, however, given that trees around plots serve as blocks (/windbreaker) 

hindering the evaporation of water due to wind and high temperature, thus mitigate the devastating 

effects of drought.There exists significant difference between compared groups regarding membership 

in cooperatives. Those who are only members of rural cooperatives are more vulnerable to drought in 

comparison with those who are members of both rural and olive farmers' production cooperatives. 

Possibly, members of olive farmers' production cooperatives are the owners of their orchards. 

Meanwhile, it is widely known that olive tree is resistant against high temperature and dryness. Hence, 

these farmers prove to be less fragile in drought years. 

Table 5 also demonstrates that those farmers who acknowledged a pumping station in their village are 

less vulnerable to drought in terms of economic consequences. This is because presence of a 

permanent water resource plays an important role particularly when facing drought. 

Surprisingly, those farmers who do not take advantage of agricultural insurance are less vulnerable to 

drought. One potential explanation is that insurance does not cover drought losses and even when the 

imbursements are made in case of drought they are very low in amount compared to the costs. 

Consequently, farmers consider agricultural insurance only as an extra cost. Another possible reason is 

that farmers who receive imbursements are less motivated to confront it and thus their costs are more 

likely to increase. 

 
Table 3. Comparing economic vulnerability to drought among different farmer groups 

Grouping variable Categories Freq. Mean Std. Dev. t Sig. 

Tree planting pattern around 

farming plots 

No 551 98015 19033 
80857* 00082 

Yes 5% 23008 8102 

Membership in cooperatives 

Rural cooperative 580 98083 19031 

808%8* 00083 
Rural cooperative and 

olive farmers' production 

cooperative 

33 23072 81.39 

Pumping station in the village 
No 112 27029 80083 

8059* 00017 
Yes 837 98092 1902 

Agricultural insurance 
No 883 29023 8003 -

10922* 
0003 

Yes 130 95077 12025 

*, ** Significance at 34 and 14, respectively 

 

-Regression analysis 

A multiple regression model was developed to examine the relationships between farmland attributes 

and vulnerability to drought. Findings indicate that these attributes influenced the vulnerability to 

drought and accounted for about %74 of the variance in the dependent variable. The results are 

summarized in Table % and Table 3.Overall, interpretation of the regression analysis yields several 

insights into the variables that affect farmers’ vulnerability to drought which are as follows: 

“Farmers’ vulnerability to environmental effects of drought” had a positive effect on economic 

vulnerability implying that farmers who are vulnerable to environmental effects of drought might be 

affected more severely in terms of economic costs. A highly significant relationship between size of 

mechanized orchards and vulnerability to economic impacts of drought was found implying that 

farmers who have orchards, particularly mechanized ones, are more fragile when drought occurs. A 

significant negative relationship between use of under pressure irrigation system and economic 

vulnerability was found. This finding indicates that farmers who apply this method of irrigation are 

less vulnerable to economic impacts of drought. Level of participation in agricultural training 

programs had a surprising positive effect on economic vulnerability which may be interpreted as 

evidence that more participation in such training programs weakens farmers’ ability to handle 

economic challenges associated with drought. Although such training programs are pivotal to improve 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

 

7 

 

farmers’ knowledge about agricultural technical issues but, they do not necessarily empower farmers 

when drought occurs.  

 
Table 4.Major determinants of farmers' economic vulnerability to drought 

Variable R R2 
Coefficient 

(Adjusted) 

R2 

(Adjusted) 

Farmers’ vulnerability to environmental 

effects of drought 
002%2 00%80 %8 00%12 

Size of mechanized orchards 00228 00%52 102 00%53 

Use of under pressure irrigation system 00222 00%%2 002 00%%8 

Participation in agricultural training 

programs 
00277 00%32 1.8 00%38 

Agricultural insurance 00228 00%23 007 00%32 

 

 
Table 5. Results of regression analysis 

Variable β Standardized β t Sig. 

Constant 820271 50212 70989 00000 

Farmers’ vulnerability to environmental effects of 

drought 
00209 000%5 1%0822 00000 

Size of mechanized orchards 80121 00255 50%13 00001 

Use of under pressure irrigation system - 80005 00328 -50325 00000 

Participation in agricultural training programs 00515 00183 80308 00015 

Agricultural insurance 10522 002%7 801%2 00055 

 

The following model is estimated for explaining farmers' economic vulnerability to drought: 

Y=870271+ 00209X1+ 80121X8- 80005X5+00515X%+10522X3                                                             (1) 

Where Y is farmers' economic vulnerability to drought, X1 is farmers' environmental vulnerability to 

drought, X8 is size of mechanized orchards, X5 is use of under pressure irrigation system, X% is 

participation in agricultural training programs, and X3 is agricultural insurance.  

 

-Factor Analysis 

The data were also analyzed through SPPS using factor analysis. This analytic method helped reduce 

the number of variables and identify the underlying structures of patterns dominating farmers’ 

responses. The program summarized 82 economic impacts in six factors, all of which were significant 

(eigen value >=1), and explained altogether 210174 of the variation. They were rotated using 

VARIMAX rotation. Kaiser’s overall measure of sampling adequacy (0091%) and Bartlett’s (%817) 

measures revealed that the data were appropriate for factor analysis. The details of the extracted 

factors, their factor loading, eigen value, and percentage of variance explained are shown in Table 5. 

Six economic impacts concerning farmer households’ livelihoods were loaded on factor 1. This factor 

accounted for 180214 of the total variance and was termed impact on economic status of farmer 

household because these variables involve costs and wellbeing.  

The second factor is almost important as the first factor, explaining 180%%4 of the variance. The six 

items included in this factor were all, in some way, related to the agricultural inputs and outputs. Thus, 

this factor is labeled as impact on provision of inputs and outputs. Factor 5 accounted for about 

100154 of the variance. The four items included in this factor reflect major economic issues 

concerning investment and employment. Fourth factor explaining 100114 of the variance is composed 

of 2 items. Because these items focus on production conditions, factor % was entitled impact on 

production affairs. Fifth factor explains 20534 of the variance and consists of 5 items and is entitled 

impacts on industries and tourism and finally, the sixth factor labeled as impact on environmental 

pollution, explained 7054 of the variance. 

 

 

 

 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

 

2 

 

 
 

Table 6. Results of factor analysis 

Economic Effect of Drought 

Factor 

1 

Impact on 

economic 

status of 

farmer 

household 

2 

Impact on 

provision 

of inputs 

and outputs 

3 

Impact on 

employment 

and 

investment 

4 

Impact on 

production 

affairs 

5 

Impact on 

industries 

and tourism 

6 

Impact on 

environmental 

pollution 

Increase in demand for loan 00232      

Legal problems due to delay in 

repayment of financial aids 
00203      

Worsened standards of living  and 

harmed farmers' welfare 
0031%      

Increase in farmer households’ 

living costs 
00%%1      

Lower purchasing power 007%8      

Lower income and thereby 

increase in selling of households’ 

properties 

00803      

Low level of water in qanats and 

agricultural wells and scarcity of 

irrigation water in the region 

 00258     

Scarcity of irrigation water  00222     

Higher price of  agricultural and 

livestock products and food 
 00353     

Low level of food production  0051%     

Decrease in the number of 

households’ livestock 
 00195     

Lower weight for livestock  00137     

Unwillingness of residents and 

non-native people to invest 
  00152    

Less investment in the region   00518    

Rise in unemployment rates   00022    

Slow pace of development   00%93    

Decreased price of agricultural 

land 
   00229   

Decreased demand for agricultural 

inputs (such as seed, fertilizer, 

etc.) and other goods for 

consumption purposes 

   0029%   

Land-use change    00279   

Fade away of agricultural 

industries 
   0037%   

More workload at farm level    0018%   

Rise in water price    00072   

Destruction of historical and 

cultural places and tourism 

industry 

    00778  

Decreased industrial production 

due to water scarcity 
    0075%  

Reduced handicraft products     00282  

Water pollution due to slow water 

flow 
     00132 

Eigenvalue 50551 50852 80253 8025 80178 10908 

Explained Variance 18021 180%%3 100153 10011% 2053% 70517 
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Concluding Remarks 

This paper was carried out to address two related objectives concerning (1) recognition of economic 

effects of drought (8) introduction of strategies for drought management. Findings indicate that level 

of education directly influences vulnerability to economic effects of drought. However, 714 of farmers 

have had secondary or lower than secondary education. Besides low level of literacy, participation in 

agricultural training programs such as classes, workshops, courses, visits, on-farm demonstration, and 

sessions aimed at transfer of findings affected vulnerability negatively implying that these programs 

where not efficiently directed toward reduction of economic vulnerability among farmers. 

Accordingly, efforts should be made to design beneficial programs in form of exhibitions and 

demonstrations in order to provide training about principles and techniques of tackling drought. 

On the basis of findings, an indirect relationship exists between agricultural insurance and 

vulnerability. In contrast, results of many studies such as Thomas (8002), Sharafi and Zarafshaini 

(8009) revealed that agricultural insurance can pay off fluctuations in income gains and thereby act as 

an advantageous tool to confront drought. Here, however, with regard to the results, agricultural 

insurance makes farmers more defenseless against drought. One possible reason is that compared to 

the imbursements, agricultural insurance is so costly for farmers. Additionally, delays in imbursements 

and in some cases no imbursements leads to farmers' unwillingness to take advantage of this tool as a 

guarantee in years of drought. More importantly, agricultural insurances offered in Tarom-e Olia 

County do not cover drought losses. Accordingly, raising awareness among farmers in terms of the 

benefits of insurance should become more frequent. Also, the amount of imbursements should be 

harmonious with farmers' losses. 

Another identified factor which directly affects farmers' economic vulnerability is membership in 

cooperatives. Results of a study carried out by Keshavarz and Karami (8007) support this finding. 

Additionally, Iglesias et al. (8007) maintain that communities with high level of participation are less 

vulnerable to drought because, apart from gaining experience, they can cooperate through interactions. 

Membership in formal and informal institutions such as cooperatives and non-governmental 

organizations may help farmer to benefit from social supports. This participation, as Sengestam 

(8009) stated, is a subcategory of social capital which paves the way for taking advantage of 

dissemination of innovations and availability of information. It also helps farmers to build up 

relationships, reduce transfer/transaction costs, and thereby mitigate vulnerability. In sum, this finding 

has implications for mass media to raise awareness regarding the benefits of membership in social 

institutions such as cooperatives. 

Type of water resource available in the village is another factor that contributes to farmers' 

vulnerability to drought. Shokri et al. (8007) agree with this finding as they maintain that type of 

water resource affects vulnerability. This is because permanent water resource with lower risk of being 

dried can ensure supply in drought years. Based on a report prepared by Tarom-e Olia office/bureau of 

water resources management, 1205 private shallow wells are arranged to be installed of which 1132 

of them (7808%) are licensed and the rest are not. Bearing this in mind, endeavors should be made to 

restrict the installation of private wells and use of those without license. Additionally, establishment of 

pumping stations helps reduce losses imposed by drought.  

Another issue which is worthy to note is that farmers mostly rely on on-farm channels to transfer 

water to their farms. Given that water loss during transfer through furrows in soil is high due to 

absorption and extended plants' roots, it is recommended that public agricultural organizations 

implement projects that support farmers to cover these furrows. Also, to increase water efficiency, 

modern technologies for water management should be promoted. These findings are in agreement with 

the results of a study conducted by Nabi Afjadi (8002). 

Given that, from farmers' perspective, lower purchasing power and scarcity of irrigation water were 

ranked as the second and the third priorities regarding economic effects of droughts, these issues must 

be taken into account more seriously. Accordingly, planning should be directed towards watershed 

management to improve ground water supply. Furthermore, credits should be available to enable 
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farmers to develop modern irrigation systems. These findings are in line with the results of other 

studies, e.g. Heidari (8002) and Haghayeghi Moghadam (8003). 

Tables and Figures 
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