
Advances in Environmental Biology, 8(13) August 2014, Pages: 1162-1167 

 

AENSI Journals 

Advances in Environmental Biology 
ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 
 

Corresponding Author: Bahaedin Najafi, Department of Agricultural Management, Marvdasht Branch, Islamic Azad 

University, Marvdasht, Iran. 

Estimating of Wheat Farmers' Willingness to Pay for Groundwater in the City of 
Ramhormuz 
 
1Atefeh Shaeri Karimi and 2Bahaedin Najafi 
 

1,2Department of Agricultural Management, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran. 
 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 25 July 2014 

Received in revised form 

8 August 2014 

Accepted 2 November 2014 
Available online 13 November 2014 

 

 
Key words: underground, contingent 

pricing, Heckman model, willingness 

to pay. 
 

 The purpose of this study was estimating of wheat farmers' willingness to pay for 

groundwater in the city of Ramhormuz. The study is applied research that conducted in 

the survey method. The population of the study was all Ramhormuz wheat farmers 

residing in this city (N = 2000), which among sample 320 persons were assessed using 

Cochran formula and samples selected with some classes. The main tool for collecting 
data was questionnaire. The results showed that 85% of farmers are willing to pay some 

amount for using groundwater. Some variables such as area of land under cultivation, 

the number of components, land ownership, farmers' incomes, getting or not getting a 
loan, rice cultivation and access to the river, have impact on willing to pay. Education 

and awareness have a positive impact on likely to pay for using groundwater. The 

results showed that variable of offering price and number of family members have 
significant negative effects; and variables of income, education and acreage, getting or 

not getting loans, land ownership, land area, access to surface water, have a positive 

and significant effect on people's willingness to pay. Average farmers' willingness to 
pay for protecting groundwater in Ramhormuz city was estimated in 1160 rials.  
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INTRODUCTION 

 

Water is one of the most important challenges of humanity in the present century. Awareness of the water 

resources and upcoming changes in demand for water and its related services, are the main and major 

components of water resources management. Increasing and the intensification of demand for water and related 

services, degradation of surface and groundwater resources and also land and environmental degradation have 

had increasing pressure on water resources in the country. Therefore according to the indexes of Malken Fark 

and the United Nations, the world water resources are in critical state. Given these statistics, we can find that the 

gap between the supply of water and increasing demand for it, would creating crisis [3]; Thus based on the 

figures for per capita renewable water, the amount of water needed in 2011 will reach to about 126, and in 2021 

to 1,500 billion cubic meters, and it will be approximately 15% more of the total potential renewable water 

resources of the country [15].  

Water is the most important input for agricultural production, because in one hand about among 37 million 

hectares of fertile agricultural land due to limited water resources, planted only a 8.7 million hectares in 

homebred manner, and on the other hand, of 88.5 billion cubic meters of water extracted from surface and 

groundwater resources, about 83 billion cubic meters have used in the agricultural sector [6]. So, the only way is 

optimum using and increasing the productivity of water resources in agricultural sector [2]. Therefore, the 

economists have proposed water demand policies management as a unavoidable solution for this issue, and such 

a policy can be mentioned the pricing of water as a one most efficient economic instruments [17]. Determination 

a logical accepted price for water, at least has a benefit that its consumers don’t consider this expensive input as 

a free commodity and have more thrift in using water [5]. 

Ramhormuz city in Khuzestan province with 700 to 800 mm of annual rainfall has a semi-humid and semi-

dry climate. But due to very much using of groundwater, the annual rate of decline of groundwater has reached 

more than 81%. It also increases the cost of extracting groundwater, and causing problems such as leaks and 

cracks in the ground, that due to the lack of water resources, needing to use of these resources and low tariffs at 

price of water for agriculture, research on valuing water in different aspects of groundwater are very useful and 
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justified solution. So the main aim of this survey is estimating of wheat farmers' willingness to pay for ground 

water in Ramhormuz city in order to manage the water demand.  

Review of past research in the area of willingness to pay has shown that the many variables have effect on 

the willingness to pay. small production units are performed more efficient in water using [10], and Mehrjerdi et 

al (2012) have considered the final value of water production in production related to quality. that in the water 

land, the main feature is the amount of water extracted from wells or shafts. Finally, the lands are classified 

according to the quality of water consumed in them and also their soil texture, and for each of them, individually 

average price is estimated [2]. the increase in the price of agricultural water is regarded as an important factor in 

the development of sustainable agriculture [11]. the most effective factor in the willingness to pay among 

households include education of household head, household size, water consumption during a month and 

monthly income [22].  

variable factors such as land ownership, land tenure and place of farmer among factors that have impact on 

farmers willing to pay [4]. Also, in considered factors such as knowledge [18]; household income, education, 

attitudes of respondents, and age of household members [20]; economic-social variables [19]; age, family size, 

farm income, necessary drinking water, drinking water quality indexes, and interest in the conservation of 

resources [9]; the main source of drinking water for each family, area's main water source, amount of water 

consumed per person per day, and water-borne diseases [14]; and the amount of investment among factors that 

effects on farmers willing to pay [8].  

risk aversion people have more desire and willingness to pay for reduced risk. Variables such as attendance 

in teaching courses, demographic characteristics, and family circumstances have a significant impact on people's 

willingness to pay [7]. the studying the increasing in irrigation efficiency due to water demand management, and 

implementation of various methods of pricing policy, concluded that the different pricing methods, encourage 

farmers to choose products with more consistent with dehydration, but policy pricing alone is not a reliable tool 

for improving irrigation efficiency [13]. that volumetric water pricing for irrigation modernization projects is 

useful, and this kind of pricing is influenced by the level of water delivery service, operational procedures and 

cost structure [6]. the effect of increasing the cost of irrigation and water harvesting, believed that pricing policy 

alone is not a reliable tool for groundwater resources [9]. the availability of irrigation water has a significant 

impact on land prices [12]; and  social factors are important in the willingness to pay. Lipton (2003) indicated 

that water quality ratings is important, and more concerned about the health effects of water quality relationship 

with increasing the willingness to pay for water quality [1]. Those farmers want to recycle wastewater for 

irrigation and drinking water. It was also noted that the price of fresh water and irrigation water has a significant 

impact on farmers' willingness to pay [5].  

 

Methodology: 

The purpose of this study is to calculate the willingness of wheat farmers to pay for using groundwater in 

Ramhormuz city. This is a kind of applied research, and has done as survey method. In this study, to calculate 

the farmers' willingness to pay to protect groundwater, contingent valuation is used. In the present study, the 

statistical population are wheat farmers of Ramhormuz city (N = 2000). For the sample examined in this study is 

based on features and conditions of society, the stratified sampling method was used. By using Cochran 

formula, 322 persons were selected as the sample size. The main instrument of data collection is the 

questionnaire. The questionnaire was completed based on field work and interviews. The questionnaire was 

designed in five sections. The first section included demographic characteristics of farmers (age, gender, marital 

status, education, number of household members); the second part contains social characteristics (membership 

in cooperatives, participation in training-promoting courses), the third section includes agronomic characteristics 

(farming experience, land size, land ownership, ownership of agricultural tools, crop diversity, number of family 

labor), the fourth section includes economic variables (farm income, other incomes, performance level, renting 

land), and fifth section also includes asking this question from farmers that how much you are willing to pay to 

use groundwater? In this study, we used a Logit model to investigate the factors influencing the willingness to 

pay.  

 

Finding: 

The results show that the mean age of the study population is about 42 years old. The minimum age is 17 

years old and maximum age is 80 years old. The age distribution of the sample shows that more than 50% of 

sample is between ages of 20 to 40 years old. The average household size is equivalent to 5.3 persons. Studying 

the education level of respondents, show that 50% of respondents have less than a high school degree, and 19% 

of people have a high school degree. In addition, 6% have an associate's degree and 2.5% have a bachelor's or 

master's degree. 30.7% (n = 99) of the sample were involved in promotion courses. The mean experimentation 

of farmers is about 24 years' experience. Studying the distribution of this variable indicates that farming 

experience is in the range 10 to 20 years, with a frequency of 125 persons, which accounted for about 39 percent 

of the population under study. In the sample, more than 75% of the population possess their own land, and only 
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25% of them have rental land. The average number of parts of the city is about 4.32. The distribution of the 

number of parts varies from 1 to 13 pieces. In the sample, the average size of land is about 13.5 hectares. The 

most frequency is related to lands with 5 to 10 hectares, and 10 to 20 hectares. These two groups with frequency 

of 114 farmers include more than 66% of the land area in region. It can be seen that 65 farmers with having land 

less than 5 hectares, comprise 20% of the target population. Studying shows that the average income of wheat 

farmers in the region is about 220 million rials per year. This figure varies between 50 and 700 million rials.  A 

total of 81 farmers surveyed have less than 12 million rials per year, which make up about 25% of the 

population. But most frequency is the income group between 18 to 24 million rials per year, which accounts for 

about 27 percent of the population. The majority of the population under study, i.e. the 232 persons (72%) in the 

study area, work just in agricultural jobs, and have no income other than agriculture.  

 

In agriculture sector, water used for cultivation comes from two sources: 

 groundwater and surface water. Given that in this study, the aim is farmers' willingness to pay for 

groundwater, it is assumed that access to the source supplemental water, i.e. the surface water can also be 

effective in their willingness to pay. So in this section, availability of water for the farmers has considered too. 

The majority of the population i.e more than 70%, with frequency of 233 persons, in addition to use of 

groundwater, have access to the surface water resources. 73 persons out of a total population of 322 persons 

have not used the loans, and other users i.e. 249 persons (over 77%) have used of banking facilities and are in 

debt to the banking system.  

 

Level of farmers' willingness to pay:  

for the calculating the level of famers willingness to pay, in this study a proposed pricing method is used. 

To extract the prices proposed in this study, we used a series of primary questionnaires, their own preferred 

prices have obtained for for an hour irrigation with 5 inches wells, which the lowest price is equal to 50 

thousand riyals, and its highest price equal to 250 thousand rials. Accordingly, it is intended for the average 

offering prices by 150, minimum by 50, and maximum by 250 thousand rials. Thus, at first the recommended 

price of 150 thousand rials will offer. If the farmer accept this price for each hour of irrigation, then the 

recommended price of 250 thousand rials will offer, but if farmer does not accept the offering this, the price of 

50 thousand rials will offer. All the results shown in Table (1).  

 
Table1: Level of farmers' willingness to pay 

Status of acceptance 
Initial proposal of 150 Thousands 
rials 

Down proposal of 50 
thousand rials 

Up proposal of 250 thousand 
rials 

Acceptance of proposal price 
Number 146 110 75 

Percent 45 34.4 23.1 

Rejection 
Number 176 66 71 

Percent 55 20.6 21.9 

Sum 
Number 322 176 146 

Percent 100 55 45 

Source: Research findings  
 

The results show that 146 persons, or about 45% of the sample, accepted the initial offer price of 150 

thousand, and they are willing to pay the price for each hour of irrigation. Also, 75 persons or about 23% of the 

sample also tend to pay the sum of 250 thousand rials. But 71 persons who had accepted the original price, not 

willing to pay a higher price for each hour of irrigation. Also, 176 of the 322 persons, i.e. about 55%, rejected 

the initial price of 150 thousand rials. Among them, 110 persons are willing to pay a lower price, i.e. 50 

thousand rials. But more than 20% of the 66 persons are willing to pay for any fees for using groundwater.  

 

Studying the factors influencing the willingness to pay: 

 in order to estimating of wheat farmers' willingness of Ramhormuz city for the groundwater, the Logic 

model is used. Accordingly, estimated parameters of the model are presented in Table 2 using the maximum 

likelihood method.  

For variable coefficient of education, positive factor obtained, which is statistically significant at the level 

of 99%. For this variable, the final effect is equal to 0.05, which indicates that a one percent increase in higher 

education can increase willingness likelihood to pay for groundwater equal by 0.05%.  

The area of land under agricultural cultivation is also among the variables that are statistically significant, 

and have positive impact on willingness to pay for groundwater. For this variable, the final result is obtained as 

0.002. This factor indicates that if we assume other conditions as fixed, the increasing in land area under 

cultivation of wheat in the study area, farmers' willingness will increase accordingly. For the variable related to 

the number of parts of land, negative coefficient is obtained. Although this coefficient result hasn't significant 

statistically significant, however, the negative coefficient for this variable indicates that with the more 
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dispersion in the number of agricultural parts, the willingness to pay for ground water will reduce accordingly. 

The ultimate effect of the coefficient indicates that an increase in the number of parts of land, will reduces the 

willingness to payt.  

For variable of land ownership, coefficient of 0.761 obtained with a positive sign. The statistic of z is equal 

to 3.58, which indicating that the coefficient is statistically significant as well. Significance of this variable 

indicates that the likelihood for paying due to groundwater is higher when farmers are owner of their land, than 

those who rent their land. The final effect of 0.1 indicating that this likelihood is average 10 percent higher for 

owners than tenants who work on other wheat farms. It is therefore expected that with increasing of farmers' 

income, their willingness to pay for groundwater would increasing too. The positive and meaningful coefficient 

of this variable, show the accuracy of this hypothesis.  

For studying the effect of getting or not getting loans on farmers' willingness to pay, in this study we used a 

dummy variable as loan. For this variable, the coefficient of 0.462 is obtained. The positive sign of this variable 

is also statistically significant. It means that those who have taken loans from banks or financial institutions 

have more willingness to pay for groundwater than those who are not indebted to these banks or financial 

institutions. Given that this variable is dummy, final effect has used for interpreting results. The level of this 

final effect is 0.1, which indicates that in the same conditions, those who are indebted to banks or financial 

institutions, probably have 10 percent more willingness for paying for groundwater.  

Due to having high income and taking high water for rice cultivation in the study region, the cultivation or 

not cultivation of this crop has entered as a variable into the proposed model. For this variable, the result is a 

factor of 0.602 with a positive sign, which is statistically significant. This means that farmers who cultivate rice 

in addition to wheat, probably have more willingness to pay a higher amount for groundwater. For studying the 

effect of access to river the farmers' willingness to pay, a dummy variable is used. For this variable, the 

coefficient of 0.473 was obtained with a negative sign, which is statistically significant. These results indicate 

that farmers who have access to surface water sources, are less willing to pay for the use of groundwater. With 

respect to the final result, it can be said that those that use only groundwater from their land, have likely more 

willingness to pay for groundwater at a rate of 10 percent.  

 
Table 2: Results of Logit model for determining factors influencing the farmers' willingness to pay for groundwater in Ramhormuz city 

Variables Coefficients Statistics z Amount of the whole value Final effect 

Intercept  -1.223 *** -2.62 -0.52 - 

Education  .24 *** 3.34 0.276 .05 

Size of land  .24 *** 18.2 0.133 0.002 

Number of parts  -0.178 -0.75 -0.0399 -0.004 

Land ownership 0.761 *** 3.58 0.249 0.1 

Income  0.00000024 ** 2.2. 0.093 0.000000006 

Loan  0.462 *** 2.66 0.0797 0.1 

Rice cultivation 0.602 *** 3.46 0.137 0.1 

Access to river  -0.47 -3.58 -0.133 -0.1 

Offering price  -0.0000374 *** -2.57 -0.242 -0.00009 

Estrella R-Squae = 42.87 Maddala R-Square = 42.28 Likelihood ratio = 84.44 

Source: Research findings  
 

Finally, the resulting coefficient for the price obtained by the negative and significant coefficient indicates 

that this result is also consistent with demand theory. Since it is expected that with increasing offering price, the 

farmers' willingness to pay would decreases. The result for this variable indicates that a one percent increase in 

offering price, farmers willing are likely will decrease with the rate of 0.0009 percent. The expected value of 

WTP after estimating the parameters of the Logic model using the average WTP, obtained by numerical 

integration in the range from zero to the maximum offering. According to the above calculation, in this study on 

average the mean price paid by wheat farmers has been calculated at about 1160 Rials.  

 

Conclusion: 

In the present study, on average the mean price paid by wheat farmers has been calculated at about 1160 

Rials, which is much higher than the price paid per cubic meter in this region. In other words we can say that 

farmers believe that the value of payments which they currently pay for each cubic meter of water, is much less 

than the real value of water, and they tend to pay higher prices. The results show that level of farmers education 

is among affecting factors that can has a positive impact on the farmers willingness for groundwater. In other 

words, with having more knowledge, farmers will have a greater willingness to pay for groundwater. In this 

study, variable related to farm size has a positive effect. It is obvious, namely on the one hand because farmers 

need more water for their farms, and because the agricultural sector has a higher importance for their income, 

they are more willing to pay for groundwater. Having a sense of ownership of agricultural land, naturally 

encourages farmers to pay more for complementary inputs, such as water to land. Farmers who have higher 
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financial stability, have more power to pay for groundwater. Farmers who are indebted to financial institutions 

and banks, i.e. the borrowers, are more willing to pay for groundwater. This result is also consistent with 

expectations, since it is expected that farmers due to their mortgage payments are more committed to continue to 

work and earn money, and therefore are expected to taking more advantage of inputs necessary to work in 

agriculture sector including water, are more willing to pay for them. The results show that access to the water is 

among the factors that can has a negative impact on the farmers.  

The results showed that the price which farmers are willing to pay for each cubic meter of water in 

agriculture, is higher compared to the current prices of agricultural water in the region. This shows that farmers 

are aware of the true value of water for agricultural products, and it is possible to take more cost for water from 

them. Thus it is recommended that proposed water price adjustment policy in the agricultural sector, consider as 

a policy on the demand side by the authorities, in order via this technique some modification would implement 

in water consumption of the agricultural sector. 

Based on these results, we can offer the following suggestions: 

- It is recommended that with providing awareness and education in the field of water resources crisis in the 

country and the region, and the real value of groundwater resources in the mentioned city, encourage farmers to 

the preservation and efficient use of the these resources.  

- If the regional water policy in Ramhormuz city is based on maintaining groundwater supplies, definitely 

using paying value of farmers instead of water price alone will not be enough. As regards farmers to grow crops 

with higher profit such as rice, not only won't stop the use of groundwater, but will increase the pressure on 

these resources. Therefore, in addition to this policy, using of complementary policies such as specialized 

cultivation, studying of comparative advantage of crops models in the region for reducing water consumption, 

and make restrictions for high water consume crops, should be consider.  
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