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Abstract: Water in agricultural productions, particularly in arid and semi arid regions such as Iran
is very essential. Water shortage for agricultural crops is an important problem in this areas, and on
the other hand exist no defined market for it. So there is not a suitable and efficient price for it. This
study investigates the structure of irrigation water demand by estimating the water derived demand
for the determination of economic value of irrigation water on a particular crop, wheat, in Iran. The
analysis is based on deductive econometric method, by using of total statistic data and panel data. A
demand function is estimated for wheat in Iran and after performing the relevant statistical tests, the
price elasticity of irrigation water demand is obtained. Then we used of this price elasticity for
determinig of the value of marginal product. Data and information from 2001 to 2006 from 26
provinces in Iran is collected from secondary sources. The results of this study indicate that the
economic value of water used in wheat production is between $ 0.07 and $ 0.32per cubic meter in
2006 year. The estimated prices are much higher than local (current) prices of these inputs.

Key words: Economic value of water, Derived demand function, Price elasticity, Panel data, Value
of marginal product

INTRODUCTION

Water has very important role in the formation and continuation of civilizations and it is a necessary factor
for economical development. The world’s population is growing by about eighty million people each year. This
number implies an increased demand for freshwater of about 64 billion cubic meters a year (Clarke, 1991).
While population growth rates have slowed somewhat, the absolute number of people added in each year have
not done. So, For example, because nearly two billion people have been added to the planet since 1970, per
capita  availability of water is one – third lower now than it was then (Postel, 1997). Latinopoulos & et al
(2004) point out that still, it is the rule rather than the exception that, due to many reasons but especially in
order to promote irrigation crops, governments tend to favor the agricultural sector. They also conclude that
even in developed countries, the price of agricultural water is far below its economic value, and farmers often
pay little or nothing for water. Consequently, have little incentive to conserve it or refrain from growing water-
intensive crops (Latinopoulos, Tziakas, & Mallios, 2004). 

Problem Statement:
We know that water resource is one of the most important assets for every country. In the past decades,

accompanied by increasing from population, urbanisation development and industries expansion, there has been
increased demand for water. The increasing water demand has caused an alarming decrease in annual per capita
renewable water resources. On the basis of studies performed by United Nations (UN) experts, the per capita
water resources of Iran are projected to be about 726-860 m3 in 2025, compared with 2,200 m3 in 1990. By
the year, 2025 Iran is expected to fall into the category of countries with critical water scarcity (Mousavi,
2005).

Nowadays in most of arid and semi arid area like most parts of Iran, people are facing insufficient supply
of water and it is recognized as one of the important constraint to economic development. In these areas, the
main problem in water management is matching supply and demand for water. As long as economical water
supply quantity is limited, demand quantity regarding population extension is increasing.
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Demand for water increase and due to population, and economic activities especially agriculture. However,
the supply of water has remaind constant. Thus it leads to shortage or scarcity of water for future needs.

Planning for efficiency use of water resource has special importance and prices can play an effective role
in achieving both efficient water use and conservation. Price plays an important role in equilibrium generation
between supply and demand of water. Price determination of water for per cubic meter and suitable allocate
of water resource between different activities such as agriculture, industry and urban use had always been one
of the most fundamental of problems that economists, policy makers and planners in the water sector and
agriculture are faced with. However price can and has been used to equilibrate supply and demand, but the
pricing system in Iran has not been use to solve the water problem. Apart from politics, a critical factor, which
equally contributes to the inefficiency of water allocation, is the obvious lack of proper pricing of agricultural
water (Johansson, 2000; Latinopoulos & et al, 2004). Consequently, since water usage in the agricultural sector
is inefficient, considerable improvement is necessary through policy changes such as water pricing reform. 

Scope of the Study:
This research will be focus on the valuation study is Iran. Iran is an arid and semi-arid country with mean

annual rainfall of about 250 mm. It is about 30% of the mean annual precipitation in the world. The increasing
water demand has caused an alarming decrease in annual per capita renewable water resources. In Iran, even
if water services are often delegated to private operators, local communities still remain legally responsible for
water supply. In this context, one of the most important tasks of regulatory authorities is to determine the
appropriate pricing scheme for the services provided by utilities. In Iran, water pricing schemes have been
recently affected by legal decisions of public authorities.

The main source of water in Iran is precipitation of both rainfall and snow (70 percent rainfall and 30
percent snow). Total precipitation is estimated to be about 413 billion cubic meters (bcm), of which about 71.6
percent (295 bcm) directly evaporates. By taking into account 13 bcm of water entering from the borders (joint
border rivers), the total potential renewable water resources have been estimated to be 130 bcm (Keshavarz,
Ashraft, Hydari, Pouran, & Farzaneh, 2005).

Agriculture in Iran:
Agriculture plays an important role in the Iranian economy. According to a report from Iran Statistics

Centre in the year 2005, agriculture sector forms 11.5 percent ($170 billion) of the Gross Domestic Product
(GDP), one third of non-oil exports (Around $55 billion).

Moreover, the sector employs about 23.4 percent of the labour force and provides more than 80 and 90
percent of the national food requirements and raw materials for domestic industries respectively.

Iran’s agricultural sector is one of the most important economic sectors of the country. One-third of Iran’s
total area is suitable for agriculture. However, due to poor soil and lack of adequate water distribution most
of the areas are not under cultivation. In fact, only about 20 percent of the total land area is under cultivation
in the form of cultivatable land, gardens and etc. According to published statistics in the year 2003, about 8
million hectares of the cultivated area were irrigated; and about 9 million hectares were rain fed. The western
and north western parts of the country have the most fertile soils.

Economic Significance of Wheat in Iran:
Wheat is the first most important crop among all cereal crops in Iran with many varieties in different

agroclimatic zones. The total production, cultivated area, and yield (irrigated and rainfed) of wheat in Iran in
2006 year reported about 14.66 million ton, 6878919 (ha), 3754.03 and 1084 kilogaram per hectare
respectively. The range in wheat yield for irrigated crops in Iran provinces is from 1717 to 5359 (kg / ha).
The most irrigated cultivation area and production amount reported 457695 (ha) and 2044409 (Ton) by Fars
province of Iran respectively. The total of irrigated production under consideration year was reported about
10137770 which for these production amount 795151952 mandays were hired.

Molden & Fraiture, 1998 stated that water productivity ranges for cereal grains is between 0.2 and 1.5.
The water productivity ranges for wheat in 2006 year in Iran was between 0.2 and 0.82. The water
productivity, average application of water and yield in mentioned province for this crop have been reported
about 0.51, 8659 and 4467 respictively. As a rule of thumb, a reasonable level of water productivity for wheat
is about 1.0. Data in Table -1 shows the irrigated area, irrigated production, yield, average application of
Water, and crop water productivity of wheat holdings by province in 2006 Year.
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Table 1: Irrigated Area, Irrigated Production, Yield, Water Price Average, Average Application of Water, and Crop Water Productivity
of  Wheat Holdings by Province in 2006 Year

Produced Irrigated Irrigated Irrigated Average  Crop Water
Provinces Area (ha)* Production Yield (Kg/ha)* Application of Productivity

( Metric tons )* Water (m3/ha)** (Kg/ m3)**

Qom 11894 52158.33 4385.26 9344.49 0.47
Hamadan 104719 381317 3641.34 7863.73 0.46
Golestan 156335 491029.8 3140.88 6088.48 0.52
West Azarba 115912 372171.1 3210.81 6563.14 0.49
Kermanshah 96886.5 517566.9 5341.99 6547.97 0.82
East Azarba 101809 363356.6 3569 6398 0.56
Qazvin 74667 344936.2 4619.66 7341.02 0.63
Ardabil 76093 305414.6 4013.7 5925 0.68
Yazd 26138 89202.92 3412.77 10886.53 0.31
Mazandaran 3264 9336.03 2860.3 3473.66 0.82
Khuzestan 370299 1260262 3404.01 6921.26 0.49
Tehran 69217.5 370931.2 5358.92 7908.1 0.68
Lorestan 102322 303611.4 2967.22 8450.14 0.35
Semnan 33853 134622 3976.66 7924.87 0.50
Kurdistan 38554 161441.9 4187.42 6970.90 0.60
Chaharl &Ba 33156 129458.9 3904.54 7743.66 0.50
Markazi 73324 317229.1 4326.4 8571.31 0.50
Kohgil& Boy 30426 93987.78 3089.06 6291.76 0.49
Zanjan 24348 94406.95 3877.4 8430.22 0.46
Esfahan 113088 572628.3 5063.56 8805 0.57
Bushehr 20437 55303 2706.02 7538.74 0.36
Fars 457695 2044409 4466.75 8659.28 0.52
Khorasan, 360945 1033285 2862.72 8789.19 0.33
Ilam 40618 154869.1 3812.82 6217 0.61
Hormozgan 13560 56661.4 4178.57 7421 0.56
Gilan 94 161.38 1716.84 3475 0.49
Kerman 104443.6 328862.9 3148.71 9420 0.33
Sistan &Ba. 52968 99149.27 1871.87 9657.58 0.19
Country 2706996 10137770 3745.03 7241 0.52
Source: *Ministry of Keshavarzi Jehad, 2006. ** Based on research findings

Significance of the Study:
Country of Iran is located in an arid and semi arid area, and facing with scarcity of water resource for

agriculture activities. The universal per capita drink water is about 8000 m3 (Iran Water Resources Management
Company), whereas it is almost less than 200m3 in Iran now, and this amount is decreasing from year to year.
On the basis of accomplished studies in the Iran Water Comprehensive Plan, renewable water resource of Iran
is about 130 billion cubic meters. It has been shown that at present from total renewable water resource of
Iran, about 89.5 billion cubic meters is taken for agriculture, mining, industry and house-made consumptions.
About 83 billion cubic meters, and 5.5×109 m3 are used in agriculture sector and house-made sector,
respectively, and what comes next uses in another sector. In the past eighty year, fast growth of population
has been one of the most important factors in decrease per capita of renewable water in Iran. Within a period
of 80 years, population of Iran has been increased about seven times as much.  

In the past 80 year, rapid growth of population has been one of the most important factors in decrease
per capita of renewable water in Iran. Within a period of 80 years, population of Iran has increased about
seven times. Consequently, annual amount of per capita of renewable water has decreased from 13000 cubic
metres in 1921 year to 1750 cubic metres in 2006 year.

Currently, considering that around 89.5 cubic billion meters out of 130 cubic billion meter of renewable
water is used in the country annually, and considering the existent population of Iran (68 million), per capita
consumption of renewable water in current condition is 1900 cubic meters. So Based on Falken Mark Index,
Iran is on the threshold of water crisis.  Considering the fact that in current condition, around 69% of total
renewable water in Iran would be consumed annually, based on United Nation’s index, at the moment, Iran
is in severe water crisis. 

Also, based on the indices of international institute of water management, Iran is in severe water crisis.
According to the report of this institute, Iran should add to its water supply resources to around 112% to
maintain the current situation, while this amount seems to be impossible based on the capacity of existent
water resources.  So, the current water condition in Iran should be in primary concerns of elites, experts, and
politicians in the country, and they should prevent from a severe crisis by giving decisions and implication.
Consequently, duo to Iran’s water shortage and inefficient using of available resources especially in agriculture
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sector, it created a lot of problems for Iran water authorities. Therefore, making proper economical policy in
the using of these resources is necessary. 

Agricultural statistics show in the year 2001, 93% of gathered water, was consumed in agriculture sector.
Despite the huge demand of this sector for water, the price that the farmers would pay for water consumption
is very low. A lot of studies have been carried out to measure the value of water in agriculture sector. The
studies all confirm that the paid price for water is lower than the real value for farmers. Currently, the paid
water price can only cover 12% of the water costs. An initial estimation show that average water price in
modern irrigation networks is only $ 0.0003 in m3. However, the price for per cubic meter in these systems
is minimum $ 0.001, maximum $ 0.0054 and on average $ 0.0025 for per cubic meter. In equilibrium
condition, the water price must be equal to the increase in yield value in one side and increase in gathered
water cost in another side. 

Not paying the real price of water, may convey the demander that the value of water is really the low
price that they pay. So, the cheapness of water would create no incentive for the economization of water. Also
it doesn’t encourage the firms to invest in water sources, since the profit is very low. 

Several studies report irrigation water underpricing lead to inefficient use of scarce water resources. On
the other word, water is wasted due to underpricing. This study investigates the structure of irrigation water
demand by estimating the water derived demand for the determination of economic value of irrigation water
on a particular crop, wheat, in Iran.  

Review of the Literature: 
The vast majority of irrigation water value models use residual imputation. Even (Howe, 1985) who based

his demand curve for water on the gross margin of individual crops, uses the idea that residual profits indicate
the value of water. There are three alternatives to residual imputation. The first estimates a crop-water
production function from field trials and then scales this physical production function by the price of the
product (Colby, 1989; Penzhorn & Marais, 1998);. The second approach is to estimate a demand function
directly from water price data. (Griffin, 1985) presented an econometric model using panel data of irrigation
prices in Texas. The third approach is to use Hedonic pricing methods to measure the contribution of water
value to farm prices.

Hedonic price analysis is applied to land sales to reveal the implicit market price of water in irrigation.
This provides price information, where otherwise absent, which can facilitate reallocation of water supplies to
meet growing demands(Faux & Perry, 1999).  For estimating of irrigation water value using hedonic price
analysis in Malheur County and Oregon, they estimated that the value of irrigation water in this location is
estimated at $9 for an acre-foot on the least productive land irritated, and  for two $44 per acre-foot on the
most productive land. (Torell, Libben, & Miller, 1990) estimated water in the Ogallala Aquifer to be worth
between $0.0009·m-3·a-1 and $0.0077·m-3·a-1 .(Faux & Perry, 1999) estimated the water value in Malheur
County, Oregon, to be between $0.0073·m-3·a-1 and $0.0357·m-3·a-1. This strand of the literature includes models
used to derive water demand functions. Two examples from the local literature are notable insofar as they
accurately represent observed crops. (Louw & Van Schalkwyk, 1997) estimated water demand for the Olifants
River in the Western Cape that accounts for 95% of the irrigated area in the basin. (Conradie, 2002) modelled
50 000ha of fodder crops and citrus orchards on the Fish-Sundays transfer scheme in the Eastern Cape. 

Research on Irrigation Water Demand:
Estimates of the demand function for irrigation water and its price elasticises have commonly been based

on the use of mathematical programming, especially linear programming. The early studies such as (C. V.
Moore & Hedges, 1963) often intended to show that the demand is more price responsive than generally
believed, and that even for low prices it is not perfectly inelastic as the U.S. Bureau of Reclamation had
claimed in the past. Later studies have constructed sub-regional or regional demand functions from models of
representative farms, and commonly calculated responsiveness by either arc-elasticity estimates along the
stepped demand curve or by calculating elasticity after fitting continuous regression equations to the parametric
data. 

The results typically show either an inelastic estimate for the whole price range considered, or an inelastic
estimate for the lower prices and a less inelastic or elastic estimate for the higher prices (Shumway, Pope, &
Nash, 1984). During the 1970s and early 1980s estimates of irrigation water demands and their shape have
also been developed with statistical crop-water production functions based on data from field crops experiments
conducted at state experiment stations (Hexem & Heady, 1978); (Ayer & Hoyt, 1981), and (Kelley & Ayer,
1982). Demand functions were constructed using an output price and varying the cost of water. Elasticity
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estimates based on field experiments generally are relatively unresponsive to price changes.
Elasticities have also been estimated with econometric studies that use data of actual farmer behaviour via

(Nieswiadomy, 1992); (M. R. Moore, Gollehon, & Carey, 1994). Estimates calculated with econometric
methods relying on secondary data tend to be more inelastic than suggested by mathematical programming
models, but in some cases they are also very elastic. Overall, elasticity estimates vary widely not only between
studies with different methods of analysis but also among them. A number of variables influencing the shape
of the demand function as well as elasticity estimates have been identified in the literature, but there has been
little systematic study on how and to what extent these variables influence the estimates and the policy
recommendations based on them. 

Zare, 2006 estimated demand elasticity for groundwater input of Kerman by production function. He found
that the marginal production of crops per unit of water was higher than the corresponding cost of pumping,
and that excessive pumping of water would decrease in the social welfare rate of farmers. By the way, he
conclude that increasing the pumping costs would not lead to any significant impact on the rate of extraction,
so that the best way to increase irrigation efficiency is to promote efficient irrigation methods. (Schoengold,
Sunding, & Moreno, 2006) estimated a model of agricultural water demand based on the role of water in the
farm production function. They then presented estimates of the parameters of the model using a unique panel
data set from California's San Joaquin Valley. They also found that agricultural water demand is more elastic
than shown in previous work on urban water demand, a result which has important implications for differences
in the optimal design of policies directed at agricultural users of water as compared to urban users.
These predicted values of land allocation and irrigation technology choice are used as instruments in the water
demand estimation. The direct own price elasticity, or the component due to better management of water
resources, is in the range of -0.22 to -0.38, while the estimated indirect component of the total price elasticity
(due to land reallocation and increased levels of fallow land) is -0.51. (Sahibzada, 2002) used an initial Cobb-
Douglas production function for estimate the relationship between total aggregated farm output, fertilizer use,
labour supply, tractor use, and irrigation water input. He found that irrigation water demand is price inelastic
and that predicted water usage exceeds actual use across the sample. 

Wang & Lall, 1999 illustrated how to generate the value of marginal product and price elasticities for
water demand using a translog specification. While they do this for industrial water demand in China, their
study illustrates how to construct such estimates using a translog function. They also estimate a conventional
Cobb-Douglas production function, which proved inferior to the translog specification. Their finding that the
industry-wide price elasticity of demand is approximately equal to –1.0, suggesting price instruments may be
an effective tool to encourage water conservation. (Scheierling, Young, & Cardon, 1997) propose that the
correct specification of irrigation water use is not to model demand as a continuous variable, but to view the
irrigation decision as discrete irrigation events of approximately equal volume. They utilize a crop simulation
model, termed the van Genuchten-hanks model to estimate water-crop production functions for corn and dry
beans in North-eastern, Colorado.

Chizari & et al (2006) determined the economic value of the irrigation water using goal programming
approach for Shirvan Barzo Dam region. They point out that the estimation of the economic value of water
ranges between 0.0056 and 0.2227 Dollars.

Hossein zad and Salami (2005) have shown the effect of the choice of production function on the
estimated structural parameters, and also the importance of correct functional form specification to prevent
incorrect policy implications. They obtained a comparison of economic value of water input derived from
parameters of the correctly specified functional form, using the econometric criteria and specification tests, with
those of the inappropriate functional forms, reveals a substantial difference between the computed values for
the water input. 

Salami and Mohammadi Nejad (2002) estimated the economic value of irrigation water in Saveh region
by using the flexible production functions. They showed that the average economic (shadow) price of one cubic
meter of irrigation water at the farm gate used in wheat production is $0.0215, in cotton production is $0.0386,
in Cucumbers production is $0.0342, and in pomegranate production is $0.0265. They also poin out that a
comparison of estimated and the current price of water shows that the economic value of irrigation water is
much higher than what is currently received by the local water authorities. Under these circumstances, an
inappropriate use of water and the lack of incentives in investing in water saving technology are expected.

Hosseinzad & et al (2007) indicated that some inputs in agricultural products are quasi-fixed in nature,
and there is no defined market for them. They poin out that these input prices are not determined in the
market. So there is not a suitable and efficient price for them. One of these inputs in Iran is water. Water is
the limited and important in Iranian agricultural sector that exist no defined market for it. They used from non-
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market methods for determining the economic value (real price) of water for some of staple crops (wheat and
onion), in the Maragheh- Bonab Plain using flexible production functions approach. The results of their study
indicated that the economic value of water used in wheat and onion production are almost $0.0248 and $0.0291
per cubic meter, respectively. The estimated prices are much higher than local prices of these inputs.

Specification and Estimation of the Model: 
Economic Model:

In the estimation of input demand and output supply, different approaches have been suggested and
adopted, Timmer (1974), cited by (Chembezi, 1990), identifies two approaches direct and indirect estimation.
Indirect approaches include deriving demand functions from agronomic response functions and research. Direct
methods include estimating demand functions directly from observed market data on input consumption and
prices, and the prices or amounts of farm output. For the purpose of this study, the direct method approach
will be used to estimate the water demand function associated with wheat product.

Conditional factor demand is a function that gives the optimal demand for each of several inputs as a
function of the output expected, and the prices of inputs. Conditional demand functions are obtained using the
Shepard’s Lemma where the cost minimization problem is the production of a specified level of output with
the least expenditure on inputs (Arrigada 2004).Suppose that the production function is Cobb-Douglas:
(Nicholson) 

   (1)q k l� ��

Total costs for the firm are given by 
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A similar method will yield 

   (8)
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Now we can derive total costs as
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which is a constant that involves only the parameters a and b. 
Contingent demand functions for all of the firms inputs can be derived from the cost function. Shephard’s

lemma the contingent demand function for any input is given by the partial derivative of the total-cost function
with respect to that input’s price: 
As mentioned earlier, the cost function is: 
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For this cost function, the derivation is messier: 
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The contingent demands for inputs depend on both inputs’ prices 
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Obtaining natural logarithm of the above we will have:  

 (13)� � yln l v, w,q   lnA   ln q  lnW  lnV� � �� � � �

Where � is water price elasticity, and, � is cross – price elasticity of water demand, and ay indicates the
elasticity of water use given changes in output quantity. Given that information on production was collected
for every farmer included in this study, the conditional factor demand approach will be used to estimate the
water demand.
Assuming that the water demand function is: 

 1 2 3 4 5 6 7 8ln ln ln ln ln ln ln ln ln ln lnl f p r m a SwW B ay Y b b P b P b P b P b P b P b PP� � � � � � � � ��

Therefore, elasticity water input respect to output amount is:
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(14)
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And marginal product can be computed by following equations:

 (15)
1 1Y YMP AP
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�
� �
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The value of marginal product (VMP) is computed by multiplying the marginal physical products of each
crop in per region by price them.

 (16)
1

y y
Y YVMP P P
W ay W
�
�
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Where, 

Y represents the output, W represents the level of inputs of water, MP is marginal physical product for
water input, AP is average physical product for water input, Py is crop price in each region, � = ay is elasticity 

input of water  respect to production amount, and      is elasticity production  respect to water input.1
ay

Data and Variables:
Respect to elasticity estimation, the data is collected from secondary sources such as Ministry of Energy,

Ministry of Agriculture, Iran Meteorological Organization, Central of Iran statistic and relevant institutions. We
used a panel data of 28 provinces in Iran of period 2001 - 2006 corresponding to a total number of 168
observations. The variables required for estimation of water demand function were input prices which are seed,
water, wage, land rent, and fertilizer and for dependent variables, wheat quantity, and quantities of water
required of wheat.

Empirical Model:
The functional form for conditional factor demand can be derived consistent with an assumed production

function, but in this study we are estimating a reduced form with no cross-equations restrictions. The water
demand will be specified directly using a water demand function that includes output quantity, input prices,
and fixed factors. The estimation of the water demand function using the methodology presented in the
previous section will permit to identify the significant variables that explain its consumption. The empirical
specification of the fertilizer demand is given by
 
log Dw i,t = �0 - �1log Pwi,t + �2 log Pfi,t + �3 log Pmi,t + �4 Psi,t  + �5 log Wi,t + �6 log Qi,t + �i,t

Where Dwit is amount of demanded water in ith region in year t (Cubic Meter);Pwit is the water price in
ith region in year t. (Cubic Meter/Toman); Pf is the fertilizer price used in barley production in ith region in
year t (Kg/Toman); Ps is the Seed price in ith region in year t (Kg/Toman); W is wage (Man day/Toman); Q
is Irrigated Production (Kg); Pm is the machineryrent cost (Square Meter/Toman); �i,t represents the effects of
the omitted variables that are peculiar to both the individual units, and time periods.  i denotes the provinces
of Iran and t indicate year.

i= 1, 2,… , 26   t = 2001, 2002, …, 2006
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We first provide a formal test and use the Breusch-Pagan tests for model determine between pool or panel
by Stata 10 package. The Breusch-Pagan Lagrange multiplier (LM) test is designed to test random effects. The
null hypothesis of the one-way random group effect model is that variances of groups are zero. If the null
hypothesis is not rejected, the pooled regression model is appropriate. With the large chi-squared, we reject
the null hypothesis in favour of the random group effect model. Then we test for random or fixed effect model
by Hausman test. The null hypothesis underlying the Hausman test is that the FEM and ECM estimators do
not differ substantially. The test statistic developed by Hausman has an asymptotic �2 distribution. If the null
hypothesis is rejected, the conclusion is that ECM is not appropriate and that we may be better off using FEM,
in which case statistical inferences will be conditional on the �i in the sample (Gujarati, 2002).

In this study, because the null hypothesis was rejected, the conclusion is that ECM was not appropriate
and that we may be better off using FEM. The estimation of water demand function using the methodology
presented in the previous section will permit to identify the significant variables that explain its consumption,
and it will provide important information on the factors that influence the water use associated with wheat
farming in Iran. After estimate of equation we tested for hetero-scedaticity and for no correlation in the error
components with the explanatory variables. The parameters of the water demand function are estimated by
method of Estimated Generalized Least Squares (EGLS).

The functional form for conditional factor demand can be derived consistent with an assumed production
function, but in this study we are estimating a reduced form with no cross-equations restrictions. The water
demand will be specified directly using a water demand function that includes output quantity, input prices,
and fixed factors. According to the functional form presented in above, we should expect a negative impact
of water price. Following the cost minimization problem, output quantity (Q) should have a positive impact
on water demand. The parameter estimated for the water demand function is showed in follows:

Next, after than the data stationary test and diagnostic checks, the best model was estimated. Estimated
parameters are presented in Table - 2. 

According to obtained result, the estimated coefficient for the water price is negative and significant at
the 1% level. That means, although this coefficient is very low but farmers will use less water when the price
is higher. In the other word, one percent increase in water price will be caused that water demand 0.036
percent decrease. 

This interperation is also honest for machinary rent which means water and machinery services are
complementary inputs. On the other hand, coefficients on seed price, fertilizer price and wage are positive and
significant at the 1% or 5% level. One interpretation is that water with fertilizer, seed, labour force are
substitute inputs which  indicate one percent increase in mentioned input price will be caused that water
demand 0.032, 0.06 and 0.05 percent increase, respectively. 

Although these variables were found significant but it is near to zero, that is, water demand is infinitely
inelastic respect to above inputs price. It indicates that farmers are less insensitive to the mentioned inputs
price because they consider that mentioned inputs are as an essential factor to get a good harvest (Arriagada,
2004).

The estimated coefficient for output quantity is significant at the 1% level. As mentioned last chapter, the
functional form used to estimate water demand is linear- logarithm. The estimated parameter coefficient
indicates the elasticity of water use given changes in output quantity that means, one percentage increase in
output (wheat) quantity leads to a 0.38 percent change in the use of water. This relationship could be used to
determine the impact of production quotas or other wheat policies on water use (Arriagada, 2004).

The most well-known test for detecting serial correlation is that developed by statisticians Durbin and
Watson. For in the initial estimation existed autocorrolation, I used AR (1) for remedial it. AR (1) is known
as Markov first-order autoregressive scheme, or simply a first-order autoregressive scheme. It is significant at
the 1% level. The sequential disturbances are positively correlated, with a coefficient of autocorrelation of
+0.32, a weak degree of dependenc between members of series of observations ordered in time. 

The marginal product of an input (forexample water) indicates the additional output that might be expected
from an additional unit of that input, ceteris paribus and it is the marginal product multiplied by the unit price
(Py) of the product (i.e. VMPw =  MPw.Py).

As mentioned earlier, all parameters in the Cobb-Douglas function are elasticities of production;
consequently the value of marginal product (VMP) for specific input calculated from the derived demand
function. The value of marginal product and local price of the irrigation water in prouction of wheat in Iran
in 2001 and 2006 years have been show in the follow Table-2.
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Table -2: Estimation results of the water demand function for Wheat
Dependent Variable: LDWT Method: Panel Least Squares
Independent variable ----------------------------------------------------------------------------------------------------------------

Coefficient Std. Error t-Statistic Prob.
C (Intercept) 14.53*** 0.59 24.48 0.00
LPW(water price) -0.036*** 0.01 -4.05 0.00
LQ (output quantity) 0.381*** 0.05 7.23 0.00
LPS (seed price) 0.032** 0.01 2.11 0.04
LPF (fertilizer price) 0.056*** 0.01 6.10 0.00
LPM (machinery rent) -0.050** 0.02 -2.17 0.03
LW (wage) 0.054*** 0.01 3.86 0.00
AR(1) 0.316*** 0.09 3.55 0.00

Cross-section fixed (dummy variables)
----------------------------------------------------------------------------------------------------------------

R-squared 0.99 Adjusted R-squared 0.99
F-statistic 751.92 Prob(F-statistic) 0.00
Durbin-Watson stat 2.06
*   Statistically significant at the 10% level
** Statistically significant at the 5% level
*** Statistically significant at the 1% level 

Table -2: The economic value and local price of the irrigation water in production of wheat in Iran
Produced Provinces 2001 2006

---------------------------------------------------- ----------------------------------------------------
Local Price Economic Value Local Price Economic Value

Qom 0.0056 0.0657 0.0134 0.1802
Hamadan 0.0077 0.0835 0.0175 0.1766
Golestan 0.0024 0.0974 0.0061 0.1912
West Azarba 0.0018 0.0832 0.0034 0.1852
Kermanshah 0.0013 0.0963 0.0019 0.3168
East Azarba 0.0039 0.0836 0.0101 0.2064
Qazvin 0.0046 0.0833 0.0082 0.2354
Ardabil 0.0032 0.0960 0.0065 0.2497
Yazd 0.0086 0.0557 0.0146 0.117
Mazandaran 0.0011 0.1153 0.002 0.3021
Khuzestan 0.004 0.0969 0.0082 0.1812
Tehran 0.01 0.1 0.0133 0.2541
Lorestan 0.0012 0.0568 0.0045 0.1361
Semnan 0.0074 0.0668 0.0208 0.1897
Kurdistan 0.0024 0.0530 0.006 0.2289
Chaharl &Ba 0.0041 0.076 0.0043 0.1875
Markazi 0.0053 0.0679 0.0116 0.1878
Kohgil& Boy 0.0006 0.0961 0.0031 0.1818
Zanjan 0.0025 0.054 0.0094 0.1705
Esfahan 0.0052 0.0643 0.0147 0.2166
Bushehr 0.0021 0.0310 0.0090 0.1410
Fars 0.0047 0.082 0.0135 0.1954
Khorasan, 0.0062 0.051 0.016 0.1218
Ilam 0.0004 0.0913 0.0078 0.2311
Hormozgan 0.0039 0.0796 0.0108 0.2139
Kerman 0.0046 0.0536 0.011 0.1385
Sistan &Ba. 0.0017 0.0453 0.0039 0.0726

Conclusion:
In this study we have investigated the structure of wheat water demand in Iran. We estimated water

demand by information related to 26 provinces of 1ran from 2001 to 2006. The main results of our analysis
are consisting of which the water has a very low price elasticity of demand for wheat in Iran. Additionally,
part of the reason is that there is no close substitute for water. But part is that farmers allocate such a tiny
fraction of their cost to water (Sloman, 2003), this means that water price is very low, that is , each good or
factor is totally inelastic as its price  is very low. Respectively, the water price of wheat in Iran is not
efficient, because elasticities are near to zero.

In the other hand the quantity of crops significantly influences water consumption. This relationship could
be used to determine the impact of production quotas or other wheat policies on water use.(Schaible, 1997)
notes that under inelastic water demand elasticities, water price policy reforms can still be an effective water
conservation tool. Then we obtained the economic value of the irrigation water in prouction of wheat in Iran.
The main result of this study show that, the price of agriculture water for production of wheat in Iran is far
below its economic value. 
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