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Abstract

Water scarcity is a critical issue in many countries, especially in arid and semi-
arid climates. Adopting different economic policies and reviewing and explaining
policies based on them can play a key role in water consumption in different
sectors in water scarcity management. The main objective of this study was to
evaluate the water intake of different economic sectors of Khorasan Razavi
province and the effect of changes in demand components on water consumption.
In this study, we used the input-output table developed by the CHARM-RAS
method, was used. The results show that a 10% increase in household
expenditures of Khorasan Razavi, government expenditures and gross capital
formation increased water consumption by 244.5 million cubic meters (4.39%),
10 million cubic meters (0.18%) and 15.6 million cubic meters (0.29%)
respectively. In this regard, agriculture has a high position in water consumption
and is the main consumer of water compared to other economic sectors. The
increase in marginal demand by 10 billion Rials in all sectors of the economy will
ultimately increase the water consumption by 1.094 million cubic meters of water,
of which 652.78 thousand cubic meters (59.67%) of direct consumption and
441.23 1073m”3 of indirect consumption.

1. Introduction

Along with population growth and economic growth, the demand for water is increasing. In addition to the
direct demand of economic sectors, water demand is also caused by derived and indirect demand. Therefore,

the effects of changing water demand are not necessarily limited to direct effects. In fact, the demand for
other goods and services, due to the consumption of water in the production of those, will add to the indirect
demand for water. The water, although it is a global problem, has its intensity and weaknesses for different
regions. Razavi Khorasan is one of the provinces in Iran that is facing high water stress, a sharp drop in water
reserves, as well as an increase in water demand (due to population growth and production growth). Out of
37 plains of this province, 34 are prohibited and prohibited-critical plains. In addition to examining and
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measuring the water consumption of different economic sectors, this research examines the role of changes
in the components of final demand on the water consumption of Razavi Khorasan province.

2. Materials and Methods
Two statistical bases have been used to calculate water consumption of economic sectors: (a) Khorasan

Razavi 10 table of 2014, which was prepared by CHARM-RAS method, and (b) The official statistics of
water consumption in different economic sectors (with adjustments) which are in million cubic meters and
were used in water consumption analysis. It should be noted that the use of CHARM-RAS method is more
appropriate than Location-Quotient methods for environmental studies. The CHARM method is based on
the analysis of net exports, with an emphasis on cross-hauling trade. In fact, the import and export of products
that are also produced in the country are considered in this method. First, the provincial 10 table is obtained
with the CHARM method, and then it is re-aligned with the RAS method and updated with the same method.

3. Results

The results show that a 10% increase in household expenditure (as one of the sectors of final demand) causes
a 4.39% increase in water consumption in Razavi Khorasan province, more than 90% of which is related to
household demand from the agricultural sector and 4.55% of it in industry-mining sector and 4.86% is in the
service sector. Also, a 10% increase in government spending increases water demand by about 0.18 percent,
and the share of agriculture, industry-mining, and service sectors is 36, 26, and 38 percent, respectively.
Although the amount of capital formation has decreased drastically in recent years, with the current structure
of the economy, a 10% increase in investment for various economic sectors can lead to an increase in water
demand by about 0.29%. As can be seen from the results, the biggest impact caused by the increase in final
demand on water consumption is related to household consumption. However, intermediary demand also
has a special importance in water demand, which was not discussed here.

The above results were aimed at analyzing the total effects caused by the final demand components. But the
results of examining these effects separately for each of the economic sub-sectors have also been examined
here. The results of examining the effects of each of the economic sub-sectors show that the same increase
in the demand of each sub-sector causes the highest water demand from the four sub-sectors of (1) agriculture
and horticulture, (2) animal hushandry, (3) food and beverage industries, and (4) aviculture. Other industrial
sub-sectors are in the next position and service sub-sectors are in the end ranks. In the agricultural sector,
the agriculture and horticulture sub-sector accounts for the highest amount of water demand by far more than
other sub-sectors. Therefore, policy-making in water demand management for agriculture and horticulture
sectors should be done with more priority and seriousness than other economic sub-sectors.

4.  Discussion and Conclusion

In the analysis of policies, especially in areas where the issue of water and its shortage is a critical issue, the
analysis of the effects of policies in terms of changes in water consumption can explain the cost-benefit of
implementing policies more effectively. Using the input-output model can play a special role in this regard.
Due to the importance of the role of household expenses in the changes in the amount of water consumption,
the consumption pattern becomes important. Since the household expenditure in a way reflects the
consumption pattern and the most changes in the amount of water consumption in exchange for the change
in the household expenditure (and therefore its consumption pattern) are related to transportation costs
(gasoline consumption and maintenance transportation equipment) - with a 356 percent change -, therefore,
planning to reduce fuel consumption can have a significant impact on the intensity of water consumption in
the short term. Considering the results and indirect effects of water consumption in economic sectors, it is
necessary to take into account and calculate indirect effects, in other words, indirect water consumption, in
addition to direct water consumption. Paying attention only to the direct effects of water leads to the adoption
of incorrect policies and pressure on the province's water resources. In this regard, the adoption of mixed
and multidimensional policies from the perspective of direct and indirect water consumption in different
areas can be considered as a key solution.
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Measuring water abstraction of economic sectors and evaluating changes in
demand in water consumption in Khorasan Razavi province: Input-output
model (CHARM- RAS)

Hadi Rafiei Darani!, Javad Barati?
Abstract
Water scarcity is a critical issue in many countries, especially in arid and semi-arid climates. Adopting
different economic policies and reviewing and explaining policies based on them can play a key role in
water consumption in different sectors in water scarcity management. The main objective of this study
was to evaluate the water intake of different economic sectors of Khorasan Razavi province and the
effect of changes in demand components on water consumption. In this study, we used the input-output
table developed by the CHARM-RAS method, was used. The results show that a 10% increase in
household expenditures of Khorasan Razavi, government expenditures and gross capital formation
increased water consumption by 244.5 million cubic meters (4.39%), 10 million cubic meters (0.18%)
and 15.6 million cubic meters (0.29%) respectively. In this regard, agriculture has a high position in
water consumption and is the main consumer of water compared to other economic sectors. The increase
in marginal demand by 10 billion Rials in all sectors of the economy will ultimately increase the water
consumption by 1.094 million cubic meters of water, of which 652.78 thousand cubic meters (59.67%)
of direct consumption and 441.23 10"3m”3 of indirect consumption.

Keywords: Water, Input Output Table, CHARM-RAS, Final demand, Khorasan Razavi province.
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