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Investigating the Effect of Knowledge Based Economy Components on
Water Productivity and Consumption in Iran's Agricultural Sector

Sona Pouralimoghaddam’', Mohammad Reza Zare Mehrjerdi’, Somayeh Amirtaimoori*, Somayeh Naghavi®

Abstract

Nowadays, knowledge-based economics has been suggested as a way out of various problems. Given
that more than 90 percent of water consumption is allocated to the agricultural sector, the establishment
of agricultural knowledge that one of the components of which is the innovation and development of
modern irrigation systems in agricultural lands, increases the efficiency of water consumption and
production. Therefore, in this study, the effect of different components of knowledge-based economy
on water productivity and consumption in lran's agricultural sector during 2002-2017 has been
investigated using the casual Bayesian network in 4 scenarios. The results showed that education and
skills component had the least effect on growth rate of water use in Iranian agricultural sector and the
probability of increasing growth rate of land area equipped with pressure irrigation with the
implementation of the four scenarios of education and skills, economic and institutional regime,
information and communication infrastructure and innovation system are 59/9%, 55%, 60% and
60%, respectively and the probability of decreasing growth rate of water use in the agricultural sector is
80%. So, moving to a knowledge-based economy can help to improvement of water efficiency in Iran's
agricultural sector.

Keywords: Agriculture Sector, Water Productivity, Causal Bayesian Network.
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Investigating the Effect of Knowledge Based Economy Components on
Water Productivity and Consumption in Iran's Agricultural Sector

Sona Pouralimoghaddam’', Mohammad Reza Zare Mehrjerdi*, Somayeh Amirtaimoori*, Somayeh Naghavi

Introduction

One of the most important challenges in the agricultural sector of developing countries such as Iran is
the low productivity of production factors, including water. One of the practical solutions to solve the
problem of water shortage in Iran is to increase water consumption efficiency. Therefore, today the need
to use pressurized irrigation systems has received more attention than before. Knowledge-based
economics has been proposed as a way out of various problems. Considering that more than 90% of
water consumption is allocated to the agricultural sector, the establishment of agricultural knowledge
that one of its components is the innovation and development of new irrigation systems in agricultural
lands increases water consumption efficiency and production. The knowledge-based economy will
affect water consumption, and since the agricultural sector in the traditional and semi-modern state has
a loss of 60-80% in water consumption, the most important reason for this waste is the lack of use of
new technologies in the agricultural sector; Therefore, by relying on knowledge-based strategies,
effective steps can be taken to deal with water shortages, especially in the agricultural sector, and it is
possible to solve the crisis problem by making progress in the components of knowledge-based
economics.

Materials and Methods

In the present study, after calculating the variable of water productivity in the agricultural sector and the
components of knowledge-based economy, according to experts and studies, and considering the
conditions of the Iranian economy; first, the model variables and the relationships between them are
identified and determined based on interviews with experts, then according to the Bayesian rule, the
final Bayesian network is designed and then the various scenarios in the model are investigated using
Netica software. Therefore, in this study, the effect of different components of knowledge-based
economy on productivity and water consumption in the agricultural sector of Iran during the period

2002-2017, using the Bayesian network in 4 scenarios has been studied.

Discussion and Conclusion

In the scenarios of knowledge and human capital, the effect of the component of knowledge and human
capital on water consumption in the agricultural sector was investigated. By placing the probability of
knowledge and human capital component in a high condition (100%), it was found that the highest
probability of growth rate variables of lands equipped with pressurized irrigation and growth rate of
water productivity in agriculture were high and equal with 59.9% and 72.1%, respectively.

In the scenario of economic and institutional regime, the effect of economic and institutional
regime on the growth rate of water consumption in the agricultural sector was investigated. After
changing the probability of high status of economic and institutional regime (100%), it was observed
that the highest probability of growth rate variable of lands equipped with pressurized irrigation and
then the variable growth rate of agricultural water productivity, in high condition were equal to (55%)
and (69.7%), respectively. In the scenario of the information and communication infrastructure
component, the effect of the information and communication infrastructure component on the growth
rate of variable water consumption in the agricultural sector was investigated. After changing the
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probability of high status of information and communication infrastructure component (100%), it was
observed that first the highest probability of growth rate variables of lands equipped with pressurized
irrigation and then the variable growth rate of agricultural water productivity in high condition were
equal with 60% and 72.1%, respectively. In the innovation component scenario, the effect of the
innovation component on the growth rate of water consumption in the agricultural sector is investigated.
After changing the probability of high status of 100% innovation component was observed,; first, the
highest probability of growth rate variable of lands equipped with pressurized irrigation and then the
growth rate of water productivity of agricultural sector in high condition were equal to 60% and 72.1%,
respectively. After that, due to the effect of water productivity variable in the agricultural sector on the
variable of water consumption growth rate in the agricultural sector, their probability was low at 80%.

The results of the study showed that by implementing four scenarios of components of knowledge-based
economy, the probability of increasing the growth rate of land equipped with pressurized irrigation in
the scenarios of components of knowledge and human capital, economic and institutional regime,
information and communication infrastructure and innovation is equal to 59.9%, 55%, 60% and 60%,
respectively and the probability of reducing water consumption in the agricultural sector is 80%.
Therefore, to reduce water consumption in the agricultural sector, by increasing education and raising
its quality, we can create innovation and use it to increase water productivity in the agricultural sector
and the optimal use of water resources and reduce its consumption. Because the necessary condition for
innovation and technological advancement is having sufficient human capital. Also, by providing the
necessary incentives for the proper use of knowledge, stimulating creativity, entrepreneurship to
increase productivity and paying special attention to modern irrigation methods, the government can
increase water efficiency and reduce water consumption. Adequate information and communication
technology infrastructure can reduce the cost of use and overcome spatial and temporal constraints,
resulting in efficient and effective information distribution, which improves the quality of the labor and
increases water efficiency.
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