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ABSTRACT

Agricultural sector is one of the main production sectors in each country. Increasing the growth
and efficiency of this sector requires the development of a proper, accurate and realistic model of
crops planting based on different goals and criteria, in order to provide the benefits of the whole
beneficiary community in long term. The purpose of this research was to identify, validate and rank
the effective criteria on crops prioritization for being selected in the cropping pattern, using a
hybrid research method of exploratory factor analysis and analytical network process. In order to
achieving the research goals, in the first phase, by aid of literature reviewing, effective criteria on
crops prioritization have been selected, and then by using exploratory factor analysis method and
application of SPSS 25 software, these criteria have been loaded on 6 factors named: cultural and
social, political, passive defense, water, environmental impacts and economics. The final step of
this phase was the construction of the conceptual model of the factors and effective criteria. In
second phase the criteria were ranked by using analytical network process method and application
of Super Decisions software. According the results the most important criteria in the process of
assessing the prioritization of crops are listed as below: “Domestic Resource Cost” with a weight of
0.2277, “consent culture” with a weight of 0.1468, “risk taking attitude of farmer” with a weight of
0.1160, and “crops’ irrigation water demand” with a weight of 0.0754. The conceptual model can
facilitate the selection process of crops and ease the designing of optimal crop pattern.
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Objectives

Agricultural sector is one of the main production parts in each country. Development in each
country requires stressing special attention in the agricultural sector and increasing agricultural
production simultaneously, in order to help the growth of other sectors of the economy, to meet the
food demands of country population and in the case of mass production, to export of agricultural
products. Increasing the growth and efficiency of this sector requires the development of a proper,
accurate and realistic model of crops planting based on different goals and criteria, in order to
provide the benefits of the whole beneficiary community in long term. By reviewing other
researches, the existence of multiple and different qualitative and quantitative criteria and factors in
determining crops planting models is obvious. In fact, designing a cropping pattern is a
multifaceted issue, which should be viewed from various points of views and different decision
makers choose a particular cropping pattern as the optimal model, according to their points of
views and based on several criteria. The purpose of this research is to identify, validate and rank
the effective criteria on crops competitiveness for being selected in the cropping pattern, using a
hybrid research method of exploratory factor analysis and analytical network process.
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Methods

In order to achieving the research goals, two phases was designed: 1- construction of the
conceptual model of effective criteria on crops competitiveness for being selected in the cropping
pattern 2- ranking the selected criteria. In the first phase, by aid of literature reviewing, 16
effective criteria on crops competitiveness have been selected. Then exploratory factor analysis
(EFA) method, which is a statistical method used to uncover the underlying structure of a relatively
large set of criteria and variables, was applies to load the selected criteria on different factors. By
using EFA and application of SPSS software, these criteria were loaded on 6 factors named:
cultural and social, political, passive defense, water, environmental impacts and economics. The
final step of this phase was the construction of the conceptual model of the factors and effective
criteria. In second phase to rank the selected criteria, the application of analytical network process
(ANP) method, which is a multi-criteria decision analysis method and represents a decision making
problem as a network of elements (including criteria and other alternatives) that are grouped into
clusters, was used and the criteria were ranked by using ANP and application of Super Decisions
software.

Results

In the first phase, based on 16 selected criteria, a questionnaire with 16 questions was designed to
be answered by a group of 260 experts with appropriate technical and scientific skills in the
research domain. According to the experts, answers and by using EFA, the 16 selected criteria were
loaded on 6 factors named: cultural and social, political, passive defense, water, environmental
impacts and economics and the conceptual model of effective criteria on crops competitiveness was
made. Then to determine the goodness of fit of the model, two tests were applied on it: ‘Chi squire
to degree of freedom test” and “Root Mean Square Error of Approximation (RMSEA) test”. The
value of “Chi squire to degree of freedom ratio” and the value of “RMSEA ratio” was calculated
1.17 and 0.025, respectively, which shows the excellent fitness of the model. In the second phase,
ANP method was applied on the selected criteria. According the results the most important criteria
in the process of assessing the competitiveness of crops are listed as below: “Domestic Resource
Cost” with a weight of 0.2277, “consent culture” with a weight of 0.1468, “risk taking attitude of
farmer” with a weight of 0.1160, and “crops’ irrigation water demand” with a weight of 0.0754.
Also, criteria related to the environmental impact factor have been evaluated among the less
effective criteria with rank 13 and 14.

Discussion

The role of the agricultural sector is highlighted among the role of other sectors, in terms of
providing employment and profitability along with bringing food security and economic growth in
each country. Determining the priority of crops to enter in to a particular crop pattern can provide a
good basis for making an accurate and realistic decision in agricultural production programing. On
the other hand, making decision about choosing a crop for cultivation, without considering the
appropriate criteria, is not a methodical work and ultimately does not lead to the maximum social
profitability. This research provides a conceptual model of the effective criteria and factors on the
competitiveness of agricultural products, which helps to select the best products for being planted,
and provides a scientific basis for designing optimal cropping patterns.
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