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Abstract P

The northern provinces of Iran have a special place in the development process of the country's economy
due to their geographical, climatic conditions, and potential advantages. This research aimed to determine
the degree of development of the agricultural sector in the three northern provinces of Iran using 81
agricultural development indicators and the "mulTi-noRmalization mUlti-diStance aSsessmenT" (TRUST)
approach. Based on the existing theoretical foundations and literature review, criteria and sub-criteria for
the decision tree were selected. The TRUST model is an advanced method of multi-criteria decision-making
techniques, formed by combining traditional normalization techniques with logarithmic normalization. It is
being introduced for the first time in Iran with a new and reliable framework. The results showed that in
the sub-sector of agronomy with a final score of -0.59 and horticulture with a final score of 0.23,
Mazandaran province ranked first. In the sub-sectors of animal husbandry, mechanization, and education
and infrastructure Guilan province ranked first with a final score of 0.06, 0.55, and 0.02 respectively.
Golestan province has the second rank in most of the studied sub-sectors. The difference in the first ranks
in each sub-sector indicated the existence of duality in the level of development among the three northern
provinces. The findings of this study will help the planners in understanding the current situation of the
agriculture sector in the three northern provinces and planning for the future. By studying the climatic
conditions of the three northern provinces, the production cycle of the agricultural sector will proceed with
the strategy of increasing the yield per unit area so that the resulting income can be spent on fair distribution
in the agricultural sub-sectors.

Keywords: Levels of development, Normalization, Decision matrix, TRUST model, Three Northern provinces
of Iran.

Highlight

- Duality is observed in the development process of the agriculture sector in the three northern provinces of Iran.

- Mazandaran Province holds the top rank in development in most production sub-sectors, while Guilan Province has secured
the first position in infrastructure development.

Extended Abstract

Introduction

Agricultural development in Iran specifically began with the Fourth Economic, Social, and Cultural Development
Plan of the Islamic Republic of Iran. In the Fifth and Sixth Development Plans, the approach to developing this
sector became much more prominent. The underdevelopment of the agricultural sector and inequality in access to
agricultural infrastructure and foundations are the main reasons for the lack of balanced rural development and the
move away from integrated and simultaneous rural area development. The northern provinces of Iran enjoy a
temperate and humid climate, fertile agricultural lands, indigenous agricultural knowledge, a diverse range of
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agricultural operators, and access infrastructures to major population centers, such as the capital cities. Moreover,
the precipitation in this region averaged over the whole country. Paying attention to agricultural infrastructures
and the development of diverse activities in this region is the basis for the economic prosperity of agriculture in
the northern provinces. Also, it creates employment development, improvement in food security, stability of rural
settlements, and increase in the trade of agricultural products, especially in Eurasia. Agriculture thrives from the
east of Golestan province to the west of Guilan province, and these provinces are the main hubs of the production
of many strategic products of the agricultural sector, such as rice, tea, hazelnuts, citrus fruits, etc. Ranking and
assessing the agricultural development of the northern provinces, which are among Iran's main agricultural hubs,
help policymakers and planners in formulating appropriate programs and policies for agricultural development,
eliminating deprivation, and promoting social justice in rural areas. Examining development levels across different
sub-sectors also allows for a better and more precise assessment of existing challenges and shortcomings,
facilitating future planning for resource allocation in these provinces. The main goal of this research is to assess
the degree of agricultural development in the northern provinces of Iran by utilizing a comprehensive decision tree
and considering the maximum number of relevant indicators of agricultural prosperity and development.

Methodology

The research method was descriptive-analytical, and its scope included the three northern provinces of Guilan,
Mazandaran, and Golestan. The indicators used in ranking the development level of the agricultural sector in the
northern provinces were determined based on previous research experiences and expert opinions. Therefore, a total
of 10 agricultural development experts were purposefully selected from the University of Guilan, the Guilan
Agricultural and Natural Resources Research and Education Center, and the Rice Research Institute of Iran. The
required data were extracted from the 2021 Statistical Yearbook of the Jihad Organization. To rank and determine
the level of development in the agricultural sector of the three northern provinces, 81 indicators were used in five
subsectors. Among them, 10 indicators were related to the subsector of agronomy, 12 indicators to the subsector
of horticulture, 15 indicators to the subsectors of animal husbandry, poultry, apiculture, and aquaculture, 30
indicators to mechanization and agricultural machinery, and 14 indicators to education, extension, and
infrastructure. The criteria and sub-criteria used in the decision tree were determined based on theoretical
foundations, a review of literature, and the opinions of 15 local experts in the field of agricultural development.
This study employed multi-normalization multi-distance assessment (TRUST) model to compare the development
level in the agricultural sector of northern provinces. The research findings were presented as a comprehensive
decision tree and an output of the various stages of the TRUST model. Through implementing the step by step
TRUST model, the final scores of the northern provinces in each of the five subsectors (agronomy, horticulture,
animal husbandry, mechanization, and education and infrastructure) were calculated.

Results and discussion

By the step by step implementatiom of the TRUST model, the final scores of the northern provinces were
calculated in each of the five sub-sectors (agronomy, horticulture, animal husbandry, mechanization, and education
and infrastructure), In the subsectors of agronomy and horticulture, Mazandaran province (A2) holds the highest
rank, while Guilan province (A1) ranks first in the subsectors of animal husbandry, mechanization, education and
infrastructure. Golestan province (A3) ranked second in the subsectors of agronomy, animal husbandry,
mechanization, and education and infrastructure. Additionally, this province ranked third in the subsector of
horticulture. In previous studies, Mazandaran and Guilan provinces were classified as developed in the agricultural
sector (Fotros & Beheshtifar, 2009). In line with the previous studies, the findings of the current research showed
that the development gap in the agricultural sector still persists (Molaei, 2008; Fotros & Beheshtifar, 2009),
However, a noticeable increase in the level of development is evident. The development gap refers to the lack of
balance in the development of agricultural subsectors within each province. Guilan province holds the highest
development scores in the subsectors of animal husbandry, mechanization, and education and infrastructure, but it
does not have ideal conditions in the subsectors of agronomy and horticulture. This indicated that comprehensive
development in the agricultural sector of Guilan has not yet been fully achieved. Nevertheless, the development
scores in the province's agricultural subsectors have increased compared to recent years in similar studies.
Therefore, considering the imbalance in the development levels of subsectors within a province (inconsistent and
unstructured rankings based on the final scores), and the imbalance in the development levels among the three
provinces due to significant differences in development scores, it can be claimed that the duality in the
development levels of the agricultural sector in the three northern provinces of Iran still persists, as seen in recent
years and similar studies. Sardarshahraki et al (2013) identified Mazandaran and Golestan provinces among the
top provinces in Iran in terms of agricultural development. Additionally, Guilan was categorized as one of the less
developed provinces in terms of agriculture. Therefore, compared to a decade ago, the present study's findings
indicated a growth in the level of agricultural development in Guilan. The application of theoretical models on
resource utilization and the use of high-efficiency inputs in the research by Ghanbari and Salimian (2023) led to
the selection of 27 indicators in six components: agricultural operators based on the activity type, agricultural
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exploitation based on farming type, agricultural technology, and related services, literacy, cooperatives, and water
resources. In this study, indicators related to agricultural operators based on the type of activity, agricultural
exploitation based on the type of farming, agricultural technology and related services, and cooperatives were also
utilized.

Conclusion

In this study, theoretical models, including resource utilization, dissemination, high-efficiency inputs, and induced
innovation, played a fundamental role in selecting and subsisting criteria and sub-criteria for the decision tree. The
overall results of this research indicated that in the subsectors of agronomy and horticulture, Mazandaran province
holds the highest rank, while Guilan province ranks first in the subsectors of animal husbandry, mechanization,
and education and infrastructure. According to the final ranking of the TRUST model, Guilan province secured
the highest rank of development. The results indicated a duality in the agricultural sector among the three northern
provinces. Therefore, it seems that officials and planners should take necessary measures to improve the
agricultural sector in these provinces, with a priority on enhancing resource productivity and mechanizing the
planting and harvesting of various crops by addressing financial, technical, and educational challenges faced by
farmers. This would help reduce and eventually eliminate the existing disparity in the agricultural sector among
the provinces. Additionally, it is recommended that national planners pay more attention to underdeveloped and
less developed, yet agriculturally strategic areas when allocating funds and distributing resources. This would
ensure that all regions within this geographic area achieve a more balanced and homogeneous agricultural status.
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