Advanced Technologies
«» \X/ater Efficiency

Razi
University homepage:https://atwe.razi.ac.ir Online ISSN: 2783-4964

Analysis of the efficiency of irrigation technologies in
Kermanshah province based on the technology atlas model

Ameneh Abdi *"%', Ali Asghar Mirakzadeh #9".X' and Farzad Eskandari 3

1. Department of Agricultural Extension and Education, Faculty of Agriculture, Razi University, Kermanshah, Iran. E-mail:
amane.abdi@gmail.com

2. Corresponding author, Department of Agricultural Extension and Education, Faculty of Agriculture, Razi University,

Kermanshah, Iran. E-mail. E-mail: Mirakzadeh@Razi.ac.ir

3. Department of Agricultural Economy, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran E-mail:
f.eskandari@uok.ac.ir

Article Info. ABSTRACT

Article type: Objective: The study evaluated the effectiveness of existing irrigation technologies

Research Article in Kermanshah Province, Iran, focusing on the contribution of different technological
dimensions. The Technology Atlas Model was used to identify the strengths and

Article history: weaknesses of each dimension.

Received 14 August 2025

Received in revised form 10 Method: The study used an applied survey design involving 90 farmers, agricultural

December 2025 experts, and professional association members selected through judgmental
Accepted 12 March 2026 sampling. Data were collected using an adapted Technology Atlas Model
Available online 23 eptember questionnaire, whose validity was confirmed by experts and reliability by Cronbach’s
2026 alpha (a = 0.78). The Technology Atlas Method was then used to assess the relative

importance, priority, and contribution of each technology component to water-use
Keywords: efficiency.
management, Results: The respective contribution of each technology dimension, including org-
technology assessment, ware, tech-ware, human-ware, and info-ware, is equal: OBO = 0.21, TRt = 0.20, HBh =
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Introduction

Water is the most critical input in agricultural production. In many regions worldwide,
especially arid and semi-arid areas, water scarcity poses a primary challenge to achieving
sustainable agricultural development. In addition to this difficulty, insufficient attention to
the appropriateness and efficiency of irrigation systems—stemming from the continued use
of improper technologies—has become a fundamental barrier on the path to sustainable
agricultural development. An accurate understanding of the current status of each system
and its associated processes is a critical first step for informed decision-making and policy
formulation to optimize technology management. This principle applies equally to decisions
and investments concerning equipment, human resources, and knowledge related to
irrigation-focused technologies. The integration of these factors within the context of
technology implementation requires precise and strategic management. Effective
management depends on thorough evaluation, comprehensive knowledge, and a deep
understanding of the technology’s condition and performance. Technology evaluation
models are essential tools for effective technology management, enabling proper oversight
of technology components and ensuring the overall success of the system. The current study
seeks to examine and evaluate the irrigation technologies currently utilized in the agricultural
sector of Kermanshah Province (Located in the west of Iran), with a specific focus on the
unique role of each technological dimension.

Method

The Atlas Technology Model, leveraging its robust capabilities, was employed for this
study. This research is applied in purpose and utilizes a survey-based approach for data
collection. The study population consisted of three groups: farmers, experts, and trade
associations (implementing companies and water-based technology design companies).
Experts who were knowledgeable and experienced in the field of water and irrigation
technologies, as well as two groups of designers and farmers who were recognized as
competent by the regional water company (127 people). In the experts section; it included the
Department of Agricultural Jihad, Regional Water Affairs of Kermanshah Province, faculty
members of the Water Department of Razi University, and the Agricultural Jihad and Natural
Resources Research Center. In the farmers section, the irrigated farmers of Kermanshah
Province, according to different climates and geographical divisions, were the counties
(Kermanshah, Kangavar, Ravansar, Islamabad Gharb, and Sarpol Zahab) with the largest area
of irrigated cultivation according to the dominant cropping pattern (wheat, barley, rapeseed,
corn, tomato, potato) in the 2023-2024 crop year, which were considered to be the leading
farmers in terms of using irrigation technology. Therefore, the sample selection method was
judgmental and in total, 90 questionnaires were completed for all three respondent groups
without any statistical problems and analysis was conducted based on them (n = 90). The main
data collection tool was the standard Atlas model questionnaire, which was adapted to the
agricultural context. The content validity of the questionnaire was confirmed by experts and
its reliability was also confirmed with the help of Cronbach's test (a = 0.78). Data analysis was
then performed using Excel software, the Critical Method, and the Atlas Technology Method.
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Results
The Atlas Technology Model evaluated the contribution of each technological dimension

individually. The contribution of each technological dimension—Orgaware (OBO = 0.21),
Technoware (TRt = 0.20), Humanware (HBh = 0.08), and Infoware (IBi = 0.05) —was assessed
for irrigation technologies in Kermanshah Province. Based on these contributions, the
irrigation technology dimensions in Kermanshah Province are prioritized as follows:
Orgaware > Technoware > Humanware > Infoware (O > T > H > 1). The collective importance
of the technological dimensions was assessed using the Technology Contribution Coefficient
(TCC), a composite index, which yielded a value of 0.54. To compare the technological
dimensions, the THIO diagram is utilized. The THIO diagram not only enables comparison of
the four technological dimensions but also illustrates the gap between each dimension and
the optimal level of 100% (Figure 1). The collective importance of the technological
dimensions was evaluated using the Technology Contribution Coefficient (TCC), a composite
index, which yielded a value of 0.54. The Technology Contribution Coefficient (TCC), a
composite index reflecting the cumulative status of the four technological dimensions,
indicates that the current attention and investment in irrigation technologies in Kermanshah
Province have achieved only 54% of their optimal capacity. This indicates that over half of the
potential capacity remains unrealized.

Technoware

0.46

Figure1. THIO chart

Conclusions

The findings from the analysis conducted through the Atlas Technology method indicated
a relatively positive evaluation of all factors by the respondents. However, from the
respondents’ perspective, some factors have greater importance in technology advancement.
Technology is not merely a technical phenomenon; it is a four-dimensional system, each
component of which has been individually examined and evaluated. Analyzing only a single
dimension, even a critical one like hardware (e.g., irrigation systems), results in an incomplete
understanding of the technology’s status. The evaluation of the Infoware dimension reveals
that the information, data, and tacit knowledge associated with the technology remain below
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optimal levels. This may arise from challenges such as deficiencies in information
infrastructure, limited access to consistent and updated training, or inefficiencies in
agricultural information systems. The information gap may stem from inadequate knowledge
exchange structures among stakeholders, deficiencies in transferring knowledge to farmers,
or limited communication channels. Therefore, enhancing knowledge exchange
infrastructure, developing knowledge-based networks, and providing ongoing user training
are critical for improving the effectiveness of technological information.
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