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 Strategic decision-making in the agriculture and agribusiness sectors generally 
involves many criteria that are qualitative, subjective, and full of uncertainty. This 
condition encourages the use of a multi-criteria decision-making method based on 
fuzzy logic, one of which is the Fuzzy Analytic Hierarchy Process (FAHP). However, 
the literature review related to the use of FAHP in the scope of agriculture and 
agribusiness is still very limited. This article aims to review the narrative use of 
FAHP in strategic decision formulation in the field of agriculture and agribusiness, 
focusing on the scope of application, methodological usage patterns, and limitations 
that still arise in existing studies. The method used is a review of the narrative 
literature on national and international journal articles using the FAHP method and 
published in the range of 2015-2025. Articles must be related to agriculture or 
agribusiness management. A total of 14 relevant articles were obtained from 
scientific databases and open online sources such as Google Scholar, sciencedirect 
and Semantic Scholar.The results of the review show that FAHP has been widely 
used in various strategic decisions, such as the selection of superior commodities, the 
suitability of production sites assessment, the evaluation of technologies and 
production systems, and risk mitigation in the supply chain and marketing. However, 
most studies still place FAHP as a weighting and ranking tool for criteria or 
alternatives, with relatively limited discussion of strategic implications. This article 
concludes that FAHP has great potential to be further developed within a more 
comprehensive strategic decision-making framework, especially through integration 
with sustainability approaches, real-time data, and other analytical methods. 
KEYWORDS: Fuzzy AHP, Strategic decision-making, Agribusiness, Narrative 

review, MCDM 

 

 
1. INTRODUCTION 

The agricultural sector is a potential economic sector that still faces many problems in the development 
process. Production sustainability, farming efficiency and improving farmers' welfare are still the main 
problems that have not been resolved properly. Many studies have taken a strategic approach to address these 
problems. Because problems in the agricultural sector require solutions that are able to have an impact for a 
long period of time and are systemic, so it is not appropriate to be seen as a purely tactical or operational 
problem (Papadakis and Barwise, 1997). Through this approach, it is hoped that strategic decisions can be 
obtained and can be applied as a real solution in the agricultural sector, especially agribusiness. 

However, in a strategic approach, the development of the agricultural sector requires the formulation of a 
comprehensive and holistic strategy, as it involves various technical, economic, social, and environmental 
dimensions simultaneously. This complexity is further exacerbated by the high uncertainty of climate change, 
volatility in commodity prices, limited market and technological access, and the heterogeneity of the socio-
economic conditions of farmers (Gheddar, 2023; Grigorieva et al., 2023; Raji & Njoku, 2024). This condition 
causes the strategic decision-making process in the agricultural sector to be not only complex, but also fraught 
with ambiguity and risks, especially in determining priorities and selecting the most appropriate alternative 
strategies to implement. To get around this condition, a decision-making method is needed that is able to 
consider various criteria in a structured and evidence-based manner. 

Multi-Criteria Decision Making (MCDM) method offers a systematic framework for dealing with decision-
making problems in a complex environment with many assessment criteria. One of the most widely used 
methods is Analytic Hierarchy Process (AHP), which was introduced by Saaty in 1980. AHP is popular for the 
simplicity of it’s hierarchical structure and it’s ability to capture decision-maker’s preferences. However, AHP 
has some fundamental weaknesses such as its inability to handle assessment uncertainty, high subjectivity, 
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potential inconsistencies in the comparison matrix, and reliance on assessment scales Crisp 1–9 (precise 
numerical judgements) (Alharairi et al., 2025; Cremades & Ponsich, 2024; Harahap et al., 2022; Zhang, 2025). 
These limitations make AHP less than optimal to represent vague or ambiguous perceptions and assessments, 
as often found in the context of strategic planning in the agricultural sector. 

In order to overcome these problems, Fuzzy Analytic Hierarchy Process (FAHP) is developed by integrating 
set theory fuzzy into the classical AHP, so that preference assessments can be represented in the form of fuzzy 
numbers are more flexible and realistic (Van Laarhoven & Pedrycz, 1983; Yu & Liu, 2021). This approach has 
been shown to be effective in reducing uncertainty, suppressing subjectivity, and improving the quality of 
decision-making (Alyamani & Long, 2020; Peng et al., 2021).  

In recent years, FAHP has been widely used as a multi-criteria decision-making method capable of handling 
uncertainty and linguistic assessment. Various studies have reported on performance Fuzzy AHP in many 
sectors, such as in human resource management (Salehzadeh & Ziaeian, 2024), engineering (Varshney et al., 
2024), construction (Getawa Ayalew et al., 2024), service industry (Bakir & Atalik, 2021), and agriculture 
(Atlı, 2024; Martins et al., 2023). The application of this method in the agriculture and agribusiness sectors 
shows considerable potential to support strategy formulation, especially related to product selection, location, 
technology, supply chain, institutional, to risk and sustainability. However, a literature review that conducts an 
integrative synthesis of FAHP application patterns in the strategic scope, especially in the field of agribusiness, 
is considered to be still unavailable. 

In this regard, this literature review is compiled to obtain extensive information about the FAHP method, 
be it regarding usage patterns, roles or positions in strategic decision-making, as well as the advantages of this 
method in the context of strategic decision-making. In addition, this literature review also seeks to highlight 
areas that require further research and map future research opportunities, especially based on the FAHP 
method.  

2. MATERIALS AND METHODS 
This study uses a narrative review approach to examine the use of the Fuzzy Analytic Hierarchy Process 

(FAHP) method in strategic decision-making in the agriculture and agribusiness sectors. According to Green 
et al. (2006), a narrative review is a comprehensive but non-systematic review that seeks to synthesize various 
previous studies. Narrative review was chosen because it was methodologically flexible (does not require 
following a specific pattern) and has a broader scope of discussion. In addition, the principle of subjectivity in 
narrative review allows reviewers to interpret and provide criticism of literature according to their 
understanding. (Green et al., 2006; Sukhera, 2022).  

In the preparation of this narrative literature review, several stages are carried out referring to the opinion 
of Green et al. (2006), namely preparation includes determining the topic and research questions to be 
answered. Then determine the base/source of literature used, literature criteria, year range and literature 
keywords. The next stage is to summarize, criticize and synthesize findings from various literature by 
highlighting the similarities and differences that exist. The last stage is to reconnect the findings and synthesis 
with the initial purpose of the research.  

The literature reviewed consists of national and international journal articles relevant to FAHP topics and 
decision-making in the field of agriculture and agribusiness, published within the last ten years or in the range 
of 2015-2025. The literature search process is carried out through scientific databases and open online sources 
such as Google Scholar, sciencedirect and Semantic Scholar. Meanwhile, the keywords used were Fuzzy AHP, 
FAHP, agricultural decision making, agribusiness strategy, selection of superior commodities, land suitability, 
technology evaluation, and marketing and supply chain risk. 

The selected articles are studies that explicitly use FAHP as the main method or part of a multi-criteria 
decision-making framework in commodity selection, production site determination, evaluation of production 
technologies and systems, as well as supply chain and marketing strategies. The collected literature was then 
analyzed qualitatively by grouping studies based on the scope of the strategic decision being studied. The 
analysis focused on the usage patterns and role of FAHP in the decision-making process as well as the 
methodological position of FAHP in the framework of analysis used. 
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3. RESULT AND DISCUSSION 
3.1. General Overview of FAHP Usage 

Strategic decisions have fundamental characteristic differences compared to technical-operational 
decisions. At the very least, strategic decisions are broader, riskier, have a long-term dimension, are about 
sustainability and deal with uncertainty (Papadakis & Barwise, 1997; Sit et al., 2025). Therefore, in strategic 
decision-making, the dominance of subjectivity and doubt or uncertainty must be reduced as much as possible.  

As described in the introduction, FAHP is present as one of the answers to the fundamental weaknesses 
of the classical AHP method. Basically, there is no fundamental overhaul of the classic AHP method, only 
changes are made to the basis of assessment logic through the integration of fuzzy logic. This relatively simple 
change is able to help the performance of decision-makers by emphasizing ambiguity and subjectivity of 
assessments.   

The results of the literature search related to the use of FAHP in strategic decision-making in the field of 
agriculture or agribusiness are summarized and displayed in table 1 below. 
Table 1. Summary of the literature on the use of FAHP 

No Topics Research Method Results/patterns of FAHP use 
1 Selection of 

leading 
commodities 

Budiarto et al. 
(2019) 

FAHP Superior rice varieties are obtained through expert 
assessment using FAHP 

2 Selection of 
leading 
commodities 

Adiprasetyo & 
Cahyadinata 
(2020) 

FAHP, Location 
Quotient, Differential 
Shift, Analisis EFE-IFE, 
Analisis SWOT, AHP 
 

Regional leading commodities are selected using a series 
of integrated methods. FAHP in this study acts as an 
alternative ranking of superior commodities after the 
analysis of LQ and DS. 

3 Selection of 
leading 
commodities 

Resi et al. 
(2024) 

FAHP, Location 
Quotient 

The combination of the two methods is able to produce 
relatively accurate results, especially when the number of 
assessment criteria is quite large 
 

4 Suitability 
of 
agricultural 
production 
sites 

Pilevar et al. 
(2020), Kilic et 
al. (2022) 

FAHP, GIS Analysis A number of soil characteristics such as topographic 
conditions, soil texture, soil chemistry and climatological 
information of the location were assessed using FAHP 
and the final result was obtained in the form of a soil 
characteristic suitability rating for commodities such as 
wheat and maize in Turkey and Iran. 
 

5 Suitability 
of 
agricultural 
production 
sites 

Tashayo et al. 
(2020) 

FAHP, GIS Analysis, 
Geostatistical Analysis 

In this study, FAHP was used to assess the ranking of 
soil characteristics. In addition to GIS analysis, FAHP is 
also combined with geostatistical analysis to support the 
validity of assessment results 

6 Suitability 
of 
agricultural 
production 
sites 

Rodcha et al. 
(2019) 

FAHP, AHP The results of the comparison between FAHP and classic 
AHP for the purpose of land suitability assessment show 
that FAHP provides higher classification accuracy in the 
context of uncertain preferences of experts. 

7 Suitability 
of 
agricultural 
production 
sites 

Shaloo et al. 
(2022) 

FAHP, AHP The use of classical AHP was more (53%) than FAHP 
(16%) in land suitability evaluation studies 

8 Evaluation 
of 
Production 
Technology 
and Systems 

Zhang et al. 
(2020) 

FAHP FAHP is used to assess the various alternative choices of 
wastewater management technology available so that the 
technology that suits the location is obtained. 

9 Evaluation 
of 
Production 
Technology 
and Systems 

Sharma et al. 
(2025) 

Modifikasi FAHP (Fuzzy 
Extent Analysis (FEA) 

In this study, FEA was used to evaluate the impact of 
various tillage and irrigation methods, especially on 
several agricultural parameters such as affordability (cost 
efficiency), production yield, climate resilience and 
water use level. 
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10 Evaluation 
of 
Production 
Technology 
and Systems 

Qureshi et al. 
(2022) 

FAHP dan AHP This research is related to the practice  of Climate Smart 
Agriculture (CSA) in sustainable agricultural production. 
FAHP is used as a tool for validating decisions taken 
with the classical AHP approach  

11 Evaluation 
of 
Production 
Technology 
and Systems 

Belaid et al. 
(2024) 

FAHP, GIS analysis This study shows how FAHP can play a role in 
connecting technological aspects in the spatial and 
operational framework of agriculture. FAHP is used as a 
decision-making tool regarding the location of solar 
panel placement with consideration of the multi-criteria 
that exist in solar panel technology. 

12 Supply 
Chain 
Strategy and 
Marketing  
 

Wahyuningtyas 
et al. (2021) 

FAHP FAHP is used as a method to weigh several risks that 
may be faced by actors along the semi-organic rice 
supply chain. In this study, there is attention to the level 
of consistency of the assessment (Consistency Ratio), 
where if the results of the calculation of the consistency 
level exceed the threshold of 0.100, the weighting must 
be repeated. 

13 Supply 
Chain 
Strategy and 
Marketing  

Choirun et al. 
(2024) 

Fuzzy Failure Mode and 
Effects Analysis (Fuzzy 
FMEA) , Fuzzy Analytic 
Hierarchy Process 
(FAHP) 

Fuzzy FMEA is used for risk mapping and prioritization, 
while FAHP is used to evaluate and prioritize alternative 
risk mitigation strategies in the robusta coffee supply 
chain. 

14 Supply 
Chain 
Strategy and 
Marketing  

Atlı (2024) FAHP dan ARAS-F 
(Fuzzy Additive Ratio 
ASsesment) 

FAHP plays a role in determining the weight of the 
criteria that are the basis for the selection of sustainable 
fertilizer suppliers. This research is based on qualitative 
and quantitative data. 

14 Supply 
Chain 
Strategy and 
Marketing  

Atli (2025) FAHP dan fuzzy 
COPRAS (COmplex 
PRoportional 
ASsessment) 

FAHP is used in an integrated manner with FCOPRAS in 
strategic decision-making in the field of marketing, i.e. to 
determine the right target market. 

From the results of the analysis of various studies shown in table 1, it can be concluded that FAHP can 
accommodate many criteria and maintain consistency through a hierarchical approach, making it suitable for 
decisions that consider cross-aspects such as technical, economic, social, and environmental. In addition, in 
the decision-making process, there is a tendency for FAHP to be combined with other methods. The ability to 
be compatible with a wide range of other methods demonstrates the high flexibility of FAHP (Al-Refaie & 
Aljundi, 2024; Başaran & Ighagbon, 2024; Demircan & Yetilmezsoy, 2023). This flexibility emphasizes the 
position of FAHP as an adaptive method in strategic decision-making that is multi-criteria. The use of FAHP 
as a single method (Budiarto et al., 2019; Wahyuningtyas et al., 2021; Zhang et al., 2020) tend to be found in 
studies with a more defined and relatively narrow scope of problems. This difference indicates that the 
complexity of the problem is one of the determining factors in methodological design.     

This methodological flexibility is rooted in FATP's ability to manage data complexity, especially in the 
qualitative realm. Handling qualitative data can be both a challenge and an opportunity in strategic decision-
making. As an opportunity, qualitative data, which is generally in the form of linguistic data, is more in line 
with the way humans assess things (Wu & Xu, 2021), so the possibility of getting the right decision is more 
open. However, on the other hand, the nature of linguistic data is often vague (imprecise), uncertain and 
requires a mathematical transformation. Related to these challenges, the presence of fuzzy logic in FAHP 
accommodates the uncertainty and ambiguity of expert preferences (Castelló-Sirvent et al., 2022; Kahraman 
et al., 2022). Furthermore, FAHP has proven to be able to handle quantitative and qualitative databases, 
integrating the two in one framework and operating in a cross-faceted manner (Adiprasetyo & Cahyadinata, 
2020; Atli, 2024; Atli, 2025; Belaid et al., 2024; Kılıc et al., 2022; Pilevar et al., 2020; Qureshi et al., 2022; 
Resi et al, 2024; Rodcha et al., 2019; Sharma et al., 2025; Tashayo et al., 2020; Zhang et al., 2020).  

Furthermore, based on the general patterns reflected in the literature reviewed, the FAHP method is widely 
used to support technical and tactical analysis, especially as a criterion weighting tool. Most researchers have 
not viewed the area being studied as a strategic aspect of agribusiness management. The researcher only 
positions it as an ordinary operational technical decision-making process. As in the land suitability evaluation 
study, most researchers (Kılıc et al., 2022; Pilevar et al., 2020; Tashayo et al., 2020) Just looking for the answer 
to the question "is this land suitable?" or "unsuitable" for a particular commodity. If the researcher's perspective 
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changes from technical to strategic, the questions that need to be answered by the researcher will be more 
complex because the strategic aspect requires broader consideration than the technical aspect. Of course, this 
is not a shortcoming of the researcher, but purely as a choice of research focus. Nonetheless, this can be a gap 
for other researchers to conduct studies with a broader, integrated and strategic perspective. 
3.2. Application of FAHP in Agribusiness Strategic Decision Making 
3.2.1. Application of FAHP in the Selection of Superior Commodities 

In the study of the selection of superior commodities, decisions generally involve various criteria that 
interact with each other, such as agroecological potential, economic feasibility, market demand, production 
risk, and social and environmental aspects. For this purpose, FAHP plays a role mainly as a ranking tool for 
alternative ranking of leading commodities (Adiprasetyo & Cahyadinata, 2020; Resi et al., 2024). This 
condition does not reflect the limitations of FAHP as a decision-making method, but rather shows that the 
potential of FAHP in supporting the assessment of internal-external factors that are subjective and full of 
uncertainty has not been fully explored. Conceptually, FAHP's excellence in addressing linguistic assessments 
and the ambiguity of decision-makers' perceptions provides an opportunity to strengthen the analysis of 
strategic factors, such as SWOT, which have been vulnerable to subjectivity. In general, in existing research 
practices, the role of FAHP still tends to be limited to the ranking stage of leading commodities, thus opening 
up the possibility for further research to develop a more integrative use of FAHP in the formulation of 
agribusiness strategies. 
3.2.2. FAHP for Assessment of Suitability of Agricultural Production Sites 

The factor of land suitability for agricultural commodity production activities is one of the strategic 
aspects that must be decided carefully. This is because the suitability of the land will also affect the success of 
the investment made. Suitable land will facilitate the production process and be able to provide optimal 
production results. However, the assessment related to this is relatively complex because it must consider many 
criteria, especially from the biophysical aspect. In addition to involving many biophysical criteria, land 
suitability assessments are also faced with uncertainty of environmental data as well as differences in experts' 
perceptions in assessing the level of importance of each criterion. This condition makes the fuzzy-based 
MCDM approach such as FAHP relevant to be used in the process of evaluating the suitability of agricultural 
production sites. 

From several studies that have been reviewed, it can be understood that the use of FAHP is quite effective 
and accurate in land use management activities through land suitability assessment for the production of certain 
commodities (Rodcha et al., 2019). Although the results  of the Shaloo et al. (2022) study show that classical 
AHP is more widely used in land suitability assessment studies. This difference can be understood because the 
multi-criteria nature of land suitability evaluation can be approached quantitatively. Criteria regarding soil 
characteristics, agroclimatological conditions, and land topography can be easily presented in clear quantitative 
data and easy to assess crisply. 

In general, these studies show a relatively uniform pattern of use of FAHP, i.e. as a tool to determine the 
weight of biophysical criteria before GIS-based spatial analysis is carried out (Kılıc et al., 2022; Pilevar et al., 
2020; Tashayo et al., 2020). Thus, the role of FAHP in these studies is more of a support for the technical 
evaluation of land suitability, rather than as a direct determinant of strategic decisions. FAHP functions 
primarily at the assessment stage of preferences and relative importance between criteria, while final decisions 
regarding site selection are determined through spatial analysis and land suitability classification. However, 
most of the applications of FAHP in land suitability assessments are still oriented to technical-biophysical 
aspects, so the strategic dimensions of agribusiness, such as linkages to market access, environmental 
sustainability, and regional economic impacts, have not been a major concern and have the potential to be 
explored in other studies. 
3.2.3. Application of FAHP in Technology and Production System Evaluation  

The role of technology in supporting agricultural production activities today shows a strengthening 
direction in line with increasing demands for efficiency, productivity, sustainability, and adaptability to climate 
change and market dynamics. A wide range of relevant and efficient technologies have been widely introduced. 
Currently, the decision is no longer about whether to use technology or not, but rather about which technology 
to adopt. Selecting the right technology adoption is one of the strategic stages in agribusiness management. 
However, just like the selection of commodities or the determination of location, the selection of technology 
adoption also faces multi-criteria conditions that lead to complexity. The choice of technology adoption is not 
as simple as whether this technology is cheap in terms of cost, but it also needs to be seen from other criteria 
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such as sociocultural, socio-economic, agroecological, institutional, and sustainability aspects (Arangurí et al., 
2025; Manzoor et al., 2025).  

Overall, the studies examined show that FAHP in the evaluation of agricultural production technology 
and systems is generally used as a tool to manage the complexity of multi-criteria assessments, both in 
assessing the characteristics of technology and the impact of production systems on various performance 
indicators. However, the role of FAHP in most studies is still limited to the evaluation stage (Belaid et al., 
2024; Sharma et al., 2025), ranking of technological alternatives (Zhang et al., 2020) and technological 
decision validation tools (Qureshi et al., 2022). Meanwhile, its integration into the broader framework of 
agribusiness strategic decision-making, for example in long-term investment planning or production system 
development, is still relatively limited and opens up space for the development of further research. 
3.2.4. The Role of FAHP in Supply Chain Strategy and Marketing  

In the study of supply chain strategies, risk is a major concern in addition to efficiency. The movement 
of products from producers to consumers is prone to damage, loss, price fluctuations, demand uncertainty, and 
coordination disorders. The characteristics of agricultural products that are perishable, seasonal, and influenced 
by the environment further increase this uncertainty, so that risk management and mitigation are strategic 
aspects in decision-making. 

Supply chain risk management is not only operational, but determines the sustainability and 
competitiveness of agribusiness. Decision-making involving risk prioritization, mitigation strategies, and 
distribution and marketing design is multi-criteria and often relies on subjective judgment. Therefore, the 
multi-criteria decision making (MCDM) approach, especially the Fuzzy Analytic Hierarchy Process (FAHP), 
has become relevant to integrate various economic, social, managerial, and technological dimensions 
(Simatupang et al., 2025; Suriani et al., 2025). 

In some of the studies reviewed, the application of FAHP in supply chain and marketing strategies 
showed several specific patterns, ranging from weighting instruments (Atlı, 2024; Atli, 2025; Wahyuningtyas 
et al., 2021) and as an evaluation instrument (Choirun et al., 2024). As a weighting instrument, FAHP plays a 
role in determining risk priorities for each supply chain actor. The weighting results then become the basis for 
the preparation of risk mitigation strategies. Meanwhile, as an evaluation instrument, FAHP is used to evaluate 
and determine alternative priorities for risk mitigation strategies. At this stage, FAHP becomes more integrated 
in a strategic decision-making framework. 

Furthermore, based on studies conducted by Atlı (2024), Atli (2025) and Choirun et al., (2024), it 
strengthens the findings that in strategic decision-making related to risks full of uncertainty and assessment 
subjectivity, the fuzzy logic based approach  is considered more appropriate than the crisp approach. In 
addition, these studies prove that the use of quantitative and qualitative data in a single mathematical 
framework is not an obstacle to the use of FAHP.  However, the methodological findings in the study of 
Wahyuningtyas et al. (2021) related to the attention to the Consistency Ratio (CR) below the threshold of 
0.100, open up conceptual questions regarding the consistency of the application of FAHP, considering that 
philosophically this method is designed to accommodate the uncertainty and inconsistency of human judgment. 
3.3. Directions and Opportunities for the Development of FAHP Research in Agribusiness Strategic 

Decision Making 
Looking at the current development of the implementation of FAHP, the future advanced study space is 

wide open, especially regarding the use of FAHP in other strategic aspects in agricultural and agribusiness 
management. The high compatibility of FAHP allows researchers to use a variety of different methods within 
a single strategic decision-making framework. Then the development of digitalization of agribusiness 
management such as IoT, smart farming, sensor technology and information technology systems is also 
noteworthy because it is able to provide a real-time database. This provides the possibility for the study of real-
time data-driven decision-making with FAHP so that adaptive decisions can be made to change so quickly. 
However, it should be noted that FAHP is essentially static and based on expert assessment, so its application 
in a real-time data-based environment still requires further methodological development, for example through 
integration with decision support systems (DSS). 

In addition, the development of artificial intelligence (AI) and machine learning technology also offers 
other opportunities in terms of speed, accuracy, consistency and complexity. This development will allow the 
trend of FATP-based research to move from simple criteria weighting activities to a more complex and 
integrated analytical framework.  In terms of research topics, current and future trends regarding studies in the 
agriculture and agribusiness sectors will always be associated with sustainability. Meanwhile, from several 
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studies reviewed, especially on the application of FAHP in strategic decision-making, it has not been explicitly 
seen to be related to sustainability. This is a research gap that can be filled by researchers. Studies related to 
strategic decision-making should be encouraged not only to be purely technical-operational, but also to 
consider social, economic and environmental aspects as dimensions of sustainability. Of course, this condition 
will add to the complexity of the study and this is where the role of FAHP or other fuzzy approaches is expected 
to be more relevant in the future. 

4. CONCLUSIONS 
The results of the study show that FAHP has been widely used in various contexts, such as selection of 

superior commodities, land suitability evaluation, production technology assessment, and supply chain 
strategy. Its main advantage lies in its ability to deal with uncertainty and subjective judgments, making it 
relevant for complex and multidimensional decisions. However, the literature mapping also shows a fairly 
consistent pattern that in most studies, FAHP is still used primarily as an alternative weighting and ranking 
tool. Such use tends to stop at the technical-analytical level and has not been widely developed within the 
framework of long-term strategic planning or in the perspective of agribusiness sustainability. 

The main scientific contribution of this study lies in the affirmation and clarification of this pattern, as well 
as in the effort to reposition FAHP in the strategic management of agribusiness. The novelty produced is not 
in the development of new methods, but in the mapping of the use of FAHP in the agribusiness sector and in 
the affirmation that there is a gap between technical use and its potential strategic integration. These findings 
provide a conceptual basis for the development of further research that integrates FAHP more fully within 
strategic decision frameworks, including in sustainability issues and data-driven systems. 

It must be acknowledged; this study has some limitations. First, as a review of the narrative literature, the 
analysis conducted was qualitative and did not use a systematic approach or quantitative meta-analysis. 
Second, the scope of the literature is limited to publications in specific periods and databases, so there may 
still be relevant research that has not been accommodated. Third, the synthesis carried out depends on the 
author's interpretation of the studies studied. 

In terms of practical implications, the results of this study show that FAHP can be used by policymakers, 
agribusiness managers, and strategic planners not only to evaluate alternatives operationally, but also to 
formulate long-term priorities. By incorporating the dimensions of sustainability, risk, and market dynamics 
into the decision-making hierarchy structure, FAHP can help formulate investment directions, resource 
allocation, and more adaptive agribusiness development strategies. The integration of FAHP with data-driven 
systems and digital platforms also has the potential to strengthen a more structured and transparent decision-
making process. 

REFERENCES 
 Al-Refaie, A., & Aljundi, H. (2024). A Fuzzy FMEA-Resilience Approach for Maintenance Planning in a 

Plastics Industry. International Journal of Prognostics and Health Management, 15(2), 1–16. 
https://doi.org/10.36001/ijphm.2024.v15i2.3851 

Alharairi, M., Amin, S. H., Zolfaghari, S., & Fang, L. (2025). Fuzzy Analytic Hierarchy Process: a 
Comprehensive Literature Review. International Journal of the Analytic Hierarchy Process, 17(3). 
https://ijahp.org/index.php/IJAHP/article/view/1311 

Alyamani, R., & Long, S. (2020). The application of fuzzy analytic hierarchy process in sustainable project 
selection. Sustainability (Switzerland), 12(20), 1–16. https://doi.org/10.3390/su12208314 

Arangurí, M., Mera, H., Noblecilla, W., & Lucini, C. (2025). Digital Literacy and Technology Adoption in 
Agriculture: A Systematic Review of Factors and Strategies. AgriEngineering, 7(9), 1–29. 
https://doi.org/10.3390/agriengineering7090296 

Atlı, H. F. (2024). Sustainable Supplier Selection Using Fuzzy AHP (AHP-F) and Fuzzy ARAS (ARAS-F) 
Techniques for Fertilizer Supply in the Agricultural Supply Chain. Turkish Journal of Agriculture - Food 
Science and Technology, 12(8), 1269–1280. https://doi.org/10.24925/turjaf.v12i8.1269-1280.6568 

Bakir, M., & Atalik, Ö. (2021). Application of fuzzy ahp and fuzzy marcos approach for the evaluation of e-
service quality in the airline industry. Decision Making: Applications in Management and Engineering, 
4(1), 127–152. https://doi.org/10.31181/dmame2104127b 

Başaran, S., & Ighagbon, O. A. (2024). Enhanced FMEA Methodology for Evaluating Mobile Learning 
Platforms Using Grey Relational Analysis and Fuzzy AHP. Applied Sciences (Switzerland), 14(19). 



Agricola Vol.16 (1): 47-56  54 
 

Antonio et al. (2026) 

https://doi.org/10.3390/app14198844 
Belaid, A., Guermoui, M., Khelifi, R., Arrif, T., Chekifi, T., Rabehi, A., El-Kenawy, E. S. M., & Alhussan, A. 

A. (2024). Assessing Suitable Areas for PV Power Installation in Remote Agricultural Regions. 
Energies, 17(22). https://doi.org/10.3390/en17225792 

Budiarto, A. D., Santoso, E., & Akbar, M. A. (2019). Sistem rekomendasi pemilihan benih varietas unggul padi 
menggunakan metode fuzzy analitycal hierarchy process - simple additive weighting. Jurnal 
Pengembangan Teknologi Informasi Dan Ilmu Komputer, 3(2), 1160–1166. http://j-ptiik.ub.ac.id 

Castelló-Sirvent, F., Meneses-Eraso, C., Alonso-Gómez, J., & Peris-Ortiz, M. (2022). Three Decades of Fuzzy 
AHP: A Bibliometric Analysis. Axioms, 11(10). https://doi.org/10.3390/axioms11100525 

Choirun, A., Santoso, I., & Astuti, R. (2024). Manajemen risiko rantai pasok kopi robusta (Green bean) organik 
desa Pasrujambe Kabupaten Lumajang. Agrointek : Jurnal Teknologi Industri Pertanian, 18(2), 286–
297. https://doi.org/10.21107/agrointek.v18i2.17392 

Cremades, L. V., & Ponsich, A. (2024). Simple and Objective Determination of Criteria Weights for Evaluating 
Alternatives When Using the Analytic Hierarchy Process. International Journal of the Analytic 
Hierarchy Process, 16(3), 1–23. https://doi.org/10.13033/ijahp.v16i3.1177 

Demircan, B. G., & Yetilmezsoy, K. (2023). A Hybrid Fuzzy AHP-TOPSIS Approach for Implementation of 
Smart Sustainable Waste Management Strategies. Sustainability (Switzerland), 15(8). 
https://doi.org/10.3390/su15086526 

Getawa Ayalew, G., Admasu Alemneh, L., & Melkamu Ayalew, G. (2024). Exploring fuzzy AHP approaches 
for quality management control practices in public building construction projects. Cogent Engineering, 
11(1). https://doi.org/10.1080/23311916.2024.2326765 

Gheddar, R. (2023). Decision-making criteria under uncertainty and risk in the agricultural sector. Journal of 
Innovations and Sustainability, 7(4), 06. https://doi.org/10.51599/is.2023.07.04.06 

Grigorieva, E., Livenets, A., & Stelmakh, E. (2023). Adaptation of Agriculture to Climate Change: A Scoping 
Review. Climate, 11(10), 1–37. https://doi.org/10.3390/cli11100202 

Green, B. N., Johnson, C. D., & Adams, A. (2006). Writing narrative literature reviews for peer reviewed 
journals: Secrets of the trade. Journal Of Chiropractic Medicine, Volume 5 Number 3. 

Harahap, A. R., Simbolon, N. H. M., Agata, R. A., & Sunarsih, S. (2022). Metode Fuzzy AHP (Analytical 
Hierarchy Process) untuk Pemilihan Metode Pembelajaran Demi Menunjang Pembelajaran Matematika. 
Jurnal Sains Dan Edukasi Sains, 5(1), 9–17. https://doi.org/10.24246/juses.v5i1p9-17 

Kahraman, C., Çebi, S., Onar, S. Ç., & Öztayşi, B. (2022). Recent Developments on Fuzzy AHP and ANP 
Under Vague and Imprecise Data: Evidence from INFUS Conferences. International Journal of the 
Analytic Hierarchy Process, 14(2), 1–17. https://doi.org/10.13033/IJAHP.V14I2.1033 

Kılıc, O. M., Ersayın, K., Gunal, H., Khalofah, A., & Alsubeie, M. S. (2022). Combination of fuzzy-AHP and 
GIS techniques in land suitability assessment for wheat (Triticum aestivum) cultivation. Saudi Journal 
of Biological Sciences, 29(4), 2634–2644. https://doi.org/10.1016/j.sjbs.2021.12.050 

Manzoor, F., Wei, L., Siraj, M., Lu, X., & Qiyang, G. (2025). Digital agriculture technology adoption in low 
and middle-income countries—a review of contemporary literature. Frontiers in Sustainable Food 
Systems, 9(September), 1–11. https://doi.org/10.3389/fsufs.2025.1621851 

Martins, F. S., Fornari, J. C. F. B., Mazieri, M. R., & Gaspar, M. A. (2023). A fuzzy AHP analysis of potential 
criteria for initiatives in digital transformation for agribusiness. Revista de Administracao Mackenzie, 
24(1), 1–35. https://doi.org/10.1590/1678-6971/eRAMR230055.en 

Peng, G., Han, L., Liu, Z., Guo, Y., Yan, J., & Jia, X. (2021). An Application of Fuzzy Analytic Hierarchy 
Process in Risk Evaluation Model. Frontiers in Psychology, 12(September), 1–12. 
https://doi.org/10.3389/fpsyg.2021.715003 

Pilevar, A. R., Matinfar, H. R., Sohrabi, A., & Sarmadian, F. (2020). Integrated fuzzy, AHP and GIS techniques 
for land suitability assessment in semi-arid regions for wheat and maize farming. Ecological 
Indicators, 110, 105887. https://doi.org/10.1016/j.ecolind.2019.105887 

Qureshi, M. R. N. M., Almuflih, A. S., Sharma, J., Tyagi, M., Singh, S., & Almakayeel, N. (2022). Assessment 



Agricola Vol.16 (1): 47-56  55 
 

Antonio et al. (2026) 

of the Climate-Smart Agriculture Interventions towards the Avenues of Sustainable Production–
Consumption. Sustainability (Switzerland), 14(14). https://doi.org/10.3390/su14148410 

Raji, I., & Njoku, T. K. (2024). Data-Driven Decision Making in Agriculture: Enhancing Productivity and 
Sustainability through Predictive Analytics. International Journal of Research Publication and Reviews, 
5(9), 2708–2719. https://doi.org/10.55248/gengpi.5.0924.2656 

Resi, E. R. A., Pangaribuan, R. M., Guntur, R. D., & Ginting, K. B. (2024). Penentuan Komoditas Unggulan 
Subsektor Tanaman Pangan Menggunakan Metode Location Quotient (LQ) dan Fuzzy Analytical 
Hirarchy Process (FAHP). Euler : Jurnal Ilmiah Matematika, Sains Dan Teknologi, 12(1), 96–104. 
https://doi.org/10.37905/euler.v12i1.25656 

Rodcha, R., Tripathi, N. K., & Shrestha, R. P. (2019). Comparison of cash crop suitability assessment. Land, 
8(79), 1–22. 

Salehzadeh, R., & Ziaeian, M. (2024). Decision making in human resource management: a systematic review 
of the applications of analytic hierarchy process. Frontiers in Psychology, 15(August), 1–18. 
https://doi.org/10.3389/fpsyg.2024.1400772 

SHALOO, BISHT, H., JAIN, R., & SINGH, R. P. (2022). Cropland suitability assessment using multi criteria 
evaluation techniques and geo-spatial technology: A review. The Indian Journal of Agricultural 
Sciences, 92(5), 554–562. https://doi.org/10.56093/ijas.v92i5.124622 

Sharma, R., Rallapalli, S., & Magner, J. (2025). Optimizing water-efficient agriculture: evaluating the 
sustainability of soil management and irrigation synergies using fuzzy extent analysis. Scientific 
Reports, 15(1), 1–23. https://doi.org/10.1038/s41598-025-15426-6 

Simatupang, D. O., Redu, S. T., & Ginting, N. M. (2025). Controlling potential risks of the strategic rice 
agriculture industry in the lowland region of Merauke Regency: Glocal (Global and Local) agricultural 
supply chain adaptation approach strategy. Agricola, 15(2), 250–257. 
https://doi.org/10.35724/ag.v15i2.7084 

Sit, M., Hardiva, A. P., Anggriyani, N. (2025). Education Achievment: Journal of Science and Research. 
Education Achievement, 6(1), 199–206. 

Sukhera, J. (2022). Narrative Reviews: Flexible, Rigorous, and Practical:  Journal of Graduate Medical 
Education. 14(4):414–417 DOI:http://dx.doi.org/10.4300/JGME-D-22-00480.1 

Suriani, W. ode, Rizal, A., Maksimiliana Ginting, N., Amir, A., Meidian Daoed, D., Maya Salamony, S., & 
Sandiah, N. (2025). Downstream beef demand in Merauke District, South Papua Province: A supply 
chain strengthening strategy. Agricola, 15(2), 186–192. https://doi.org/10.35724/ag.v15i2.7024 

Tashayo, B., Honarbakhsh, A., Azma, A., & Akbari, M. (2020). Combined Fuzzy AHP–GIS for Agricultural 
Land Suitability Modeling for a Watershed in Southern Iran. Environmental Management, 66(3), 364–
376. https://doi.org/10.1007/s00267-020-01310-8 

Varshney, T., Waghmare, A. V., Singh, V. P., Meena, V. P., Anand, R., & Khan, B. (2024). Fuzzy analytic 
hierarchy process based generation management for interconnected power system. Scientific Reports, 
14(1), 1–24. https://doi.org/10.1038/s41598-024-61524-2 

Wahyuningtyas, A. S. H., Haryati, N., Pratiwi, D. E., & Situmeang, L. M. (2021). Risk Mitigation Strategies 
in Semi-Organic Rice Supply Chains: Lesson Learned from the Involved Actors. Agraris, 7(2), 241–
255. https://doi.org/10.18196/AGRARIS.V7I2.10126 

Wu, H., & Xu, Z. S. (2021). Fuzzy Logic in Decision Support: Methods, Applications and Future Trends. 
International Journal of Computers, Communications and Control, 16(1), 1–28. 
https://doi.org/10.15837/ijccc.2021.1.4044 

Yu, C.-C., & Liu, C.-C. (2021). Applying Fuzzy AHP to Evaluate the Key Selection Criteria for Green Hotel 
Operation Managers. Journal of Business and Management Sciences, 9(1), 12–16. 
https://doi.org/10.12691/jbms-9-1-2 

Zhang, L. (2025). A student comprehensive quality assessment system based on improved analytic hierarchy 
process and back propagation neural network. Discover Artificial Intelligence, 5(1). 
https://doi.org/10.1007/s44163-025-00498-0 



Agricola Vol.16 (1): 47-56  56 
 

Antonio et al. (2026) 

 Zhang F, Ju Y, Dong P, Wang A, Santibanez Gonzalez EDR. (2020). Multi-period evaluation and selection of 
rural wastewater treatment technologies: a case study. Environ Sci Pollut Res Int., 27(36):45897-45910. 
doi: 10.1007/s11356-020-10307-z. Epub 2020 Aug 17. PMID: 32804380. 

 


