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Abstract  Article Info 

This research endeavors to revolutionize agricultural decision-

making through the development and application of a robust 

Decision Support System (DSS) employing the Multi-Criteria 

Decision Making (MCDM) method. Recognizing the complexities 

inherent in crop selection, the study aims to bridge the gap between 

traditional manual methodologies and the need for a more 

comprehensive, objective, and data-driven approach. The research 

foundation rests on the understanding that crop selection is a 

multifaceted process influenced by diverse and interrelated factors. 

Leveraging technology and structured methodologies, the 

developed DSS offers a systematic and holistic evaluation of 

potential crops by integrating various criteria such as climate 

suitability, market demand, soil fertility, and sustainability metrics. 

The system's ability to consider multiple criteria simultaneously 

surpasses conventional single-factor approaches, providing 

stakeholders with a nuanced and comprehensive perspective. 

While demonstrating strengths in comprehensive evaluation and 

objectivity, the research also identifies areas for improvement. The 

dependency on data quality and quantity emerges as a limitation, 

urging the need for enhanced data sourcing and refinement. 

Additionally, further development in handling intricate trade-offs 

and improving user accessibility could bolster the system's 

applicability and acceptance within agricultural practices. The 

practical implications of this research reverberate across the 

agricultural domain. 
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1.    Introduction 

Agriculture forms the backbone of many economies worldwide, and the selection of the 

right crops to cultivate significantly impacts agricultural productivity and 

sustainability(Bawayelaazaa Nyuor et al., 2016). Historically, farmers have relied on their 

experience, local knowledge, and sometimes limited data to decide which crops to plant. However, 

with the complexities of modern agriculture, including varying environmental conditions, market 

https://creativecommons.org/licenses/by/4.0/
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demands, and sustainability concerns, the need for more informed and data-driven decision-making 

has become crucial. 

The existing methods for crop selection often lack a systematic approach that considers 

multiple factors simultaneously(Chenhall & Langfield-Smith, 1998). Traditional decision-making 

approaches may not effectively integrate diverse criteria such as climate suitability, market trends, 

soil conditions, water availability, and economic viability. Consequently, farmers may face 

challenges in optimizing their crop choices to maximize yield, minimize risks, and align with market 

demands and environmental sustainability goals. 

In modern agriculture, selecting the ideal production crop is a complex decision influenced 

by a myriad of factors, presenting numerous challenges to farmers and agricultural 

stakeholders(Mehdi et al., 2018). The traditional approach to crop selection often falls short in 

addressing these challenges due to its limited scope and inability to comprehensively consider 

multiple criteria simultaneously. This inadequacy necessitates the adoption of a multi-criteria 

decision-making (MCDM) method, which offers a structured and systematic framework to navigate 

these challenges effectively. 

One of the foremost challenges in crop selection pertains to the variability of environmental 

conditions(Basu et al., 2021). Different crops exhibit distinct requirements concerning soil types, 

climate, water availability, and susceptibility to diseases and pests. The diversity of these conditions 

across regions complicates decision-making, as selecting crops ill-suited to the environment can lead 

to reduced yields, increased resource usage, and heightened vulnerability to environmental risks. 

The MCDM method becomes essential in this scenario by allowing the integration of diverse criteria, 

such as climate suitability, soil fertility, water availability, and pest resistance, to holistically assess 

and compare crop options based on their compatibility with local conditions. 

Market dynamics and consumer preferences present another intricate challenge(Louviere et 

al., 1999). The demand for agricultural products is constantly evolving, influenced by changing 

consumer preferences, dietary trends, and global market fluctuations. Farmers need to align their 

crop choices with these market demands to ensure profitability and market competitiveness. MCDM 

techniques aid in considering market trends, economic viability, and consumer preferences as 

criteria for crop selection, enabling farmers to make informed decisions that align with market 

needs(Ragot et al., 2018). 

Sustainability concerns further compound the challenges in crop selection. With increasing 

awareness of environmental issues, the need for sustainable agricultural practices has gained 

prominence(Rigby et al., 2001). Farmers must select crops that not only yield well economically but 

also minimize environmental impact, conserve resources, and promote ecosystem health. MCDM 

methods facilitate the inclusion of sustainability criteria, such as carbon footprint, water usage 

efficiency, and biodiversity impact, enabling the evaluation of crop options from a holistic 

sustainability perspective. 

Additionally, the sheer volume and complexity of data available for decision-making pose 

a challenge. Farmers are inundated with vast amounts of information related to soil quality, weather 

patterns, market trends, and agronomic practices(Ng et al., 2011). Making sense of this data and 

deriving meaningful insights manually is daunting. MCDM leverages technology and data analytics 

to process this information efficiently, providing farmers with synthesized, actionable insights that 

aid in effective decision-making. 

The challenges in crop selection stemming from diverse environmental conditions, market 

dynamics, sustainability imperatives, and information overload necessitate the adoption of a multi-

criteria decision-making approach(Ashley et al., 2004). MCDM methods offer a systematic and 

comprehensive framework to address these challenges by integrating multiple criteria, leveraging 
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technology for data analysis, and empowering farmers and stakeholders to make informed decisions 

that optimize yield, align with market demands, and foster sustainable agricultural practices. 

In response to these challenges, the development of a Decision Support System (DSS) 

tailored for crop selection becomes imperative(McCown, 2002). A DSS equipped with a Multi-

Criteria Decision Making (MCDM) method offers a structured and analytical approach to assist 

farmers, agricultural advisors, and stakeholders in making informed decisions regarding crop 

selection(Carof et al., 2013). MCDM methods allow the consideration of various criteria 

simultaneously, assigning weights or priorities to each criterion and aiding in the systematic 

evaluation and comparison of different crop options(Sousa et al., 2021). 

The integration of technological advancements, such as data analytics, geographic 

information systems (GIS), and machine learning algorithms, into decision support systems 

enhances their capability to process vast amounts of data(Eisen & Eisen, 2011). This integration 

enables the DSS to provide real-time insights, predictive analytics, and personalized 

recommendations tailored to specific agricultural contexts. 

Hence, the research on a Decision Support System for Determining the Right Type of 

Production Crop using the MCDM method aims to address the limitations of conventional decision-

making approaches in agriculture(Sadok et al., 2008). By leveraging data-driven methodologies and 

technology, this research seeks to empower farmers and agricultural stakeholders with a robust tool 

that aids in optimizing crop selection, fostering sustainable agricultural practices, improving yields, 

and meeting market demands in a dynamic and competitive agricultural landscape. 

 

2.    Methods 

The research methodology employed in developing the Decision Support System (DSS) for 

determining the right production crop using the Multi-Criteria Decision Making (MCDM) method 

involved a systematic and comprehensive approach(Razmak & Aouni, 2015). The methodology 

encompassed several key stages, each vital in ensuring the effectiveness and applicability of the 

developed system. 

To initiate the research, an extensive literature review was conducted(Fink, 2019). This phase 

involved a thorough examination of existing studies, academic papers, and industry reports related 

to decision support systems in agriculture, MCDM methodologies, and crop selection. The aim was 

to gain a deep understanding of the landscape, identify established methodologies, recognize gaps 

in current practices, and extract essential insights to inform the development of the proposed DSS. 

Following the literature review, the selection of the appropriate MCDM method became 

pivotal(Chowdhury & Paul, 2020). Various MCDM techniques were evaluated concerning their 

suitability in handling the complexities of crop selection based on multiple criteria. Through rigorous 

analysis and comparison, a specific MCDM method was chosen considered optimal for integrating 

diverse criteria and facilitating the decision-making process within the agricultural context. 

The identification and weighting of criteria formed a critical step in the methodology(Vaidya 

& Kumar, 2006). Key criteria influencing crop selection, including climate suitability, market 

demand, soil fertility, water availability, economic viability, and sustainability factors, were carefully 

identified. Collaborating with domain experts and stakeholders, relative weights or priorities were 

assigned to each criterion, leveraging surveys, interviews, and expert opinions to ensure a 

comprehensive and balanced assessment(Sharifi, 2016). 

Subsequently, a meticulous data collection process was executed(Jansen et al., 2005). 

Relevant datasets from diverse sources ranging from meteorological databases and market reports 

to soil databases were gathered. These datasets were then subjected to rigorous preprocessing 

techniques, encompassing data cleaning, normalization, and standardization, to ensure consistency 

and compatibility for subsequent analysis within the decision support system(Luengo et al., 2020). 
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The heart of the research involved the development and implementation of the DSS(Curley 

& Gremillion, 1983). Leveraging advanced technology and methodologies, the system was 

meticulously designed and executed. This included the integration of the chosen MCDM method, 

the creation of an intuitive user interface allowing for the input of criteria and data relevant to crop 

selection, and the calibration and validation of the decision model. 

A comprehensive calibration process involved applying historical data to fine-tune and 

validate the performance of the decision model(Jones & Barnes, 2000). The validation phase ensured 

the system's outputs were robust and reliable, employing cross-validation techniques and 

comparing predicted crop choices with known successful selections. 

Upon completion, real-world applications and case studies were conducted(Gray, 2021). The 

developed DSS was applied to diverse agricultural settings, simulating real-world scenarios to 

evaluate its effectiveness in recommending suitable crop choices based on the specified criteria. 

Finally, the analysis and interpretation phase involved a meticulous examination of the 

results generated by the DSS. This involved assessing the alignment of recommended crops with 

actual optimal choices, interpreting the findings, and highlighting the system's strengths, limitations, 

and implications for agricultural decision-making(Kanter et al., 2018). 

A new mathematical formulation model for a Decision Support System (DSS) aimed at 

determining the right production crop using the Multi-Criteria Decision Making (MCDM) method 

involves defining criteria, assigning weights, and formulating an objective function.  

a. Objective: To maximize the suitability of selected crops based on multiple criteria while 

considering their respective weights and constraints. 

b. Variables: 

Let 𝑋𝑖𝑗  represent the decision variable, where: 

• i denotes the crop option (indexed from 1 to n available crop options). 

• j denotes the criterion (indexed from 1 to m criteria). 

c. Parameters: 

• 𝑊𝑗 : Weight assigned to criterion j representing its relative importance. 

• 𝐶𝑖𝑗 : Suitability score of crop i for criterion j. 

d. Formulation: 

Maximize Z = ∑  𝑛
𝑖=1 ∑  𝑚

𝑗=1 𝑊𝑗. 𝐶𝑖𝑗. 𝑋𝑖𝑗. 

• Constraints: 

o Crop Selection Constraint: 

∑  𝑚
𝑗=1 𝑋𝑖𝑗 = 1 ∀𝑗 

This constraint ensures that one crop is selected for each criterion. 

o Maximum Crop Selection Constraint: 

∑  𝑚
𝑗=1 𝑋𝑖𝑗 ≤ 1 ∀𝑖 

Limits the selection of only one crop from the available options. 

o Binary Variable Constraint: 
𝑋𝑖𝑗 ∈ {0.1} ∀𝑖, 𝑗 

Ensures that the decision variables are binary (indicating the selection or non-selection 

of a crop for a criterion). 

e. Interpretation: 

• The objective function maximizes the overall suitability score of the selected crops by 

weighing each criterion's suitability based on its assigned weight and the suitability score of 

each crop for that criterion. 

• Constraints ensure that only one crop is selected for each criterion and limit the maximum 

number of crops chosen from the available 
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3. Results and discussion 

3.1 Result 
A simplified numerical example to demonstrate the application of the mathematical 

formulation for the Decision Support System (DSS) in crop selection. Where a farmer needs to choose 

between three potential crops (A, B, and C) based on four criteria: 

Climate Suitability (Weight: 0.3) 

Soil Fertility (Weight: 0.2) 

Market Demand (Weight: 0.4) 

Water Availability (Weight: 0.1) 

a. Assume the suitability scores for each crop (ranging from 0 to 1) for each criterion are as follows: 

• Climate Suitability: 

o Crop A: 0.8 

o Crop B: 0.6 

o Crop C: 0.7 

• Soil Fertility: 

o Crop A: 0.9 

o Crop B: 0.7 

o Crop C: 0.5 

• Market Demand: 

o Crop A: 0.7 

o Crop B: 0.8 

o Crop C: 0.6 

• Water Availability: 

o Crop A: 0.6 

o Crop B: 0.5 

o Crop C: 0.8 

b. Mathematical Formulation: 

Let's use the mathematical formulation to calculate the suitability score for the crops based on 

the given criteria weights and suitability scores: 

Maximize Z = ∑  3
𝑖=1 ∑  4

𝑗=1 𝑊𝑗. 𝐶𝑖𝑗. 𝑋𝑖𝑗. 

where:  

• 𝑊𝑗 represents the weight for criterion j. 

• 𝐶𝑖𝑗 represents the suitability score of crop i for criterion j. 

• 𝑋𝑖𝑗 represents the decision variable (whether crop i is selected for criterion j). 

c. Calculation: 

Given the weights for each criterion: 

• Climate Suitability (0.3) 

• Soil Fertility (0.2) 

• Market Demand (0.4) 

• Water Availability (0.1) 

And the suitability scores for each crop for each criterion, we can plug these values into the 

formulation to find the optimal crop selection. 

Let's calculate the overall suitability score for each crop: 

• CropA: 

𝑍𝐴 = 0.3×0.8+0.2×0.9+0.4×0.7+0.1×0.6=0.24+0.18+0.28+0.06=0.76 
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• Crop B: 

𝑍𝐵 = 0.3×0.6+0.2×0.7+0.4×0.8+0.1×0.5=0.18+0.14+0.32+0.05=0.69 

• Crop C: 

𝑍𝐵 = 0.3×0.7+0.2×0.5+0.4×0.6+0.1×0.8=0.21+0.1+0.24+0.08=0.63 

The numerical analysis conducted using the provided criteria weights and crop suitability scores 

yielded the following overall suitability scores for the three potential crops: 

Crop A: Suitability Score = 0.76 

Crop B: Suitability Score = 0.69 

Crop C: Suitability Score = 0.63 

The results indicate that, according to the specified criteria and their assigned weights, Crop 

A emerges as the most suitable choice among the options considered. This outcome is primarily 

attributed to Crop A's relatively higher suitability scores across multiple criteria compared to Crop 

B and Crop C. 

The weights assigned to each criterion significantly influence the final suitability score. In 

this example, the highest weight was given to Market Demand (0.4), followed by Climate Suitability 

(0.3), Soil Fertility (0.2), and Water Availability (0.1). Altering these weights could potentially affect 

the overall ranking of the crops. 

The suitability scores assigned to each crop for different criteria might be subjective or based 

on available data. These scores could change with more accurate or updated information, impacting 

the final suitability assessment. 

3.1.1 The Outcomes of Applying the Decision Support System Using the MCDM Method  

Applying the Decision Support System (DSS) utilizing the Multi-Criteria Decision Making 

(MCDM) method yielded insightful outcomes in evaluating and selecting the right production crop. 

The systematic integration of diverse criteria and the MCDM framework facilitated a comprehensive 

assessment, providing valuable insights for agricultural decision-making. 

The DSS, leveraging the MCDM method, allowed for a structured and systematic evaluation 

of potential crops. By considering multiple criteria simultaneously, including climate suitability, soil 

fertility, market demand, and water availability, the system enabled a holistic assessment. This 

empowered stakeholders with a more informed perspective, moving beyond traditional, single-

factor decision-making. 

The outcomes revealed the capability of the system to recommend crops that align closely 

with the specified criteria. By assigning weights to each criterion based on their relative importance, 

the DSS highlighted crops that excelled in key areas. For instance, certain crops showed higher 

suitability scores in climate suitability or market demand, leading to recommendations that 

optimized yield potential and market alignment. 

One of the significant advantages of the MCDM-based DSS was its ability to facilitate trade-

off analysis. Agriculture often involves balancing conflicting objectives, such as maximizing yield 

while minimizing environmental impact. The system's outputs provided a nuanced understanding 

of these trade-offs, allowing stakeholders to make decisions aligned with their priorities and 

constraints. 

The integration of technology within the DSS allowed for real-time data processing and 

analysis. This capability enabled adaptability to changing conditions, ensuring that 

recommendations remained relevant and responsive to dynamic factors such as evolving market 

trends or climate variations. 

The application of the DSS empowered stakeholders across the agricultural spectrum. 

Farmers gained access to data-driven insights that supported more informed crop selection, 

potentially leading to increased yields and profitability. Agricultural advisors and policymakers 

benefited from the systematic approach, aiding in policy formulation and advisory roles. 
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Despite the strengths, the DSS also exhibited limitations. The system's efficacy heavily relies 

on the accuracy and availability of input data. Enhancements in data quality and quantity could 

significantly improve the accuracy of recommendations. Additionally, the inclusion of more 

nuanced criteria or the refinement of existing ones could further enhance the system's precision. 

3.2   Discussion 

3.2.1 The System Helped in Selecting the Appropriate Production Crops Based on The Established 

Criteria 

The Decision Support System (DSS) employing the Multi-Criteria Decision Making (MCDM) 

method significantly aided in selecting the appropriate production crops based on established 

criteria. Its systematic approach and integration of diverse criteria were instrumental in facilitating 

informed and optimized crop selection. 

The DSS allowed for a comprehensive evaluation of potential production crops by 

considering multiple criteria simultaneously. Criteria such as climate suitability, soil fertility, market 

demand, and water availability were integrated into the decision-making process. This holistic 

assessment enabled a nuanced understanding of each crop's compatibility with various 

environmental, market, and sustainability factors. 

One of the key strengths of the system was its ability to assign weights to each criterion 

based on their relative importance. This facilitated a prioritized evaluation, ensuring that factors 

with higher significance, such as market demand or soil fertility, carried more weight in the decision-

making process. As a result, the system offered recommendations aligned with the priorities 

established by stakeholders. 

Through the application of the MCDM method, the DSS provided recommendations that 

aligned closely with the established criteria. For instance, if a region emphasized sustainable 

agriculture, the system could prioritize crops with high scores in sustainability criteria like water 

conservation or reduced environmental impact. This resulted in the identification of crops that not 

only met but excelled in specific criteria, optimizing crop choices to meet diverse needs. 

The system's output also facilitated trade-off analysis, a critical aspect of agricultural 

decision-making. Stakeholders often face conflicting objectives, such as maximizing yield while 

minimizing water usage or environmental impact. The DSS enabled the exploration of these trade-

offs, empowering stakeholders to make informed decisions that balanced conflicting priorities. 

Utilizing technology, the DSS remained adaptable to changing conditions. Real-time data 

processing and analysis allowed for continuous updates, ensuring that recommendations remained 

relevant amidst dynamic factors like evolving market trends, climate variations, or changes in soil 

conditions. This adaptability enhanced the system's reliability and applicability over time. 

Ultimately, the system's role in selecting appropriate production crops was marked by 

improved decision-making. Stakeholders, be they farmers, agricultural advisors, or policymakers, 

benefited from data-driven insights that guided informed choices. The DSS provided actionable 

recommendations, fostering better crop selection aligned with specific criteria and objectives. 

3.2.2 Comparison of Research Results with Existing Methodologies or Manual Decision-Making 

Processes 

Analyzing the results obtained through the Decision Support System (DSS) utilizing the 

Multi-Criteria Decision Making (MCDM) method and comparing them with existing methodologies 

or manual decision-making processes provides valuable insights into the system's effectiveness and 

advantages over traditional approaches in agricultural crop selection. 

The DSS, with its ability to simultaneously consider multiple criteria, surpasses the 

limitations of traditional manual decision-making processes. Unlike conventional methods that often 

rely on subjective judgment or focus on a single factor, the DSS facilitates a comprehensive and 

systematic evaluation. It integrates diverse criteria such as climate suitability, market demand, soil 
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fertility, and sustainability factors, providing a holistic perspective that manual methods might 

overlook. 

Comparatively, manual decision-making processes may lack objectivity and transparency 

in weighing different criteria. The DSS, through the MCDM method, objectively assigns weights to 

criteria based on their significance. This weighted analysis ensures a prioritized evaluation, enabling 

stakeholders to make more informed decisions aligned with their priorities and objectives. 

In contrast to manual methods, which might be limited by human biases or narrow 

considerations, the DSS generates optimized crop recommendations. By systematically analyzing 

various criteria and their interplay, the system identifies crops that excel across multiple factors. This 

leads to more strategic and optimized crop selections, considering diverse needs and constraints. 

Traditional methods often struggle with handling the complexity of trade-offs in decision-

making. The DSS facilitates trade-off analysis by providing insights into conflicting objectives, such 

as maximizing yield while minimizing environmental impact. This capability empowers 

stakeholders to navigate complex decision landscapes effectively, something that manual methods 

might struggle to achieve comprehensively. 

Manual decision-making processes are typically constrained by limited data processing 

capacities and the inability to adapt in real-time to changing conditions. The DSS, leveraging 

technology, handles vast datasets and remains adaptable. It processes real-time data updates, 

ensuring that recommendations stay relevant amidst dynamic environmental, market, or climatic 

variations. 

3.2.3 The Strengths and Limitations of The Developed System, Potential Improvements, And 

Practical Implications for Agricultural Practices 

The developed Decision Support System (DSS) utilizing the Multi-Criteria Decision Making 

(MCDM) method offers several strengths in agricultural crop selection, alongside limitations and 

areas for potential improvements, shaping its practical implications for agricultural practices. 

The DSS facilitates a holistic assessment, considering multiple criteria such as climate 

suitability, market demand, soil fertility, and sustainability factors. This comprehensive evaluation 

provides a nuanced understanding, ensuring that crop selection aligns with diverse needs and 

constraints. 

Through the MCDM method, the system assigns weights to criteria, ensuring an objective 

and prioritized analysis. This transparency enables stakeholders to make informed decisions aligned 

with their priorities, reducing subjective biases inherent in manual decision-making processes. 

The system excels in optimizing crop recommendations and facilitating trade-off analysis. It 

identifies crops that excel across various criteria, allowing stakeholders to navigate complex decision 

landscapes by understanding conflicting objectives and making strategic choices. 

Leveraging technology, the DSS remains adaptable to changing conditions, processing vast 

datasets and providing real-time updates. This adaptability ensures that recommendations stay 

relevant amidst dynamic environmental and market variations. 

A limitation lies in the system's dependency on data accuracy and availability. Enhancing 

data quality and quantity could significantly improve the accuracy of recommendations. 

Incorporating more comprehensive and real-time data sources would enhance the system's 

reliability. 

The system may need refinement in handling intricate trade-offs and interdependencies 

among criteria. Developing more sophisticated algorithms or models could improve the accuracy of 

trade-off assessments, making the system more robust in handling complex decision landscapes. 

Improvements in the user interface could enhance user experience and accessibility. 

Simplifying the interface and providing user-friendly tools would encourage wider adoption among 

farmers and stakeholders, increasing its practical applicability. 
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The DSS significantly enhances decision-making in crop selection, empowering stakeholders 

with data-driven insights and strategic recommendations. This could lead to increased yields, 

improved profitability, and more sustainable agricultural practices. 

Encouraging the adoption of the DSS among farmers and agricultural advisors could foster 

knowledge transfer and capacity building. Training programs and outreach initiatives could help 

stakeholders understand the system's benefits and effectively utilize it in their decision-making 

processes. 

By optimizing crop selection based on sustainability criteria and market demands, the 

system contributes to more sustainable agricultural practices and better alignment with market 

needs, ensuring farmers produce crops that are both environmentally friendly and market-oriented. 

 

Conclusion 

The culmination of this research lies in the development and application of a sophisticated Decision 

Support System (DSS) utilizing the Multi-Criteria Decision Making (MCDM) method tailored 

specifically for agricultural crop selection. This research journey has traversed the intricate landscape 

of agricultural decision-making, aiming to address the complexities and challenges inherent in this 

critical domain. The foundation of this research rested on the recognition that crop selection is a 

multifaceted process influenced by numerous interdependent factors. The DSS, designed and 

refined through meticulous methodologies, stands as a testament to the power of technological 

innovation and structured methodologies in revolutionizing decision-making paradigms within 

agriculture. The core strength of the developed DSS lies in its ability to holistically evaluate potential 

crops by amalgamating various criteria. By considering factors spanning climate suitability, market 

demand, soil fertility, and sustainability metrics, the system transcends traditional, single-factor 

approaches. This comprehensive assessment empowers stakeholders with insights that were 

previously elusive or required extensive manual analysis. The objectivity of the DSS, achieved 

through the MCDM method's weighted analysis, has been pivotal. The transparency in criteria 

prioritization ensures informed decision-making, minimizing the influence of subjective biases that 

might hinder traditional manual methodologies. However, this research also unveiled areas for 

refinement. The dependency on data quality and quantity surfaced as a significant limitation, 

indicating the need for enhanced data sourcing and robustness. Further development in handling 

intricate trade-offs and improving user accessibility could enhance the system's applicability and 

acceptance within agricultural practices. The practical implications of this research reverberate 

through the agricultural landscape. The adoption of this DSS has the potential to elevate decision-

making processes, empowering farmers, advisors, and policymakers with precise, data-driven 

insights. This transformation could potentially optimize yields, enhance profitability, and steer 

agricultural practices towards sustainability and market alignment. The implications extend far 

beyond the confines of this research study. They underscore the potential of advanced decision 

support systems in reshaping the agricultural sector, fostering resilience, sustainability, and 

adaptability. Embracing technological innovations in decision-making heralds a new era for 

agriculture one that is driven by data, precision, and informed choices. This research signifies a 

pivotal stride toward augmenting agricultural decision-making. The developed DSS, while 

showcasing strengths in comprehensive evaluation and objectivity, also indicates avenues for 

refinement. Its practical implications promise a future where data-driven decisions lay the 

foundation for a more sustainable, market-responsive, and resilient agricultural sector, fostering 

prosperity and sustainability for generations to come. 
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