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ABSTRACT

Green supplier selection is a multi-criteria decision problem in which environmental performance must be
considered along with the practical requirements of procurement. This study develops and applies an integrated
Fuzzy KANO-SWARA-ROV framework for green supplier evaluation in Earth Work Construction, Bhopal,
Madhya Pradesh. Eight initial green supplier criteria were considered and a panel of five decision makers
participated in the assessment. Fuzzy KANO was used to screen the criteria under vagueness and imprecision in
expert judgments. Six criteria were retained: Green Service, Green Marketing, Green Recycling, Hazardous Waste
Elimination, Green Technology and Eco Design. SWARA was then used to determine criterion weights, with Green
Service receiving the highest weight of 0.226. Finally, ROV was applied to evaluate five supplier alternatives. The
resulting preference order was S3 (0.260), S1 (0.245), S2 (0.240), S5 (0.234) and S4 (0.199). The results demonstrate
that the integrated framework provides a structured, case-specific decision-support mechanism for green supplier
comparison in construction procurement. The findings depend on the selected case, criteria and expert assessments
and should therefore not be interpreted as a universal supplier ranking.

Key Words: Green supplier selection; Green supply chain management; Fuzzy KANO; SWARA; ROV, MCDM; Earth
Work Construction; Sustainable procurement.

I. INTRODUCTION

Supplier selection is an important procurement decision because supplier practices can influence environmental
performance, resource use, waste generation and overall supply-chain sustainability. Traditional supplier selection
commonly emphasizes cost, quality and delivery, while green supplier selection introduces environmental and
sustainability dimensions. In construction procurement, selecting suppliers according to multiple environmental criteria
can be difficult because several criteria must be assessed simultaneously and expert judgments may be qualitative or
imprecise.

The present study addresses this decision problem through an integrated three-stage MCDM framework. Fuzzy KANO
is used for criterion screening, SWARA 1is used for criterion weighting, and ROV is used for supplier evaluation and
ranking. The framework is demonstrated using green brick suppliers associated with an Earth Work Construction case
study in Bhopal, Madhya Pradesh.

II. LITERATURE REVIEW & RESEARCH GAP

Previous green supplier-selection research has increasingly used hybrid MCDM approaches to combine criterion
identification, weighting and supplier ranking. The thesis review identifies the importance of uncertainty handling,
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context-specific criteria and integrated decision procedures. However, the reviewed studies also indicate a need for a
structured screening stage and for practical integration of Fuzzy KANO, SWARA and ROV in the selected construction
context.

Limited application to Earth Work Construction and comparable construction procurement in the Bhopal context.

Need for structured screening of significant green supplier criteria before weighting and ranking.

Need to represent uncertainty and vagueness in expert judgments.

Limited integration of Fuzzy KANO, SWARA and ROV in one green supplier-selection framework.

Need for practical supplier ranking using expert-based performance assessment.

Need for stronger sensitivity and robustness analysis in future work.

III. RESEARCH OBJECTIVE

Identify relevant green supplier evaluation criteria for the selected case.

Screen the initial criteria using Fuzzy KANO.

Determine the relative importance of retained criteria using SWARA.

Evaluate and rank alternative suppliers using ROV.

Demonstrate an integrated decision-support framework for green supplier selection.

whk W -

IV. MATERIAL AND METHODOLOGY

The case study considers five alternative suppliers (S1-S5) and five decision makers from relevant management,
consultancy, design, engineering and purchasing functions. Eight criteria were initially considered.

Initial criterion Status after Fuzzy KANO
Green Service Retained

Green Recycling Retained

Green Technology Retained

Hazardous Waste Elimination Retained

Green Policy Not retained

Eco Design Retained

Green Marketing Retained

Green Production Not retained

4.1 Fuzzy KANO Screening

Fuzzy KANO was applied first because the study requires criterion screening while recognizing vagueness and
imprecision in expert judgments. The process retained six criteria and excluded Green Policy and Green Production
from the subsequent SWARA and ROV calculations.

4.2 SWARA Weighting

SWARA determines the relative importance of the retained criteria. The main calculation sequence is:
Arrange criteria in descending expected significance.

Determine comparative importance Sj, beginning with the second criterion.

Set Kj =1 for the first criterion and Kj = Sj + 1 for subsequent criteria.

Set Qj =1 for the first criterion and Qj = Qj—1/Kj thereafter.

Normalize the Qj values using wj = Qj / 2Qj.
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Criterion SWARA weight
Green Service 0.226
Green Marketing 0.201
Green Recycling 0.174
Hazardous Waste Elimination 0.155
Green Technology 0.137
Eco Design 0.107

Relative Weights of Retained Green Supplier Criteria
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Figure 1. SWARA weights of the six retained green supplier criteria.

4.3 ROV Supplier Evaluation

After weighting, supplier performance was evaluated against the six retained criteria. The thesis reports crisp
performance ratings aggregated using the average rule. All six retained criteria are treated as beneficial criteria in the

ROV stage, meaning higher performance values are preferred.

Supplier Green Green Green Hazardous Green Eco Design
Service Marketing Recycling Waste Technology
Elimination
S1 4.0 4.4 4.8 4.8 4.8 4.0
S2 4.4 4.8 4.8 6.0 4.6 4.0
S3 52 4.4 4.8 5.2 5.6 4.2
S4 4.0 4.4 4.8 4.8 4.0 4.0
S5 4.0 4.4 4.8 4.8 6.0 52
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For a beneficial criterion, the normalized value is calculated using the minimum and maximum performance values,
producing values between 0 and 1. The normalized values are then multiplied by the corresponding SWARA weights.

The final ROV utility is based on the best and worst utility values obtained from the weighted normalized decision

matrix.
V. RESULT AND DISCUSSION
Supplier ROV utility Rank
S3 0.260 1
S1 0.245 2
S2 0.240 3
S5 0.234 4
S4 0.199 5
ROV Utility Values and Supplier Ranking
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Figure 2. ROV utility values and supplier ranking.
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S3 obtained the highest reported utility value of 0.260 and therefore occupies first position. S1 follows with 0.245, S2
with 0.240, S5 with 0.234 and S4 with 0.199. The difference between S3 and S1 is 0.015 utility points, while the
difference between S1 and S2 is 0.005. Therefore, the ranking should be interpreted as a case-specific preference order
based on the selected weights and expert ratings rather than as a measure of a large absolute difference in supplier

quality.
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VI. CONCLUSION

The study demonstrates the application of an integrated Fuzzy KANO-SWARA-ROV framework for green supplier
selection in an Earth Work Construction case study. Fuzzy KANO reduced the initial eight criteria to six retained
criteria; SWARA quantified their relative importance; and ROV produced a supplier preference order. Green Service
received the highest weight (0.226), and S3 obtained the highest ROV utility (0.260). The framework therefore
provides a structured case-specific decision-support mechanism for green supplier comparison. Because the results
depend on the selected case, expert assessments and model assumptions, broader validation is required before
generalizing the findings.
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