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Objective: This study was conducted with the aim of determining the value of
influential indicators in the pricing of green products using the goal programming
method.

Methodology: The research is developmental-applied in nature. The statistical
population includes a number of senior managers and responsible experts active in the
selected home appliance industry, as well as several university professors specializing
in the field of green supply chains. A sample of 20 individuals was selected. Research
data were collected from nine home appliance companies and analyzed during the
period from 2020 to 2023 (Gregorian Calendar).

Findings: In this study, seven indicators were validated using the fuzzy Delphi
method. Subsequently, the importance of each of the seven identified factors was
calculated based on the fuzzy Analytic Hierarchy Process (AHP). The criterion of
environmental management costs ranked first with a weight of 0.1734, the criterion of
the number of green products produced in the factory ranked second with a weight of
0.15, and the criterion of green innovation costs ranked third with a weight of 0.1497.
Then, the importance of the goals of the home appliance companies was determined
using the fuzzy Data Envelopment Analysis (DEA) approach. The results indicated
that Company A, with an efficiency score of 1, had the best efficiency and the greenest
supply chain, while Company H, with an efficiency score of 0.69, had the lowest
efficiency—highlighting the need for more attention to low-efficiency companies.
Finally, by determining the importance of the indicators (via the fuzzy AHP method)
and the importance of the goals of home appliance companies (via the fuzzy DEA
method), a goal programming problem was implemented by considering a shared goal
in Company A.

Conclusion: Therefore, by determining the value of each indicator, it was clarified to
what extent home appliance manufacturers should invest in each indicator for green
product pricing.

Keywords: green product, pricing, multi-criteria decision-making approach, fuzzy
data envelopment analysis, goal programming.
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EXTENDED ABSTRACT
Introduction

Amid increasing environmental degradation and consumer awareness, industries worldwide are
shifting toward sustainable production and supply chain practices. One of the key domains in this
transition is green product pricing, which plays a critical role in aligning corporate profitability with
environmental responsibility. The green supply chain integrates environmental thinking into traditional
supply chain management, covering product design, material sourcing, manufacturing processes, delivery
mechanisms, and end-of-life product management (Tseng et al., 2019). As market competition intensifies
and sustainability becomes a norm rather than a choice, organizations must now incorporate ecological
considerations into their pricing models to remain competitive (Zhang et al., 2023).

Green pricing differs from conventional pricing by incorporating factors such as green innovation
costs, environmental management expenses, and the volume of green products manufactured. This
multidimensionality increases complexity in decision-making and requires organizations to adopt robust
analytical frameworks (Li & Shan, 2023). Within this context, multi-criteria decision-making (MCDM)
approaches, particularly goal programming and fuzzy logic-based models, have emerged as powerful tools
for handling trade-offs between multiple, often conflicting objectives. Fuzzy Delphi and Fuzzy Analytic
Hierarchy Process (FAHP) offer structured methods for eliciting expert opinions and quantifying the
relative importance of various criteria under uncertainty (Mokhlesabadi & Hashemi Gohar, 2022; Torkashvand
etal., 2023).

Several studies have stressed the need to integrate green metrics into pricing strategies. For
instance, (Zaid et al., 2018) demonstrated that green supply chain practices, when effectively integrated
with human resource strategies, can significantly improve sustainability performance. Likewise, (Hou et
al., 2023) emphasized that green product promotion strategies under manufacturer encroachment are
heavily influenced by producers' risk aversion behavior and environmental investment levels. Moreover,
environmental management costs were found to be critical in organizational performance across various
sectors, reinforcing their strategic significance in green pricing models (Beidat et al., 2020).

Despite the growing body of international research on green supply chain management and pricing
strategies, the Iranian home appliance industry remains under-explored. With its unique market dynamics
and growing regulatory focus on sustainability, this sector presents a fertile ground for applying integrated
quantitative models to determine the value of key pricing indicators. Given this backdrop, the present
study aims to identify and quantify the most influential indicators in green product pricing using a goal
programming approach, enhanced with fuzzy Delphi, FAHP, and Fuzzy Data Envelopment Analysis
(FDEA). The study also explores the efficiency of various companies within the industry to recommend
targeted improvements.

Methodology

This research adopted a developmental-applied approach. The statistical population included
senior managers and expert consultants from selected companies in the home appliance sector, as well as
university professors specialized in green supply chain management. A purposive sample of 20



participants was selected. Data were collected from nine companies operating in the industry over a four-
year period, from 2020 to 2023.

To identify and validate the key pricing indicators, the fuzzy Delphi method was employed. FAHP
was then used to determine the weight and relative importance of each indicator. The fuzzy Data
Envelopment Analysis (FDEA) approach was utilized to assess the operational efficiency of each
company in relation to their sustainability goals. Finally, a goal programming model was constructed,
incorporating both the weighted indicators and the corporate goals of one selected company, identified as
the most efficient, to determine optimal values for investment in each indicator.

Findings

Seven pricing indicators were validated through the fuzzy Delphi process. These included:
environmental management costs, number of green products produced, green innovation costs, carbon
emissions per product, energy consumption per unit, recyclability score, and packaging sustainability.
FAHP analysis revealed that environmental management costs were the most significant indicator with a
weight of 0.1734. This was followed by the number of green products produced (0.15) and green
innovation costs (0.1497). Other indicators ranked lower in importance but were still considered relevant.

The FDEA results showed considerable variation in the efficiency of companies' green supply
chains. Company A achieved a perfect efficiency score of 1.00, signifying optimal alignment between
inputs (investments in green indicators) and outputs (sustainability outcomes). In contrast, Company H
recorded the lowest efficiency score of 0.69, suggesting underperformance and the need for strategic
realignment.

The final stage involved implementing a goal programming model using Company A as a
reference. By incorporating a shared sustainability goal, the model calculated optimal investment values
across the validated indicators. These values aimed to balance environmental, economic, and operational
priorities effectively, providing a strategic blueprint for green product pricing in the home appliance
industry.

Discussion and Conclusion

The results of this study highlight the centrality of environmental management costs in green
product pricing decisions. Companies that prioritize structured environmental practices tend to experience
better efficiency and competitiveness in their green supply chains. Additionally, the number of green
products produced emerged as a proxy for a company’s commitment to sustainability, influencing
consumer perception and market positioning. Green innovation, while capital-intensive, was shown to
contribute significantly to long-term value creation, validating its high rank among pricing indicators.

The application of FAHP and FDEA proved effective in revealing nuanced insights into the
strategic priorities of companies. The discrepancies in efficiency scores suggest that while some firms
have integrated sustainability deeply into their operations, others lag behind and may benefit from targeted
investment and policy support. The integration of these findings into a goal programming model allowed
for the formulation of optimized investment strategies aligned with organizational goals. This
methodological approach offers a comprehensive decision-support framework adaptable to various
industrial contexts.
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While the study focused on the Iranian home appliance sector, the methodology is generalizable
to other sectors and regions with appropriate contextual adjustments. The use of integrated fuzzy models
bridges the gap between qualitative expert input and quantitative decision-making, making them
particularly valuable in environments characterized by uncertainty and complexity. Managers are
encouraged to adopt similar models for pricing decisions that reconcile economic viability with
environmental stewardship.
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