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Abstract

This study establishes and validates an operational evaluation model for rose cut flower facility agriculture enterprises based on key
dimensions, including production efficiency, supply chain management, financial performance, market competitiveness, and ESG
(Environmental, Social, and Governance). The research first determines indicator weights through data standardization, the Analytic
Hierarchy Process (AHP), and the entropy weight method, and then employs a combination of fuzzy comprehensive evaluation and
the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) method to rank the sample enterprises
comprehensively. The empirical results indicate that such enterprises possess significant advantages in production and supply chain
management but face shortcomings in financial control as well as environmental, social, and governance aspects. The overall
operations exhibit imbalances. Sensitivity analysis confirmed the model's robustness under parameter fluctuations, demonstrating
high adaptability. Based on these findings, the study proposes management strategies for facility agriculture enterprises, including
strengthening cost control, optimizing supply chains, promoting intelligent production, enhancing ESG systems, and accelerating
digital transformation. These insights provide a scientific basis for improving enterprise management and for government
policymaking to support the sector. The evaluation model demonstrates strong practicality and broad applicability, making it highly
significant in promoting the sustainable and healthy development of such enterprises.
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