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Extended Abstract

Introduction

The growing interest in healthy foods and increasing concerns about food safety
have emphasized the importance of sustainable aquaculture systems. Rainbow
trout is a valuable source of high-quality protein and essential nutrients;
however, fish consumption in Iran remains below the global average, partly
because of consumer concerns regarding production methods and food safety.
Healthy farmed trout, produced with minimal use of chemical inputs and
antibiotics, represents a promising alternative for improving public health while
creating additional value for producers. Since healthy production changes
production costs, product prices, and market demand, designing an efficient
supply chain is essential. Therefore, this study aims to model and optimize the
supply chain of healthy farmed rainbow trout in Tehran under different market
conditions.

Materials and Methods

A mathematical programming model was developed to maximize the profit of
the healthy trout supply chain from the producer’s perspective. The model
incorporated production, transportation, distribution, and demand constraints
across producers, wholesalers, retailers, and consumers. Data were collected
from 35 trout producers, 3 wholesalers, 27 retailers, and 598 consumers in
Tehran during 2022. To evaluate the economic feasibility of healthy trout
production, ten scenarios were simulated by varying production costs, selling
prices, and consumer demand. Sensitivity analysis was then conducted to
examine the impact of these parameters on supply chain profitability.
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Results and Discussion

The optimization results showed that the optimal distribution strategy allocates
44% of production to wholesalers, 33% directly to consumers, and 23% to
retailers. The maximum profit of the supply chain under the baseline scenario
reached approximately 16.24 billion Rials. Producing healthy trout increased
production costs by about 29% compared with conventional trout; however,
higher selling prices compensated for these additional costs in most scenarios.
Sensitivity analysis indicated that profitability is strongly affected by changes
in consumer demand and product prices. The highest profit was achieved when
demand increased by 25% and selling prices increased by 53%, while
substantial reductions in demand significantly decreased profitability despite
higher prices. These findings demonstrate that market demand is the key factor
determining the economic success of healthy trout production.

Suggestions

The results suggest that healthy trout farming can become a profitable and
sustainable production system if supported by appropriate policies and market
development strategies. Policymakers should establish reliable certification
systems for healthy fish, improve producers’ access to healthy production
inputs, and provide technical training for sustainable aquaculture practices.
Increasing consumer awareness of the health benefits of certified healthy fish
and strengthening direct marketing channels between producers and consumers
can further enhance demand and improve supply chain efficiency. These
measures would encourage the expansion of healthy fish production while
contributing to food safety, public health, and the sustainable development of
Iran’s aquaculture sector.

JEL Classification: M11, D31, C61, 013

Keywords: Supply Chain, Healthy Fish, Mathematical Programming, Tehran



