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Abstract

Abstract: Iran’s economic dependence on oil has made the country vulnerable to oil
price fluctuations, and developing non-oil exports can help reduce these risks. The raisin
industry, as one of the country’s export capacities, has consolidated Iran’s position in the
fifth place in the world with an annual export of 63,000 tons. This industry can play a key
role in increasing employment, GDP, and non-oil revenues. However, in recent years, the
share of Iranian raisins in global markets has decreased, and Malayer, known as the global
city of grapes and raisins, is no exception to this downward trend. Farmers and activists
in the raisin supply chain face numerous risks in the stages of production, processing,
packaging, and distribution. This research has identified the most important critical factors
by identifying and classifying risks in five main areas (before grape production, during
production, processing and packaging, marketing and sales in domestic and foreign markets)
and conducting interviews with experts. Then, using the Failure Mode Analysis (FMEA)
method, the indicators of probability of occurrence, severity of effect, and ability to face
risks were evaluated and ranked by determining the Risk Point Number (RPN). The results
show that risks such as weak infrastructure, inefficient contract management, and market
fluctuations have significant negative effects on supply chain performance. To improve
the conditions, suggestions such as infrastructure development, process standardization,
regulatory clarification, and operator training have been presented. These measures can
increase productivity, competitiveness in international markets, and economic added value
of this industry and contribute to economic stability and sustainable development.
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1. Introduction

Iran’s dependence on oil has affected its economic stability, making the expansion of
non-oil exports, particularly in agriculture, essential. With a favorable climate and
resources, agriculture is a key economic pillar. Grapes, a major crop, contribute
significantly to exports, with Iran ranking fifth globally in raisin exports. However,

increasing productivity requires value chain development and modern technologies.

A strong supply chain is crucial for economic growth, as inefficiencies hinder
progress. Managing economic risks, both domestic and international, is essential for
stability. This study examines risks in the grape and raisin supply chain across five
sectors and suggests solutions for sustainable development.

The raisin development process is as shown in Figure 1. According to this figure, the
raisin industry supply chain is divided into five main areas: pre-grape production, during
grape production, raisin processing and packaging, marketing and sales in domestic
markets, and marketing and sales in foreign markets.

Table 1 provides a review of existing articles on determining economic and non-
economic risks in the food industry supply chain, and the risks identified in each are
separately identified.

2. Materials and Methods

This research is both applied and fundamental, adopting a descriptive-analytical approach
with mixed methods. The qualitative phase involves semi-structured interviews with
industry experts to identify and classify risks in the raisin supply chain. The quantitative
phase applies the Failure Mode and Effects Analysis (FMEA) method to assess and rank
these risks.

Data collection tools include interviews and FMEA assessment forms, evaluating risks
based on probability of occurrence, severity of impact, and detection capability. Risk
analysis is conducted by calculating the Risk Priority Number (RPN) within the FMEA
framework.

Initially, a review of previous studies on supply chain risk management in fruits and
vegetables provided preliminary indicators, presented in Table 1. To localize these
indicators, interviews were conducted with 10 raisin industry experts, including three
vineyard owners, four factory owners, and three distributors. This process led to the
identification of industry-specific risks.

Risk assessment forms were then developed based on the identified risks,
incorporating three key criteria: probability of occurrence, severity of impact, and risk
mitigation capability. The study sample includes grape farmers, raisin processors, and
distributors in Malayer, with 10 farmers, 12 factory owners, and 8 distributors
participating due to data collection constraints. A scoring scale from 1 to 10 was used,
where higher values indicate greater risk impact.

In this research, by reviewing previous studies on the risk management of fruit and
vegetable supply chains, the initial indicators were obtained, which are given in Table 1.
Then, to localize these indicators, 10 experts in the raisin industry, including 3 gardeners,
4 factory owners, and 3 raisin distributors, were interviewed, and finally Table 2 was
identified as the table of risks in the Malayer raisin industry. These indicators are given in
Table 2.
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3. Data

RPN values were calculated using Excel, averaging expert opinions (Table 3, Column 2).
These values were normalized to determine the relative percentage of each risk (Table 3,
Column 5). The final FMEA analysis classified risks into critical, semi-critical, and non-
critical categories, identifying and analyzing the most significant threats in the supply
chain.

4. Discussion

The study results reveal a wide range of risks impacting the grape and raisin supply chain
in Malayer. Based on Risk Priority Number (RPN) rankings, the most critical threats stem
from technological, institutional, social, and infrastructure deficiencies. High RPN values
for processing technology, contract management, and export logistics highlight the urgent
need for intervention to enhance supply chain stability and economic sustainability. Table
4 shows the results of classifying risks into 3 categories: critical, semi-critical, and non-
critical based on the threshold.

One of the key findings is that pre-production risks, particularly those related to
knowledge gaps, input quality, and social factors (such as bargaining power of farmers),
significantly impact the overall supply chain performance. Without adequate access to
knowledge and quality inputs, farmers struggle to maintain productivity and
competitiveness. Similarly, weaknesses in the processing phase, including outdated
packaging technology, contamination risks, and inefficient storage systems, contribute to
product loss and reduced market value.

Marketing and export challenges are also prominent, with contract mismanagement,
price instability, and currency fluctuations posing significant financial risks. The study
finds that the inability to negotiate fair contracts, lack of standardized regulations, and
delays in product delivery reduce the competitiveness of Iranian raisins in global markets.
Additionally, the impact of climate change and environmental risks, such as frost damage
and sudden water shortages, further exacerbates supply chain vulnerabilities.

Implementing risk mitigation strategies—such as upgrading infrastructure, improving
regulatory frameworks, enhancing training programs, and expanding market access—is
crucial for reducing these risks. Strengthening cooperation among farmers, producers,
exporters, and policymakers can improve supply chain efficiency and lead to sustainable
economic growth in the raisin industry.

5. Conclusion

This study utilized the FMEA methodology to identify, analyze, and prioritize risks in the
Malayer raisin supply chain. The findings indicate that critical risks—such as
infrastructure deficiencies, poor contract management, and market fluctuations—
significantly impact supply chain performance and economic outcomes. Addressing these
risks through targeted interventions can enhance industry resilience, boost
competitiveness, and support sustainable development.

By focusing on risk reduction strategies in key areas—including pre-production,
processing, domestic sales, and exports—stakeholders can mitigate financial losses and
improve overall supply chain efficiency. Investing in modern technology, regulatory
standardization, and training programs will lead to higher product quality, increased
market access, and improved profitability for industry participants.
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Ultimately, a well-managed supply chain will contribute to economic stability, job
creation, and increased non-oil export revenues for Iran. The adoption of proactive risk
management measures will not only secure the future of the raisin industry but also
strengthen Iran’s position in global agricultural markets.
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Tab. 3: Results obtained from questionnaires
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Tab. 4: Results obtained: Risk classification based on threshold level
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