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Abstract
Introduction and Objective: Given the increasing impact of unfavorable climatic conditions on

agriculture, quinoa—an adaptable pseudo-cereal resistant to salinity and drought—offers a viable
alternative for sustainable crop production due to its high nutritional value. Despite Isfahan province
possessing favorable agro-climatic potential for quinoa cultivation, significant challenges exist across
its value chain. This applied research aimed to analyze these challenges and propose strategies for
improvement.

Materials and Methods: Using a descriptive—analytical survey approach, data were collected through a
researcher-designed questionnaire based on a five-point Likert scale, validated for reliability and
accuracy. The statistical population comprised stakeholders involved in various stages of the quinoa
value chain in Isfahan. Data analysis employed SPSS software, with the SWOT framework used to
identify strengths, weaknesses, opportunities, and threats, leading to strategy formulation.

Findings: Findings revealed that major constraints included the absence of cultivation contracts
(coefficient 0.158), lack of extension training (0.119), failure to purchase quinoa from farmers (0.369),
inactive cooperatives in marketing and trade (0.383), low consumer awareness of quinoa and its
products (0.384), and insufficient access to production technologies (0.188). SWOT analysis indicated
that the aggressive strategy was determined as the preferred option for the development of the quinoa
value chain.

Discussion and Conclusion: Based on the aggressive strategy with a focus on the development of
scientific cultivation, the use of compatible genotypes, government support, and the development of
processing industries, sustainable development in the quinoa value chain in Isfahan province can be
provided.

Keywords: Value chain, sustainable agriculture, quinoa, SWOT analysis, Isfahan province, offensive
strategy



Extended Abstract

Introduction: In recent decades, climate change has led to a decrease in the quantity and quality of
agricultural products in many regions of the world due to phenomena such as rising temperatures,
reduced rainfall, drought, and soil salinity (1, 2). In these conditions, identifying and utilizing resistant
plants like quinoa, which have low water requirements and high adaptability to adverse conditions, has
been introduced as a strategic option for diversifying agricultural systems and achieving sustainable
agriculture in climate change-affected regions (3). In Iran, too, considering the climatic
incompatibilities, quinoa is a suitable option for diversifying cultivation, increasing farmers' income,
sustainable production, and export (4). This nutritious plant is gluten-free and rich in fiber and
essential amino acids, making it very beneficial for diabetic and heart patients (3, 6, and 7).
Additionally, it is widely used in the food and detergent industries (7). The importance of quinoa is
such that the FAO declared 2013 the "International Year of Quinoa" (4 and 6). In order to take
effective measures for the development of quinoa cultivation and production, it is essential to be aware
of market needs, which requires understanding and utilizing the value chain (9). Based on this, the
present study, within the framework of this approach, has identified the challenges and opportunities
in the quinoa value chain rings and examined and analyzed strategies for developing the quinoa
product value chain in Isfahan province using the SWOT technique. This has been done to provide
practical strategies for implementing the quinoa value chain model, thereby paving the way for
improving productivity, increasing value addition, chain sustainability, and developing exports of this
product.

Materials and Methods: This research is applied in terms of its purpose and descriptive-analytical in
terms of its method, with a comparative approach. Data was collected using two methods:
documentary (reviewing internal and external sources related to the agricultural value chain and the
quinoa crop) and survey (questionnaires, semi-structured interviews, field observation, and focus
groups). The researcher-made questionnaire was designed based on theoretical literature and an initial
exploratory study, and was organized into six value chain rings and a five-point Likert scale. Its
validity was confirmed thru expert review and face validity, and its reliability thru Cronbach's alpha
test (0.79 to 0.914). The statistical population included quinoa producers, economic actors, processing
and packaging factories, and relevant government and private sector experts in Isfahan province. For
quantitative analysis, the mean rank and coefficient of variation (CV) were used to measure dispersion
and prioritize the challenges of each loop, and data processing was performed using SPSS. In the
gualitative analysis, SWOT was used to identify internal and external factors affecting the value chain,
which included 6 strengths, 8 weaknesses, 5 opportunities, and 5 threats. Factors identified in another
questionnaire were provided to actors and experts and were scored based on their importance
coefficient (the ratio of each factor's score to the total scores) and ranking by importance. Key
strengths were assigned a rating of 4, average strengths a rating of 3, average weaknesses a rating of 2,
and critical weaknesses a rating of 1; the same method was applied to opportunities and threats. The
final score for each factor was obtained by multiplying the ranking by the importance coefficient, and
this served as the basis for developing strategic development and value chain management strategies
for quinoa.

Findings: Based on the analysis of the information obtained, the most damaging factors in the first
link of the quinoa value chain in Isfahan province, which relates to input supply management actors,
were, in order of priority: the lack of a cultivation contract or the low quality of the contract type for
input supply, and weakness or inability in building trust and communicating with actors in the link,
with a coefficient of 0.158, as well as the lack of support in the timely and sufficient supply of
cultivation-related inputs, with a coefficient of 0.279. In the second ring of the value chain, which
relates to farmers and producers, the most significant harmful factors include the weakness or absence
of quinoa cultivation promotion classes for producers with a coefficient of 0.119, the lack of price
determination and reduced market margins thru producers with a coefficient of 0.156, and the
weakness or absence of support activities in the second ring of the quinoa value chain with a
coefficient of 0.383. The most significant damaging factors in the third link of the value chain
(factories and actors involved in processing and packaging) were the failure of food factories to
purchase quinoa from farmers (with a coefficient of 0.369), the lack of new ideas in quinoa processing
and packaging (with a coefficient of 0.387), and weak or absent support activities (with a coefficient



of 0.393). Based on the information obtained, the most significant damaging factors in the fourth link
of the quinoa value chain, which relates to marketing, warehousing, and product distribution
management and its associated actors, include the inactivity of rural cooperatives in quinoa marketing
and trade with a coefficient of 0.383, the lack of government incentives for quinoa exports with a
coefficient of 0.384, and the weakness or inability to build trust and communicate with actors in the
link with a coefficient of 0.410. In the fifth link of the value chain, which relates to consumption
management, sales, and customer relations and their stakeholders, the harmful factors, in order of
priority, include people's unfamiliarity with quinoa and its food products (with a coefficient of 0.384),
people's unfamiliarity with the nutritional properties of quinoa and how to consume it (with a
coefficient of 0.384), and weak or absent government incentives for consuming quinoa-based goods
(with a coefficient of 0.387). Finally, in the support loop of the quinoa value chain, which relates to
research, training, and government support for the quinoa value chain and actors involved in financial
and human resource management, the most damaging factors, in order of priority, were: weak or
absent training and lack of necessary technologies for harvesting quinoa with a coefficient of 0.188,
lack of trained and specialized extension workers and experts in quinoa with a coefficient of 0.219,
and weak or absent necessary training in the planting and care stages of quinoa with a coefficient of
0.221. The results also showed that the SWOT environmental analysis assessment of the quinoa value
chain development and completion strategic plan in Isfahan province, based on the extracted
information, indicated that the total score of internal factors, manifested in the strengths and
weaknesses of the value chain system, is 3.529. In contrast, the total score for external factors,
manifested in the opportunities and threats of the value chain system, was 3.459. Based on the scores
obtained from the internal factor evaluation and the external factor evaluation, which are greater than
2.5, it can be stated that internally, strengths outweigh weaknesses, and externally, opportunities
outweigh threats. Therefore, the best strategy for the development and completion of the quinoa value
chain program in Isfahan province is the offensive strategy.

Discussion and Conclusion: The research results showed that the quinoa value chain in Isfahan
province is in its early stages of development and faces numerous damages and challenges in all its
links. Based on an aggressive strategy and leveraging environmental strengths and opportunities, with
a focus on developing scientific and targeted quinoa cultivation, increasing investment in processing
and packaging industries with government support and private sector participation, effective
educational and promotional planning, providing financial incentives and supportive facilities from the
government, increasing public awareness and promoting consumption thru media advertising,
developing international markets and exports, and developing research and innovation and supporting
applied research in the fields of genetic improvement, agronomy, breeding, and performance
enhancement, sustainable development in the quinoa value chain of Isfahan province can be achieved.
Achieving this requires national determination, cross-sectoral cooperation, financial resource
provision, and creating motivation among all actors in this chain.
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