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ARTICLEINFO ABSTRACT
Article type: In recent decades, sustainable development has become a central paradigm
Research Article in rural planning and management, aiming to create positive changes in the

physical, economic, social, and environmental dimensions of local
communities. This study examines the role of apple production in
advancing sustainable development in Mardaq, Maragheh, focusing on its
physical, economic, and social aspects, and highlighting apples as a
strategic crop for improving rural livelihoods and social well-being. The
research addresses key challenges faced by the region, including
uncontrolled migration, seasonal unemployment, and insufficient
processing infrastructure. It identifies the untapped potential of apple

ﬁ;‘(t;cil:eglstory: production and explores strategies to leverage this capacity for sustainable
6 June 20'25 development. A mixed-methods approach was employed, combining
Revised: quantitative and qualitative data. The statistical population comprised
5 September 2025 11,350 apple orchard stakeholders, with a sample of 384 selected using
Accepted: Cochran’s formula and proportional stratified sampling. Data were
9 October 2025 gathered through a researcher-designed questionnaire and semi-structured
Available online: interviews, with analysis conducted using SWOT, TOWS, and QSPM

11 November 2025 frameworks. The findings reveal that, despite existing constraints such as

inadequate processing facilities, weak marketing systems, and climate
change, apple production can act as a strong driver of sustainable
development. Key strategies include improving sustainable farming
practices, creating local processing and packaging clusters, and capitalizing
on the “Mardaq Apple” brand to enhance infrastructure, increase value-
added production, and expand market recognition both domestically and
Keywords: internationally. This study concludes that apples have the potential to
Squal:”able DeV_elopment, significantly contribute to the region’s sustainable development by
Sustainable Agriculture, fostering economic diversification, reducing rural outmigration, and
Rural Development, . . . .\ .

. enhancing the quality of life for local communities. The results provide a
Agricultural challenges, . . . .
Value chain foundation for local policymaking and offer a model for other regions
Apple seeking to achieve sustainable development through the effective use of
Mardaq Maragheh. agricultural resources.
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Extended Abstract

Introduction

In recent decades, sustainable development
has emerged as a central paradigm in rural
planning and management, aiming to
generate simultaneous improvements in
economic, social, physical, and
environmental ~ dimensions. Strategic
agricultural products such as apples can act
as catalysts by generating added value,
strengthening livelihoods, and enhancing
local infrastructure. Mardaq in Maragheh is
one of Iran’s leading apple-producing
regions, endowed with favorable climatic
and human capacities but facing challenges
such as inadequate processing
infrastructure, weak marketing, rural
outmigration, and climate change. This
study analyzes the role of apples as a driver
for sustainable development in the region
and proposes policy measures to harness its
full potential.

Methodology

This applied research employed a
descriptive—analytical and mixed-method
approach (quantitative—qualitative). The
statistical population consisted of 11,350
apple orchard stakeholders in Mardaq,
including direct and indirect participants in
production, storage, and marketing. The
sample size, calculated using Cochran’s
formula and  proportional  stratified
sampling, was 384 respondents. Data
collection was based on a researcher-
designed questionnaire covering physical,
economic, social, and SWOT-related
indicators, validated by expert review and
tested for reliability (Cronbach’s alpha:
0.76-0.88). Qualitative data were gathered
through 15 semi-structured interviews with
key apple value chain actors. Data analysis
utilized SWOT, TOWS, and QSPM
matrices, alongside Structural Equation
Modeling (SEM).

Results and discussion

The SWOT analysis revealed that strengths
include favorable climatic capacity,
historical experience of orchardists, strong
social cohesion, and potential for large-
scale production. Weaknesses encompass
inadequate processing facilities, reliance on
traditional farming, and weak marketing

systems. Opportunities include agro-
tourism development, expansion of export
markets, and branding of “Mardaq Apple,”
while threats involve climate change, youth
migration, and foreign competition.

The TOWS matrix generated four strategy
sets:

SO: Establish local processing and
packaging clusters with regional branding;
develop apple harvest-based agro-tourism
WO: Attract private investment for
processing modernization; train young
farmers in marketing skills

ST: Utilize export capacity to mitigate
domestic market volatility; strengthen
irrigation systems against drought

WT: Create export-oriented cooperatives;
rehabilitate degraded orchards

QSPM  prioritization  indicated  that
strategies related to processing clusters and
export market development had the highest
attractiveness  scores. SEM  results
confirmed significant positive impacts of
improving physical infrastructure,
enhancing economic capacities, and
fostering social capital on the sustainable
development of the region.

Conclusion

Apple cultivation in Mardaq possesses
substantial potential to become a key driver
of sustainable development, provided that
policies focus on local value-added
generation, branding, export expansion, and
processing infrastructure enhancement. By
creating stable employment, reducing rural
outmigration, and improving household
livelihoods, apple  production  can
significantly contribute to economic, social,
and physical sustainability indicators.
Recommended measures include
establishing processing clusters, upgrading
marketing systems, climate-resilient
farming, and encouraging private sector
investment.
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