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Extended abstract
1- Introduction

Desertification poses a major environmental, economic, and social threat in arid and semi-arid regions,
particularly in Iran. According to UNCCD (2024), Iran loses millions of hectares of productive land annually to
this process. Semnan Province, especially southern Aradan County, is a hotspot for wind erosion, mobile sands,
and dust storms in Iran's central desert. Participatory Haloxylon planting (tagh-kari), initiated in the 1960s, is one
of Iran's most successful community-based approaches to combat desertification. Hosseinabad Kordha village,
with over 60 years of direct collaboration with the Forests, Range and Watershed Management Organization,
represents one of the oldest and most sustainable sites. While many studies address environmental impacts of
Haloxylon spp. planting (Akbarzadeh et al., 2025; Loni et al., 2023), integrated assessments of economic, social,
and environmental dimensions remain scarce. Prior research often focuses on ecological outcomes or limited
livelihood aspects, rarely examining inter-dimensional relationships or overall resident satisfaction. This study
fills this gap by evaluating participatory Haloxylon planting in Hosseinabad Kordha across all three dimensions
and identifying which most influences resident satisfaction. Its innovation lies in applying exploratory and
confirmatory factor analysis, structural equation modeling (SEM), and hierarchical cluster analysis (HCA) to one
of Iran's pioneering successful sites.

3- Methodology

This cross-sectional survey was conducted in 2024 in Hosseinabad Kordha (southern Aradan County, Semnan
Province), located between 35°2-35°7' N and 52°42'-52°48' E, with annual rainfall below 120 mm and
predominantly sandy-loam soils with high mobile sands. The population comprised 1,303 permanent residents.
Using Cochran's formula (95% confidence, 0.05 error), a sample of 297 was selected via stratified proportional
random sampling (by gender and four age groups). Data were collected with a researcher-made 36-item
questionnaire (12 items per dimension) on a five-point Likert scale. Validity was confirmed by 12 experts
(CVR=0.90, CVI1=0.92); reliability yielded Cronbach's alpha of 0.94 overall. Analysis used SPSS 26 and AMOS
24. Normality (Kolmogorov-Smirnov), multicollinearity (VIF), one-sample t-tests, independent t-tests,
ANOVA, exploratory factor analysis (EFA with varimax), confirmatory factor analysis (CFA), SEM, and Ward's
hierarchical cluster analysis were applied. SEM fit indices were excellent (y%/df=1.58, CFI=0.987, TLI=0.983,
RMSEA = 0.044).

3- Results

Respondents (n=297) were 67.3% male, 84.5% married, average age 45.8 years; most held diplomas (28.6%),
with primary occupations agriculture (35%) and livestock husbandry (30.6%). Attitudes toward participatory
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Haloxylon planting were positive but varied: Environmental dimension: mean 4.30 (‘very high’); highest
agreement on controlling sand storms (94.2%), stabilizing sands (91.2%), and increasing vegetation) 88.2.¢/.

Social dimension: mean 3.67 ('high’); strongest on enhanced cooperation/empathy (65.9%) and local belonging,
weakest on genuine decision-making participation (only 29.2% agreed). Economic dimension: mean 3.13

(‘'medium to high"); sustainable fodder supply scored highest (57.9%), while new job creation (mean 2.92) and
household income growth (mean 2.72) were weakest. SEM revealed the environmental dimension exerted the

strongest direct effect on overall satisfaction ( = 0.48), followed by economic (B = 0.26) and social (§ = 0.17);
total environmental effect was 1.19. HCA identified three clusters: positive (49.8%, environmental mean 4.42),
moderate (33%), and economic-critical (17.2%, economic mean 2.92).

4- Discussion & Conclusions

Findings confirm Hosseinabad Kordha's participatory Haloxylon planting as one of Iran's most successful
desertification control projects environmentally, markedly reducing wind erosion, restoring vegetation, and
boosting carbon sequestration—aligning with Akbarzadeh et al. (2025), Loni et al. (2023), and UNCCD reports.
Yet, economic shortcomings (limited job creation, income diversification, small industries) and partial social
deficits (low decision-making involvement) reveal the project leans more environmental-executive than fully
sustainable. This mirrors warnings from Stavi et al. (2023) and Xiao et al. (2020) on large-scale afforestation:
ecological gains without economic returns risk long-term instability, migration, and degradation. SEM and
cluster results underscore that without developing Haloxylon value chains (fodder marketing, sustainable
charcoal, desert ecotourism, handicrafts) and elevating participation to decision-making and benefit-sharing
levels, satisfaction and sustainability remain vulnerable. In conclusion, the Hosseinabad Kordha model merits
national pilot status for Iran's desert regions, provided complementary economic-social programs are promptly
implemented. True desertification control requires translating environmental success into economic equity and
social empowerment.

Key Words: Public Participation, Ecological Sustainability, Rural Economic Development, Dryland
Restoration, Structural Equation Modeling.
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