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Abstract. To combat desertification, numerous control initiatives have been im-
plemented. However, it is crucial to assess their effectiveness in mitigating the
environmental and socio-economic impacts. This study evaluates such efforts in
eastern Iran using socio-economic indicators like migration, education, commu-
nity participation, poverty, healthcare, income, investment, and employment.
Data were collected from 47 participants, including local leaders and experts,
through questionnaires, interviews, and observations. The Delphi method was
used to prioritize indicators, and questionnaire reliability was confirmed with a
Cronbach's alpha of 0.893. Analysis via SPSS and one-sample t-tests showed
moderate project effectiveness, with improvements in employment and income
but no significant change in investment. The Friedman test also indicated mod-
erate overall effectiveness, with gains in community participation, education, mi-
gration, health, and income, though emigration remained largely unaffected. To
increase impact, future projects should address social, economic, and environ-
mental factors together.
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1 Introduction

Desertification poses a significant obstacle in arid and semi-arid regions worldwide
precipitating, substantial cultural, ecological, socio-economic, and political complica-
tions. The United Nations Environment Programme (UNEP) estimates that desertifica-
tion causes annual global damage amounting to 42 billion dollars, underscoring the
urgency with which governments, environmental organizations, and local communities,
particularly those in impacted areas, are responding to this crisis. To address desertifi-
cation, various control projects have been implemented. However, due to the complex
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nature of ecosystems, especially in dry regions, it is essential to evaluate these projects'
effectiveness based on their outcomes and influencing factors. Assessing these control
initiatives is crucial for shaping future strategies against desertification. [1]

Desertification refers to land degradation and the decline of soil productivity in arid
and semi-arid regions, driven by both human activities and natural factors. Human
causes like excessive consumption, population growth, and climate change contribute
to desertification, making it difficult to manage. Effective management requires sus-
tainable development projects, which must be evaluated using socio-economic indica-
tors to curb desertification and prevent its harmful effects. [2]

An ecosystem-based management approach offers benefits such as biodiversity con-
servation, job creation, income growth, cultural heritage protection, and greater equity.
Managing natural resources based on ecosystem principles ensures long-term provision
of goods and services. However, desertification control projects often affect the socio-
economic interests of local communities. Proper management practices can shift local
attitudes, promoting the sustainable use of resources like water and land. Education and
economic development, supported by government and capital investments, can improve
quality of life, reduce unemployment, and encourage societal progress. Collaborative,
community-involved approaches are more likely to succeed.

Evaluating the socio-economic impact of these initiatives is crucial to understanding
their benefits. This study, conducted in eastern Iran, explores how desertification pro-
jects impact local populations and ecosystems in a region facing severe land degrada-
tion, poverty, unemployment, and migration. By assessing these projects, practical so-
lutions for future planning and improving livelihoods can be identified, fostering sus-
tainable development and eco-friendly entrepreneurship. [3]

2 Materials and Methodology

The research employed a hybrid methodology, integrating components from the
'Grounded Theory' framework, including comprehensive interviews and on-site obser-
vations, with quantitative data from surveys to gain a comprehensive understanding of
the project’s impact. This amalgamation of qualitative and quantitative data serves to
optimize the advantages while mitigating the limitations inherent in each approach,
providing a well-rounded perspective on the issues addressed by the desertification con-
trol projects. [4]

3 Results and Discussion

This excerpt furnishes both demonstrative and critical outcomes. The illustrative sec-
tion incorporates estimations and summary statistics derived from the survey, conveyed
through tables and graphs employing quantitative descriptive methodologies. In the an-
alytical segment, hypotheses and correlations were scrutinized utilizing t-tests, analysis
of variance, and assessments of mean disparities. Given the sample size and the non-
normal distribution of certain variables in this investigation, non-parametric tests were
employed to appraise the impact of project implementation on economic and social



330 Y. Zhu et al.

indicators. The findings revealed that, overall, the project did not produce advantageous
results. While the majority of respondents acknowledged the significance of such initi-
atives within the region, they reported that these projects had either detrimental or neg-
ligible effects on their living conditions, economic prosperity, and social interactions,
predominantly due to substandard execution or failure to achieve the projected out-
comes (Figure 1). [5]
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Fig. 1. Improvement in Socio-Economic Indicators.

Approximately half of the participants expressed a willingness to participate and col-
laborate in the projects. Nonetheless, the majority raised concerns regarding institu-
tional cooperation, the impact on social standing, and the extent of consultation and
involvement with local communities throughout the project's execution, as exemplified
by the Carbon Sequestration Initiative. This suggests that the local population was not
sufficiently involved in the planning, approval, and execution stages of the project. En-
hancing public participation and incorporating local knowledge and opinions could re-
duce the costs associated with project execution and safeguarding of the area, while
also strengthening social oversight (Figure2). [6]
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The ramifications of desertification mitigation initiatives on the livelihoods of local
populations are delineated as follows. The public participation metric, which attained
the highest rating, signifies that the desertification control endeavor has markedly aug-
mented civic engagement within the region; a comparable positive outcome is observed
for the educational metric. Conversely, the migration metric exhibited an upward trend,
suggesting a negligible impact. In communities contending with migration challenges,
the augmented exploitation of ecosystem services and resources, guided by scientific
methodologies, can alleviate ecological shortfalls and temper migration rates. These
outcomes align with the conclusions of Nezhadi and Abbasi (2016), Karami and Eftati
(2013), and Dolisca (2006). Kendall’s coefficient of concordance reveals that respond-
ents applied analogous criteria in assessing the pertinence of each category and exhib-
ited a general consensus in their evaluations. Moreover, Kendall’s coefficient denotes
that respondents appraised the project as moderately efficacious, with a coefficient
value of 0.733 (df = 6), which holds statistical significance at the 99% confidence
threshold (p-value < 0.05). This suggests that the respondents perceived the initiative
as possessing a moderate degree of effectiveness. Additionally, a one-sample t-test un-
covered that the desertification control initiative significantly improved metrics such as
employment, income, civic participation, education, health, migration, and investment.
Nevertheless, the project did not substantially influence investment, as the p-values for
all metrics, with the exception of the investment sector, were below 0.05, signifying
that the project affected these dimensions (Figure 3). [7]
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Fig. 3. Ranking of indicators by Improvement.

Rural infrastructure represents the communal and societal assets intrinsic to village life.
The advancement of rural infrastructure plays a pivotal role in ameliorating livelihoods
and enhancing the overall quality of life in these areas. For example, the augmentation
of healthcare and educational services elevates the quality of human capital, empower-
ing individuals both personally and collectively. These efforts are categorized as tangi-
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ble assets. From an administrative perspective, strategies anchored in biophysical fac-
tors are indispensable for protecting livelihoods and attracting investments toward sus-
tainable land management. Programs that integrate comprehensive agricultural produc-
tion management at the farm level, stimulate interest in sustainable practices within
rural communities, facilitate the dissemination of knowledge and technology, and bol-
ster job security are crucial for crafting enduring solutions to environmental challenges.
The implementation of management strategies without considering socio-economic cri-
teria may inadvertently cause more harm than benefit. Furthermore, it is imperative to
factor in these indicators when allocating resources. A plethora of studies has under-
scored the importance of establishing and enhancing infrastructure to ameliorate the
living conditions of villagers, particularly those affected by desertification (Figure 4).
[8-10]
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Fig. 4. Detailed Improvement Scores by lindicator.

4 Conclusion

Numerous determinants are crucial to the efficacy of desertification control efforts, par-
ticularly socio-economic factors and the involvement of stakeholders. Absent proper
attention to socio-economic indicators, management initiatives within a given region
are unlikely to achieve their intended outcomes, potentially exacerbating adverse ef-
fects. Thus, the identification of these indicators is paramount for the judicious alloca-
tion of financial and material resources. This study endeavors to discern the myriad
drivers of desertification in order to develop management strategies that can effica-
ciously mitigate its progression. Evaluating the effectiveness of desertification control
endeavors, such as the Carbon Sequestration Project, facilitates the identification of
solutions that enhance local livelihoods and refine extant strategies. Through rigorous
analysis and evaluation of pivotal indicators in desertification control projects, this re-
search has extrapolated its findings to anticipate the potential outcomes of management
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programs in other regions where analogous initiatives may be pursued. Our investiga-
tion reveals that the desertification control measures implemented in the studied area
have not succeeded in curtailing the migration to urban centers, a trend that persists
unabated. Moreover, investment and funding have been insufficient to meet the de-
mands delineated in regional plans. Nonetheless, the project has positively influenced
factors such as stakeholder participation, educational attainment, employment opportu-
nities, and income levels, thereby engendering beneficial transformations within the
community.
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