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Abstract

Background: Given the vital role of the forests of the north of the country, the conservation and sustainable use of these
natural resources is one of the main priorities of environmental policymaking in Iran. However, field surveys and policy
documents show that the effective implementation of forest-related policies faces serious challenges at various levels of
implementation. This study aims to present theoretical requirements for implementing environmental policies in the field
of protection and exploitation of northern forests based on structural-interpretive modeling. Method: The main research
strategy was to simultaneously use the qualitative method of content analysis and the quantitative method of structural-
interpretive modeling in a sequential mixed form. In the content analysis section of the research, nine experts were selected
as samples. In the context of content analysis and structural-interpretive modeling, a purposive and theoretical sampling
approach was used. The interview tool was used for content analysis and the questionnaire tool was used to implement
the structural-interpretive modeling approach. In the quantitative section, 16 questionnaires were provided to experts from
the General Directorate of Natural Resources and Watershed Management of Mazandaran, Gilan, and Golestan provinces.
Findings: In the qualitative part of this study, 520 open codes (initial concepts), 407 basic themes, 61 organizing themes,
and 13 overarching themes were identified, including the challenges of principle, study and research, resource
management, pragmatism, structural norming, dynamism, ideal-centeredness, systematicity, ecosystem-centered
development, problem solving, Instrument design, street-level bureaucrats, and citizen participation. The final model
resulting from the structural interpretation modeling approach is composed of 5 levels, with study and research being the
most influential level at the fifth level. MICMAC analysis shows that study and research, resource management, ideal-
centeredness, and toolbox design are independent variables; these variables have low dependence and high directionality,
in other words, high influence and low influence are the characteristics of these variables. Conclusion: A participatory
approach to forest governance motivates local people and other stakeholders to cooperate with the government in
implementing forest control laws.
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Introduction

The environmental performance of Iran has fluctuated over the past decades, highlighting the critical need
for robust environmental management systems. The northern forests, classified as Hyrcanian forests, hold
immense ecological significance due to their biodiversity, scale, and vital role in soil and water
conservation. Over the past century, these renewable resources have confronted severe challenges,
including rapid deforestation, agricultural expansion, ambiguous ownership, outdated legislation, and
weak policy enforcement.

Despite the integration of the forestry sector into successive national development plans, the continuous
degradation of these forests indicates structural and executive shortcomings. The absence of a
comprehensive macro-plan, combined with poor cross-sectoral coordination and the influence of powerful
economic interests, has severely hindered the achievement of sustainable forest management.

Therefore, this research aims to identify, categorize, and stratify the requirements for the effective
implementation of environmental policies in the protection and exploitation of northern forests. By
utilizing an Interpretive Structural Modeling (ISM) approach, this study proposes a hierarchical
framework to assist policymakers and executives in addressing systemic bottlenecks.

Methodology
This study employed an exploratory, sequential mixed-methods approach to comprehensively analyze the
policy implementation landscape.

- Qualitative Phase In the initial phase, thematic analysis was conducted to identify the core components
of policy implementation. The study utilized purposeful and theoretical sampling to conduct semi-
structured interviews with 12 experts. These included university professors, senior managers of the
Department of Environment, and executives from the Forests, Range and Watershed Management
Organization. Theoretical saturation was achieved after the ninth interview. The data coding process was
validated using the test-retest reliability method, achieving an 88% agreement rate.

- Quantitative Phase In the subsequent quantitative phase, the Interpretive Structural Modeling (ISM)
technique was applied to structure and stratify the identified themes. A specialized matrix questionnaire
was distributed among 16 field experts, including general directors, forest rangers, and environment
guards from the Mazandaran, Gilan, and Golestan provinces. The pairwise comparisons yielded the
Structural Self-Interaction Matrix (SSIM), which was subsequently transformed into the reachability
matrix to determine the hierarchical levels of the policy implementation variables. Cross-Impact Matrix
Multiplication Applied to Classification (MICMAC) was also performed to calculate the driving power
and dependence of each variable.

Results and Discussion

- Thematic Analysis Results The qualitative analysis yielded 520 open codes, 407 basic themes, 61
organizing themes, and 13 overarching themes. The overarching themes identified as key requirements
for policy implementation are: Principledness (C1), Study and Research (C2), Resource Management
(C3), Pragmatism (C4), Structural Norming (C5), Dynamism (C6), Ideal-centeredness (C7), Systematicity
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(C8), Ecosystem-centered development (C9), Problem-solving (C10), Instrument design (C11), Street-
level bureaucrats (C12), and Citizen participation (C13).

- ISM and MICMAC Analysis
The ISM methodology organized the 13 overarching themes into a hierarchical five-level model:

Resource Street-level
Management Norm-setting Bureaucrats

98l sic

e Level 5 (Fundamental Driver): Study and Research (C2) resides at the base of the model. It represents
the most influential factor, indicating that generating robust scientific evidence is the primary
prerequisite for successful policy implementation.

o Level 4: Ideal-centeredness (C7) is directly driven by the research base, translating scientific findings
into strategic visions.

e Level 3: Instrument Design (C11) acts as the operational mechanism linking strategic ideals to
practical execution.

e Level 2: Resource Management (C3), Structural Norming (C5), and Street-level Bureaucrats (C12).
This level highlights the critical infrastructure and human resources required at the operational
forefront.

e Level 1 (Dependent Variables): The remaining elements (C1, C4, C6, C8, C9, C10, C13) are highly
dependent on the stability and efficacy of the underlying levels.

Furthermore, the MICMAC analysis categorized the variables based on their driving power and
dependence. Study and Research, Resource Management, Ideal-centeredness, and Instrument Design
emerged as Independent Variables (high driving power, low dependence). These factors act as the core
engines of the system; any improvements in these areas will cascade through the entire policy
implementation framework. The remaining variables were classified as Linkage Variables (high driving
power, high dependence), meaning they are highly sensitive and directly transmit system changes.
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Conclusion

The findings demonstrate that the successful implementation of environmental policies in Iran's northern
forests requires a paradigm shift towards evidence-based policymaking. The foundational role of “Study
and Research' in the proposed ISM model confirms that policy formulation and execution must be
grounded in continuous, rigorous data collection and analysis. Moreover, unlike traditional top-down
frameworks, this model highlights the indispensable roles of Street-level Bureaucrats' (e.g., forest rangers
and local guards) and Citizen Participation'. Addressing the knowledge gaps and resource constraints of
these frontline workers is crucial. Transitioning towards a participatory forest governance model will
incentivize local communities and stakeholders to collaborate with governmental bodies, ultimately
fostering a more resilient and sustainable management framework for the Hyrcanian ecosystems.
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2. MICMAC
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