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Abstract

This study aimed to structurally analyze and prioritize swimming
development strategies in Iran based on a territorial planning approach. An
exploratory mixed-methods design was employed in two stages. In the
qualitative stage, 20 key factors influencing swimming.development were
identified through the Delphi method with the participation of 20 experts. In
the guantitative stage, data were collected.from 384 respondents, including
swimming-board chairpersons, coaches, and swimming-pool managers.
Interpretive Structural Modeling (ISM), MICMAC analysis, Internal Factor
Evaluation (IFE), External Factor Evaluation (EFE), SWOT/TOWS analysis,
and the Friedman ranking test were employed. The structural analysis revealed
that the swimming development system s/ structurally unstable and
characterized by intensive interrelationships among its components. The IFE
and EFE scores were 2.395 and 2.353, respectively, indicating a defensive—
remedial (WT) strategic position in which internal weaknesses and external
threats outweigh strengths and opportunities. The highest strategic priorities
were establishing a-balanced and equitable swimming infrastructure network,
developing a performance monitoring and evaluation system, improving elite
sport and local talent development, and strengthening specialized human
resources. “The findings emphasize the need to shift from fragmented
development practices toward an integrated, territorially balanced, and
evidence-based approach to swimming development in Iran.

Introduction

Swimming development is a multidimensional process that extends
beyond the expansion of aquatic facilities and competitive activities. It
encompasses infrastructure, human and financial resources,
governance, public participation, talent development, safety standards,
environmental conditions, technological capacity, and equitable access
to sport opportunities. In Iran, substantial spatial disparities in
population distribution, climatic conditions, economic capacity,
infrastructure provision, and access to aquatic facilities have
contributed to an wuneven pattern of swimming development.
Accordingly, the application of territorial planning principles is
essential for aligning the allocation and development of swimming
resources with the demographic, geographic, climatic, economic, and
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social characteristics of different regions. Despite the strategic
importance of swimming as both a lifelong physical activity and a
competitive sport, its development in Iran has frequently been
characterized by fragmented decision-making and an emphasis on
individual components rather than their systemic interrelationships.
Such an approach may limit the effectiveness of investment and policy
interventions because changes in one component can generate direct
and indirect effects across the broader development system. Therefore,
identifying the structural relationships among the determinants of
swimming development and subsequently aligning strategic priorities
with these relationships can provide a more coherent basis for policy
formulation and resource allocation. The present study was conducted
to address this need by integrating‘structural analysis. with strategic
assessment and prioritization within a territorial planning framework.
The study sought to move beyond the. identification of isolated
strengths, weaknesses, opportunities;.and threats by examining the
underlying structure of the swimming development system and
determining which interventions.should receive priority.

The main research question was: What are the structural determinants
of swimming development in Iran,” how are these determinants
interrelated within the system, and which development strategies and
executive actions'should be prioritized based on territorial planning?

Methods and Material

The study employed an exploratory mixed-methods design comprising
qualitative and quantitative stages. In the qualitative stage, the key
factors. influencing swimming development were identified and
finalized using an open-ended Delphi questionnaire. Twenty experts
with v.relevant’ academic and professional expertise in sport
management, swimming administration, territorial planning, and
related fields participated in this stage. The identified factors were
subsequently operationalized for quantitative structural and strategic
analysis. In the quantitative stage, the statistical population included
managers and experts involved in swimming administration and aquatic
sport development, including provincial swimming-board officials,
coaches, and swimming-pool managers. Given the unknown size of the
statistical population, the sample size was determined using Cochran’s
formula for an unlimited population, resulting in 384 respondents.
Proportionate stratified random sampling was used according to the
geographical distribution of the provinces. Twenty key factors were
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examined through a 20x20 direct-influence matrix. Respondents
assessed the degree of direct influence of each factor on the other
factors using a four-point scale ranging from 0 to 3. Pairwise
comparison questionnaires and internal and external factor evaluation
matrices were also employed for strategic analysis, while a strategy-
prioritization questionnaire was used to rank proposed strategies and
executive actions. ISM and MICMAC techniques were used to analyze
the structural relationships among the factors and classify them
according to their driving power and dependence. The strategic position
of Iranian swimming development was subsequently assessed using
IFE and EFE matrices. SWOT analysis and the. TOWS matrix were
used to formulate strategic alternatives, and the Friedman ranking test
was applied to prioritize the resulting strategies and executive actions.

Results and Discussion
The analysis identified 20 key factors influencing swimming

development in Iran. The MICMAC results indicated a structurally
unstable system, reflecting a high intensity of mutual and two-way
relationships among the variables. The direct-influence matrix
contained 347 relationships with non-zero effects. The density of
effective relationships was 91.32% among non-diagonal relationships
and 86.75% across the entire matrix, and the system reached stability
after two iterations. The MICMAC analysis classified the 20 factors
influencing swimming development in Iran into five structural
categories according to their driving power and dependence. These
categories included effectors, critical two-way factors, target factors,
dependent/result factors, and independent factors. The classification
reflects the structural position of each factor within the swimming
development system and indicates its potential role in influencing or
responding to changes in other factors. The results of this classification
are presented in Table 1.
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Table 1 MICMAC Classification of Factors Influencing Swimming
Development in Iran

Structural Category Factors

Effectors C7,C9, C10

Critical two-way factors C1,C2

Target factors C3,C5,C8, Cl11

Dependent/result factors %, C6, C13, Cl4, €16,
C17

Independent factors C12, C15, C18, C19, C20

Secondary leverage factors (a subgroup C12, Cl9

of independent factors)

Among the identified factors, safety and standards (C9) had the
highest driving power (36), followed by public swimming development
(C7) with 35 and climate and environment (C10) with 32. These factors
therefore represent key leverage points for influencing the swimming
development system.

The strategic assessment showed that the IFE score was 2.395,
while the EFE score was 2.353. Because both scores were below the
midpoint criterion of 2.500, the system was characterized by a relative
predominance of internal weaknesses and external threats.
Consequently, Iranian swimming development was positioned in the
defensive-remedial (WT) quadrant. The

principal weaknesses included the spatial concentration of
swimming pools in metropolitan areas, dependence on government
funding, shortages of specialized coaches at the provincial level,
deterioration of swimming facilities, and weaknesses in pool safety and
standards. Major environmental threats included international sanctions
and restrictions, household economic pressures, energy and fuel costs,
and competition from more popular sports. The TOWS analysis
generated SO, WO, ST, and WT strategies. Given the WT position,
greater emphasis was placed on strategies designed to reduce structural
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weaknesses and mitigate vulnerability to external threats. Key strategic
directions included balanced infrastructure development based on
demographic and climatic capacities, human-resource empowerment
and talent development, strengthening safety standards, exploiting
sport-tourism potential, establishing a monitoring and evaluation
system, and renovating infrastructure to address water scarcity and
energy costs. The Friedman analysis further established the hierarchy
of strategic priorities. At the strategic level, the highest-ranked
priorities were establishing a balanced and equitable network of
swimming infrastructure (mean rank = 16.18), establishing a
performance monitoring and evaluation system (15.82), improving elite
swimming and local talent development (15.35), and developing
specialized and capable human resources (14.95). At the executive
level, the highest priorities were using modern technologies in
swimming management (18.29), constructing and equipping standard
swimming pools in provincial centers and counties (17.54),
development planning based on territorial planning (17.19), and
training and empowering coaches and lifeguards (17.01). The Friedman
test for the executive priorities was statistically significant (N=384,
v*=47.62, df=8, p<0.001). Taken together, the findings demonstrate that
the central challenge of swimming development in Iran is not merely a
quantitative shortage of facilities. Rather, it is the absence of an
integrated system for territorially balanced infrastructure provision,
resource allocation, human-capital development, governance, safety,
participation, and performance monitoring. The structural position of
infrastructure and territorial distribution as critical two-way factors
indicates that decisions concerning the location, scale, and
modernization of aquatic facilities should be integrated with population
distribution, regional demand, climatic capacity, accessibility, and
territorial development priorities. At the same time, the dependence of
financial resources and other outcome-oriented factors on upstream
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governance and policy variables suggests that isolated interventions are
unlikely to produce sustainable system-wide improvements.

Conclusion
The findings confirm that swimming development in Iran is an

interconnected and structurally unstable system in which infrastructure,
territorial distribution, safety, public participation, human resources,
governance, and environmental conditions.interact dynamically. The
predominance of internal weaknesses and external threats has placed
the system in a defensive—remedial strategic position. Accordingly,
maintaining  fragmented and predominantly . facility-oriented
development practices is unlikely to achieve balanced and sustainable
swimming development. The strategic priorities identified in this study
suggest that policymakers and sport administrators should first address
spatial inequalities in aquatic infrastructure and establish an effective
performance monitoring and evaluation system, while simultaneously
strengthening elite and grassroots talent development and specialized
human resources. At the operational.level, territorial planning should
guide infrastructure investment, modern technologies should be
incorporated into swimming. management, standard aquatic facilities
should be developed according to regional requirements, and coaches
and lifeguards should receive systematic training and professional
development. Owerall, "the findings support a transition from
fragmented and reactive decision-making toward an integrated,
territorially balanced, evidence-based, and sustainable swimming
development system. Such an approach can improve spatial equity,
optimize ‘resource allocation, expand participation opportunities,
strengthen elite development, enhance safety, and increase the long-
term sustainability of swimming in Iran. The resulting strategic
framework can therefore provide a practical basis for policymakers and
sport-management authorities in formulating and implementing a
national swimming development document grounded in territorial
planning.

Keywords: Structural analysis, territorial planning, swimming, development
strategies, strategic position
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