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ABSTRACT

This study aimed to identify and validate the spatial planning dimensions and components influencing
the development of the technical and vocational education and training system in the Chabahar Free
Zone. This developmental-applied study employed an exploratory sequential mixed-methods design.
In the qualitative phase, a systematic review was conducted, followed by semi-structured interviews
with 30 experts in spatial planning, technical and vocational education, regional development, and
related fields. The qualitative findings were used to develop a 42-item researcher-made questionnaire.
In the quantitative phase, 384 stakeholders of the TVET system in the Chabahar Free Zone were
selected through multistage stratified-cluster sampling. Data were analyzed using exploratory factor
analysis, confirmatory factor analysis, and partial least squares structural equation modeling. The
qualitative analysis identified 28 components categorized into seven dimensions: environmental,
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infrastructural, organizational, educational, human, professional, and sociocultural. Exploratory factor
analysis showed adequate sampling adequacy (KMO=0.86), a significant Bartlett’s test, and explained
68.5% of the total variance. Confirmatory factor analysis supported the seven-dimensional structure,
with factor loadings ranging from 0.756 to 0.856 and satisfactory model-fit indices. PLS-SEM
indicated that all seven dimensions had positive and significant effects on TVET development. The
organizational dimension had the strongest direct effect ($=0.441, p<0.001), followed by the
professional ($=0.387), environmental ($=0.362), educational ($=0.315), human ($=0.293),
infrastructural ($=0.278), and sociocultural ($=0.254) dimensions. The development of TVET in the
Chabahar Free Zone requires an integrated spatial-planning approach in which organizational
governance, labor-market linkages, environmental and infrastructural capacities, educational
adaptability, human capital, and sociocultural conditions are addressed simultaneously.
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EXTENDED ABSTRACT
INTRODUCTION

Spatial planning has become an essential framework for coordinating population
distribution, economic activities, infrastructure, public services, environmental resources,
and institutional capacities across geographical space. Rather than treating space merely as
a physical container for development, contemporary spatial planning considers territorial
characteristics as active determinants of accessibility, economic opportunity, social equity,
and sustainable development. From this perspective, effective development requires
alignment between sectoral policies and the differentiated environmental, socioeconomic,
institutional, and cultural capacities of regions. Studies of spatial structure have
demonstrated that accessibility, spatial integration, functional connectivity, and the
distribution of services can substantially affect socioeconomic performance and
development opportunities (1, 2). Contemporary spatial planning therefore increasingly
emphasizes integrated, adaptive, and place-sensitive approaches capable of responding to
long-term structural transformations (3, 4).

Spatial planning is also closely associated with territorial governance and spatial
justice. The effectiveness of territorial policies depends not only on the identification of
appropriate locations for activities, but also on institutional coordination, governance
capacity, policy coherence, and the ability to transform strategic objectives into operational
actions (5). In Iran, challenges such as institutional fragmentation, centralized decision-
making, unequal spatial distribution of resources, and weaknesses in policy
implementation have limited the effectiveness of spatial planning and contributed to
persistent territorial inequalities (6, 7). Evidence from regional and human development
studies similarly indicates substantial geographical disparities in social, economic, and
human development indicators, suggesting that sectoral development policies need to be
adapted to territorial differences rather than uniformly implemented across regions (8, 9).
Institutional capacity and accessibility to services have also been identified as important
determinants of quality of life and regional development (10, 11).

Within this context, technical and vocational education and training (TVET)
represents a particularly important interface between human capital development and
territorial economic requirements. TVET is directly associated with employability,
occupational preparation, productivity, and the supply of skills required by industries and
service sectors. Previous research has emphasized the need to align educational planning
with labor-market demand and to strengthen employability skills within spatially



differentiated educational systems (12). Consequently, spatial planning of TVET should
extend beyond the numerical expansion of training centers and incorporate the
geographical location of facilities, demographic distribution, regional economic
specialization, technological infrastructure, local industries, environmental capacities, and
institutional arrangements. Research on educational facility location has likewise
demonstrated the importance of accessibility, population distribution, transportation
networks, and appropriate spatial allocation of educational services (13). At the national
level, the development of a spatial planning framework for higher education has also
reflected growing recognition of the need to coordinate education with regional capacities
and development priorities (14).

The need for a territorially differentiated TVET system is particularly important in
strategically transforming regions. Educational policymaking becomes more effective
when training content, institutional arrangements, and delivery systems respond to local
environmental, social, and economic characteristics (15). Strategic spatial planning also
requires a clear connection between broad policy objectives and operational
implementation at regional and local levels (16). Furthermore, equitable spatial
development requires attention not only to the existence of educational services but also to
their accessibility, geographical distribution, quality, and responsiveness to different
population groups (17). Cultural and social differences among regions may also affect
participation in and utilization of educational opportunities (18).

Technological transformation has added another dimension to this relationship.
Digital infrastructure can reduce geographical barriers to vocational learning and facilitate
blended and technology-supported training, although institutional barriers and fragmented
governance may limit digitalization within spatial planning systems (19). More broadly,
contemporary regionalism demonstrates that spatial development outcomes are shaped by
interactions among state intervention, socioeconomic processes, institutions, and
geographically differentiated development trajectories (20). Place-based approaches
similarly emphasize that regional identity, comparative advantage, and locally distinctive
economic opportunities should be incorporated into strategic planning (21, 22). Evidence
from tourism and rural development further supports integrating region-specific economic
functions, technological capacities, and local assets into broader territorial strategies (23,
24).

These considerations are particularly relevant to the Chabahar Free Zone. Chabahar
possesses a distinctive geostrategic position because of its oceanic access, port functions,
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connectivity with major transport corridors, and emerging logistics, industrial, maritime,
tourism, and service activities. Spatial planning research concerning the Makran coastal
region has highlighted the need to coordinate settlement, infrastructure, economic
development, and regional functions with territorial capacities (25). Research on industrial
spatial structures has similarly shown that the spatial organization of production and
supporting functions can influence broader regional development patterns (26). In such a
setting, failure to align the skill-development system with emerging economic activities
may generate mismatches between skill supply and labor demand, reliance on externally
sourced skilled labor, and limited participation of local communities in development
benefits.

Recent spatial planning literature also emphasizes the role of stakeholder
participation in identifying priorities and improving the implementability of territorial
strategies (28). Spatial planning for public goods and services requires the consideration of
accessibility, need, distributional equity, and institutional capacity (27). Moreover,
implementation of national spatial planning objectives depends on coordination between
strategic policies, executive institutions, monitoring mechanisms, and changing regional
conditions (29). Accordingly, identifying a validated set of spatial planning dimensions for
TVET in Chabahar can provide an evidence-based framework for aligning skills
development with territorial development. Therefore, the present study aimed to identify
and validate the dimensions and components of spatial planning involved in the
development of the technical and vocational education and training system in the Chabahar
Free Zone.

METHODS AND MATERIALS

This developmental-applied study employed an exploratory sequential mixed-
methods design. The research process was restricted to four interconnected methodological
components: systematic review, semi-structured interviews, exploratory and confirmatory
factor analyses, and partial least squares structural equation modeling. In the qualitative
phase, a systematic review of relevant national and international literature was conducted
to identify preliminary concepts associated with spatial planning, regional development,
TVET, labor-market alignment, infrastructure, governance, human capital, and
sociocultural conditions. Findings from the systematic review informed the development
of the semi-structured interview protocol.

Thirty experts participated in the qualitative phase. They were selected purposively
with maximum variation and supplementary snowball sampling. Participants included



university scholars, executive managers, consultants, and specialists with expertise in
spatial planning, TVET, regional development, governance, environmental planning,
technology, economics, and related fields. Eligibility criteria included at least a master’s
degree, a minimum of 10 years of relevant professional or research experience, and
sufficient familiarity with Chabahar or the substantive domains of the study. Interviews
lasted approximately 45-90 minutes. Conceptual saturation was reached after the twenty-
fourth interview, while interviewing continued to 30 participants to enhance coverage of
disciplinary and executive perspectives. The systematic-review findings and interview data
were integrated through coding, comparison, conceptual consolidation, and elimination of
redundant concepts.

The quantitative population consisted of stakeholders of the TVET system in the
Chabahar Free Zone, including current trainees, graduates, instructors, employers, and
representatives of local institutions. A sample of 384 participants was selected using
multistage stratified-cluster sampling. A researcher-developed 42-item questionnaire was
constructed from the qualitative findings, with 28 items measuring spatial planning
components and 14 items assessing development of the TVET system. Responses were
recorded on a five-point Likert scale. A preliminary administration to 50 respondents was
used to refine item clarity and wording.

Exploratory factor analysis was conducted to investigate the latent structure of the
identified components. Sampling adequacy was assessed through the Kaiser—Meyer—Olkin
statistic and Bartlett’s test of sphericity. Confirmatory factor analysis was then used to
validate the theoretically derived seven-dimensional measurement structure. Factor
loadings, Cronbach’s alpha, composite reliability, average variance extracted, and model-
fit indices were examined. Finally, PLS-SEM was performed using SmartPLS to assess the
structural effects of the identified spatial planning dimensions on TVET development.
Statistical significance of the path coefficients was evaluated using bootstrapping with
5,000 resamples.

FINDINGS

The 30 experts demonstrated substantial disciplinary and professional diversity.
Ninety percent held doctoral degrees, and their mean professional experience was 15.9
years. Half occupied academic or research positions, 33.3% held executive or managerial
positions, and 16.7% worked primarily in consulting or policy roles. More than half had
direct professional experience in Chabahar. The quantitative sample consisted of 384
stakeholders with a mean age of 28.7 years (SD = 6.3); 64.1% were male. Most respondents
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were either economically active or directly connected with vocational education, and
63.3% held diploma or associate-degree qualifications.

Integration of the systematic review and expert interviews resulted in the
identification of 28 components classified into seven dimensions: environmental,
infrastructural, organizational, educational, human, professional, and sociocultural. The
environmental dimension included availability of appropriate educational land, climatic
suitability, biodiversity and indigenous characteristics, and broader regional capacities.
The infrastructural dimension comprised adequate physical space, equipment, information
and communication technologies, and proximity to industrial, service, and production
sectors. The organizational dimension included institutional mission alignment, effective
management, administrative facilitation, and interorganizational coordination. The
educational dimension consisted of constructive educational programming, continuous
revision of curricula and teaching personnel, decentralization of educational decision-
making, and alignment with current technologies. Human components included competent
personnel, occupational motivation, creativity and entrepreneurship, and decision-making
and self-management skills. The professional dimension included effective regulations,
counseling services, industry—trainee linkages, and alignment of education with
occupational needs. The sociocultural dimension incorporated joint educational programs,
enhancement of regional social and cultural values, monitoring international TVET
developments, and adaptation of global developments to local conditions.

Exploratory factor analysis showed satisfactory data adequacy, with KMO = 0.86
and a significant Bartlett’s test (y*>=465.12, p <0.001). Six higher-order empirical clusters
explained 68.5% of the total variance. These were economic-developmental (14.2%),
governance-policy (12.8%), infrastructure-technology (11.5%), geographic-spatial
(10.9%), demographic-social (9.7%), and environmental-ecological (9.4%). The six-factor
exploratory solution indicated empirical overlap among some theoretically distinct
educational and professional components.

Confirmatory factor analysis subsequently supported the theoretically specified
seven-dimensional structure. Standardized factor loadings ranged from 0.756 to 0.856.
Cronbach’s alpha ranged from 0.832 to 0.901, while composite reliability ranged from
0.834 to 0.903. AVE values ranged from 0.581 to 0.708, supporting convergent validity.
The organizational dimension showed the highest AVE (0.708), whereas the sociocultural
dimension had the lowest, although still acceptable, AVE (0.581). Model-fit indices were
satisfactory: y¥df=2.187, RMSEA =0.048, CFI=0.951, TLI=0.937, and SRMR =0.042.



PLS-SEM indicated that all seven dimensions had positive and statistically
significant direct effects on TVET development. The organizational dimension
demonstrated the strongest direct effect (B = 0.441, SE = 0.031, t = 14.226, p < 0.001),
followed by the professional dimension (f = 0.387, p < 0.001), environmental dimension
(B=0.362,p <0.001), educational dimension (f =0.315, p <0.001), human dimension (3
= 0.293, p < 0.001), infrastructural dimension (f = 0.278, p < 0.001), and sociocultural
dimension (B =0.254, p <0.001). The organizational dimension also significantly predicted
the infrastructural dimension (B = 0.289, p < 0.001) and the professional dimension (f =
0.312, p <0.001). The PLS model showed acceptable overall fit, with SRMR = 0.056 and
NFI = 0.903.

DISCUSSION AND CONCLUSION

The findings demonstrate that spatial planning for TVET in the Chabahar Free Zone
is fundamentally multidimensional. Development of vocational education cannot be
reduced to expanding facilities or increasing training capacity; rather, it depends on the
simultaneous alignment of environmental conditions, physical and digital infrastructure,
governance arrangements, educational flexibility, human capabilities, labor-market
linkages, and sociocultural conditions. The validated seven-dimensional structure therefore
provides a comprehensive framework for understanding TVET as part of the territorial
development system rather than as an isolated educational subsystem.

The particularly strong effect of the organizational dimension is one of the most
important findings. It indicates that institutional mission alignment, effective management,
administrative facilitation, and interagency coordination constitute the central enabling
conditions through which other territorial capacities can be transformed into educational
development. Its additional effects on infrastructural and professional dimensions further
demonstrate that governance contributes not only directly to TVET development but also
indirectly by facilitating investment, coordination, industry partnerships, and
implementation mechanisms.

The strong professional effect highlights the importance of linking vocational
education to actual occupational demand. Industry-based training, effective career
counseling, supportive regulatory mechanisms, and continuous alignment between
curricula and employment opportunities are especially important in an economically
transforming region such as Chabahar. Similarly, the significant environmental effect
confirms that spatial and ecological conditions should inform decisions regarding the
location, scale, and specialization of vocational training.
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Educational and human dimensions also emerged as substantial contributors.
Curricular adaptability, decentralized decision-making, technological responsiveness,
instructor competence, entrepreneurship, occupational motivation, and self-management
skills together determine whether training systems can respond effectively to regional
transformation. Although the sociocultural dimension had the smallest direct effect, its
statistical significance indicates that social acceptance, regional identity, stakeholder
interaction, and localization of global innovations remain integral to the sustainability of
vocational development.

Overall, the study concludes that development of the TVET system in the Chabahar
Free Zone requires an integrated territorial approach in which governance provides the
coordinating core, professional linkages connect education to the economy, environmental
and infrastructural capacities define feasible development conditions, and educational,
human, and sociocultural dimensions sustain adaptability and local legitimacy. The
resulting seven-dimensional, 28-component framework provides an empirically validated
basis for spatially informed planning of technical and vocational education in Chabahar
and may offer a transferable analytical foundation for comparable free and special
economic zones.
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