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Abstract

Despite possessing unique geopolitical, economic, and environmental capacities, the
Makran coastal region continues to face structural challenges in its path toward innovative
development. The present study aims to explain the challenges of creating an innovative
ecosystem and propose strategies for its development in the Makran region by the horizon
of 2045, employing a mixed-methods research approach (qualitative thematic analysis and
guantitative questionnaire analysis). In the qualitative section, data were analyzed through
18 semi-structured interviews with local experts, leading to the identification of 5 main
themes and 13 sub-themes. In the quantitative section, 54 questionnaires were distributed
among innovation stakeholders in the region, and statistical analysis was performed using
SPSS. The results indicate that Makran's innovation ecosystem is grappling with multi-level
challenges, including weak technological infrastructure, institutional incoherence, brain
drain, scarcity of indigenous financial support, and a weak innovation culture. Furthermore,
exploratory factor analysis revealed that these challenges can be categorized into three
clusters: infrastructural, institutional, and socio-cultural, accounting for 74.2% of the total
variance. Nevertheless, the region's indigenous capacities in areas such as blue economy,
smart logistics, renewable energies, and digital tourism have provided significant
opportunities for the development of innovative clusters. Accordingly, strategies such as
establishing a regional innovation coordinating council, founding a sea-oriented science and
technology park, developing innovation clusters, and decentralizing innovation policies
have been extracted as key pillars of the proposed indigenous model. This research offers a
place-based analysis of innovation challenges and capacities in Makran, providing a
strategic model for planners, policymakers, and investors, and can serve as a basis for
innovative spatial policymaking in other peripheral regions of the country.
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Extended abstract
Introduction

In the contemporary global economic landscape, the paradigm of development has fundamentally
shifted from a traditional resource-based growth model toward a dynamic innovation-driven
evolution where knowledge serves as the primary engine for sustainable regional competitiveness.
An innovation ecosystem is defined as a complex and synergistic network of physical
infrastructures, human capital, institutional frameworks, and socio-cultural dynamics that interact
within a specific spatial context to foster creativity, diffusion of knowledge, and eventual
commercialization. For peripheral regions with high strategic value, such as the Makran coastal
area in southeastern Iran, the establishment of such an ecosystem is not merely an economic choice
but a geopolitical necessity for ensuring regional resilience and spatial equity. The Makran region,
stretching along the Sea of Oman, is recognized in Iran's national spatial planning documents as a
strategic "Gateway to the World," possessing immense indigenous potential in areas such as the
blue economy, maritime logistics, and renewable energy.

However, there exists a profound and concerning "structural gap" between these inherent capacities
and the current level of technological and innovative development in the region. International
benchmarks, including the Global Innovation Index, suggest that while Iran has made certain strides
in human capital and research, it continues to face systemic bottlenecks in institutional quality,
infrastructure, and business complexity. In the specific case of Makran, this issue is further
exacerbated by a phenomenon that can be described as "spatial blindness™ in national policymaking,
where top-down, centralized strategies often ignore the unique socio-economic fabric, tribal-local
structures, and natural limitations of the coastal region. This research seeks to bridge this gap by
meticulously identifying the multi-level barriers to innovation in Makran and proposing a place-
based strategic model to catalyze a functional and resilient innovation ecosystem that can transform
local resources into sustainable growth.

Method

This study utilizes a rigorous Mixed-Methods Research (MMR) design, strategically integrating
qualitative depth with quantitative breadth to ensure a holistic and multidimensional understanding
of the regional innovation phenomenon. In the qualitative phase, to capture the nuanced depth of
the challenges, eighteen semi-structured interviews were conducted with a purposive sample of key
stakeholders, including regional planners, maritime industry leaders, academics specializing in
spatial development, and technology entrepreneurs who possess direct experience with the region's
socio-economic landscape. The qualitative data were processed using thematic analysis via
MAXQDA software, a process that involved open, axial, and selective coding to extract the primary
themes representing innovation barriers and strategic opportunities. Building upon the themes
identified in the qualitative phase, the quantitative portion of the study involved the development
of a structured questionnaire which was distributed among fifty-four innovation practitioners and
stakeholders within the Makran region, including managers of executive bodies and startup
activists. The validity of the instrument was confirmed by a panel of experts, and its reliability was
demonstrated by a high Cronbach’s alpha coefficient. The quantitative data were subsequently
processed using SPSS software, where Exploratory Factor Analysis (EFA) with Varimax rotation
was employed to cluster the identified challenges and determine the statistical weight of each factor
in explaining the variance of the innovation ecosystem's current underdevelopment. Furthermore,
an "Opportunity Mapping" technique was utilized to align the region’s indigenous capacities with
global technological trends, ensuring that the proposed strategies are both scientifically sound and
practically applicable to the Makran context.
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Results and Discussion

The findings of this research provide a multifaceted and critical view of the Makran innovation
landscape, highlighting a paradoxical state of “institutional thinness" despite the region's high
geospatial and economic potential. The thematic analysis identified five core dimensions of
challenges, with infrastructural-spatial barriers emerging as the most significant bottleneck,
accounting for over a quarter of the total identified issues. This is primarily manifested in the lack
of active Science and Technology Parks and poor digital connectivity in remote ports, which
effectively hinders the physical and digital manifestation of innovative activities. These results are
further reinforced by the factor analysis, which categorized the region's challenges into three major
clusters—infrastructural, institutional, and socio-cultural—explaining nearly three-quarters of the
total variance.

The institutional cluster highlights a fragmented governance structure where overlapping mandates
between national and local authorities lead to policy incoherence and a lack of a unified regional
leadership. Financially, the centralization of venture capital in the capital city creates a significant
barrier for local entrepreneurs, while the socio-human dimension reveals a critical "brain drain" as
local talent migrates toward more supportive environments. In the discussion of these findings, it
becomes evident that Makran’s path to innovation must be characterized by "Smart Specialization"
rather than a blind imitation of global models. The study successfully maps specific indigenous
capacities to future innovation clusters, such as smart logistics in Chabahar, sustainable fisheries in
Zarabad, and green energy technologies in Nikshahr. This discussion underscores that the current
failure to establish a vibrant ecosystem is not due to a lack of raw resources, but rather a lack of
systemic synergy and spatial alignment between national objectives and local realities.

Conclusion

The research concludes that the successful creation of an innovation ecosystem in the Makran
coastal region requires a fundamental shift from top-down, construction-centric development
toward a knowledge-centric, participatory, and place-based approach. It is finalized that the current
"structural-infrastructural™ and “institutional-governance™ challenges act as the primary deterrents
to the region's innovative evolution. To move beyond this state of underdevelopment, the study
emphasizes that the region must adopt a multi-level governance model that synchronizes national
strategic goals with local socio-economic needs. The most critical strategic recommendation
involves the immediate establishment of a “Makran Regional Innovation Steering Council” to
eliminate policy fragmentation and provide a unified vision for all stakeholders. Furthermore, the
founding of a specialized, sea-oriented Science and Technology Park in the region is proposed as a
vital physical hub for fostering the blue economy and maritime innovation.

The research also highlights the necessity of designing indigenous incentive packages to attract
and retain specialized talent while simultaneously investing in digital equality to ensure that
innovation is inclusive across all coastal settlements. Ultimately, the proposed model advocates for
a "Triple Helix" interaction strengthened by local community participation, suggesting that if these
place-based and participatory strategies are implemented, Makran can transform into a strategic
innovation hub that serves as a developmental laboratory for other peripheral and frontier regions
throughout the country.
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