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Abstract: This article examines the dynamics of governance, stakeholder collaboration, and
resource allocation in developing smart regions within peripheral territories. Using the
Algarve (Portugal) as a case study—a region characterized by its peripheral status and
reliance on tourism—this research explores efforts to integrate technological innovations
and promote economic diversification. Data were collected from document research, stake-
holder surveys, and interviews, indicating challenges including fragmented governance
structures, resource constraints, and limited citizen engagement in innovation ecosystems.
Drawing on comparative insights from other peripheral and more advanced smart region
initiatives, this study highlights the critical role of public-private partnerships, active citizen
participation, and context-specific governance strategies in achieving sustainable growth.
While best practices provide valuable experiences, this study emphasizes the need for
tailored solutions suited to each regional socioeconomic context.
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1. Introduction
The term “smart region” has emerged as a strategic framework for fostering digital

transformation and sustainable development in both metropolitan and non-metropolitan
areas. Unlike smart cities, smart regions require an integrated, multi-level governance
approach to bridge rural–urban divides, promote innovation ecosystems, and enhance
economic resilience [1]. However, the successful implementation of smart region initiatives
requires specific infrastructural, civic, and technological conditions that non-metropolitan
areas often lack [2]. These deficiencies present unique challenges in adopting cohesive
governance frameworks and inclusive innovation ecosystems. In peripheral areas like
Portugal’s Algarve region, the absence of such structural elements is further exacerbated
by an entrenched dependence on tourism.

While reliance on tourism has raised the Algarve’s economic profile in recent decades,
generating the second-highest purchasing power in the country, it has also fostered struc-
tural vulnerabilities, including limited economic diversification and innovation capac-
ity [3,4]. Recent studies underscore that this tourism overspecialization inhibits the de-
velopment of other sectors and leaves the region vulnerable to external economic shocks,
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lacking the resources and historical dependencies required for adapting its governance
frameworks to diversified areas of activity [5].

Existing policies, such as the Algarve Smart Region (RIA) and Algarve Tech Hub, seek
to demonstrate the potential for innovation-driven growth through collaborative gover-
nance. These projects, aligned with the Algarve Smart Specialization Strategy (S3), aim
to foster economic diversification and reposition the local ecosystem as a lifestyle hotspot
and innovation hub [6,7]. Yet, empirical analyses of their effectiveness in governance and
stakeholder collaboration have been limited. Furthermore, the role of public-private part-
nerships, citizen engagement, and institutional trust in shaping smart region governance
remains understudied.

This article aims to help filling this gap by discussing the governance structures, stake-
holder dynamics, and resource allocation strategies shaping the Algarve’s transformation
into a smart region. The research mainly used secondary data from regional reports and
qualitative data from stakeholder interviews [8] to evaluate the region’s performance across
key governance dimensions. It provides insights for other peripheral regions facing similar
socioeconomic and governance challenges by identifying critical governance bottlenecks.

The article is structured as follows. After introducing key concepts surrounding the
smart region debate, the article presents the Algarve’s transition, highlighting lessons
learned from the experiences of other regions. The findings offer practical implications
for policymakers, highlighting strategies to improve governance efficiency, strengthen
stakeholder collaboration and promote sustainable growth. This study contributes for
a reflexive perspective on smart regions development and adaptive governance in non-
metropolitan contexts.

2. Smart Regions, Innovation Ecosystems, and Governance
2.1. Integrating Innovation Helixes for Collaborative Governance

Smart region governance involves collaborative mechanisms that apply innovative
technologies to enhance decision-making processes [1]. In this article, a smart region refers
to a region that utilizes technology and data-driven approaches to transform the territory,
enhancing quality of life, stimulating economic growth, and addressing societal challenges.
Central to this transformation is the engagement of citizens as both users of digital services
and contributors to policy co-creation [2]. The ultimate goal of such a governance approach
is to optimize human and natural resource management to improve the quality of life of
the population across a region [9,10]. Evolving from its roots in smart cities, the concept of
smart regions extends beyond urban centers to include peri-urban and rural areas [10]. This
shift highlights the understanding that regions, not just cities, serve as fundamental units
for addressing complex socioeconomic and environmental challenges through integrated
governance and technology-driven strategies [11].

The concept of an innovation ecosystem is particularly useful for understanding the
dynamics required for the emergence of a smart region. An innovation ecosystem is de-
fined as a network of interdependent actors, activities, and institutions that collaborate
and co-evolve to drive technological development and innovation [12]. Unlike traditional
value chains, innovation ecosystems emphasize shared value creation through modular
platforms integrating diverse assets, expertise, and complementary resources [3]. Three
dimensions—interaction, resources, and governance—are essential for shaping effective inno-
vation ecosystems [13]. Interaction refers to the diversity and interconnectedness of actors
such as businesses, universities, and civic organizations. A strong culture of collabora-
tion, mutual trust, and shared goals enhances self-organization and ecosystem resilience.
This means building a diverse and inclusive entrepreneurial landscape. Resources, both
tangible (like infrastructure and funding) and intangible (such as knowledge and institu-
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tional support), are the lifeblood of innovation. Key enablers include co-working spaces,
incubators, digital networks, and intermediaries like financial institutions and educational
entities, all contributing to ecosystem maturity through measurable outputs. Governance
provides the strategic backbone, moving beyond transactional relationships to foster long-
term, coordinated planning. It includes both formal structures—like policies and legal
frameworks—and informal dynamics such as stakeholder recognition and alignment.

The foundation of smart region governance lies in integrating multiple innovation
helices to generate consensus among different types of stakeholders, from governments to
citizens and other local bodies [14]. These synergies span from basic information sharing
to co-creation dynamics that utilize technology to gather opinions and attitudes from
regional actors [15]. This study focuses on the quadruple-helix model, combining academia,
government, businesses, and civil society to foster collaboration and inclusivity in regional
development [16]. By emphasizing co-creation and adaptability, such an approach may
help to enhance the regional capacity to address governance challenges [17].

The interconnectedness required between stakeholders in smart regions necessitates
ongoing coordination and adaptation to integrate emerging entities within the region [18].
For instance, initiatives in peripheral areas highlight the crucial role of universities and local
governments in driving this interconnectedness [19]. However, pressing challenges remain,
such as reconciling municipal priorities [20], efficiently managing infrastructure [21], and
balancing resource distribution across diverse jurisdictional frameworks [22].

A holistic approach is essential to overcome the failures inherent in the complex
system of smart regions. As Ruhlandt [1] emphasized, the challenging triad of economic,
societal, and environmental transformation necessitates merging digital and ecological
practices to create people-centric regions. This emphasis on serving people must also
address inclusivity across diverse social groups, ensuring fair and transparent access to
services [23]. However, inclusivity remains a significant hurdle in peripheral regions where
fragmented governance and the low digital literacy among marginalized communities
exacerbate the existing inequalities [12]. Ensuring inclusivity in peripheral areas requires
innovative and fair governance models in resource allocation and digital literacy [21].

By leveraging technologies like open data platforms and real-time analytics, digital
transformation can foster transparency and strengthen trust between policymakers and
civil society [24]. However, systemic vulnerabilities, such as inadequate cybersecurity
measures [25] and the legitimation of the digital divide [20], remain barriers to realizing the
full potential of digital transformations, particularly in the SMEs in peripheral regions [17].
Comprehensive policy frameworks prioritizing equitable digital access and robust data
protection measures are necessary [18].

2.2. Learning from Smart Region Governance Implementation

Smart region governance has been successfully implemented in various contexts,
ranging from highly digitized urban centers to peripheral and island regions with distinct
socioeconomic constraints. Several well-established cases provide valuable insights into
data-driven decision making, stakeholder engagement, and policy adaptation.

Prominent smart regions, such as Barcelona and Amsterdam, have emerged as global
benchmarks in smart governance [21]. These cities have excelled in leveraging open data
platforms, real-time analytics, and participatory governance to enhance decision-making
processes [23]. Their approaches emphasize long-term investments in digital infrastructure,
education, and citizen engagement, showcasing how smart governance can transform
urban spaces into resilient and sustainable hubs of innovation [21].

For instance, Barcelona has implemented a comprehensive smart city strategy that
integrates the Internet of Things, open data, and citizen co-creation to address urban
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challenges ranging from mobility and energy efficiency to social inclusion. Amsterdam has
pioneered a collaborative governance model that brings together government, businesses,
academia, and citizens to drive innovation and sustainable development across the city [26].

While Barcelona and Amsterdam have indeed emerged as global leaders in smart
governance, their success stories may not be directly transferable to peripheral regions [22].
These metropolitan areas possess distinct advantages, such as robust digital infrastructure,
higher levels of digital literacy, and greater financial resources, which may not be readily
available in less-developed regions. Furthermore, the one-size-fits-all approach to smart
governance can overlook the unique socioeconomic and geographical challenges faced by
peripheral areas, potentially exacerbating existing inequalities [27].

In contrast to large metropolitan areas, peripheral and island smart regions must
navigate distinctive governance, geographic, and economic challenges. In the Balearic
Islands, the Smart Specialization Strategy (S3) focuses on diversification and modernization,
aiming to reduce dependency on tourism and promote digital transformation in traditional
industries [24]. Key initiatives include investments in renewable energy, digital tourism
solutions, and SME capacity-building programs to align smart governance strategies with
the islands’ economic and environmental priorities [28].

The unique challenges facing the achievement of smart regions in the Balearic Islands
are multifaceted and require a tailored approach. These include addressing the fragmented
governance structures across the islands, which can lead to conflicts in municipal priorities
and the inefficient management of shared infrastructure and resources [29,30]. Additionally,
the Balearic Islands face the challenge of bridging the digital divide, as marginalized com-
munities often have low digital literacy, exacerbating existing socioeconomic inequalities.
Overcoming these challenges necessitates innovative and inclusive governance models that
prioritize equitable distribution of resources and investment in digital upskilling programs
tailored to the specific needs of the islands’ diverse populations [24].

Crete, a major participant in the Smart Islands Initiative, has emerged as a pioneering
example of smart governance in a peripheral region through the DAFNI Network. The
Greek island has developed a holistic approach that integrates sustainable resource man-
agement and digital public services. Recognizing the unique challenges faced by island
territories, Crete has emphasized the implementation of energy-efficient infrastructure,
comprehensive digital literacy programs, and technology-driven agricultural practices [31].
This tailored approach to smart region development underscores the importance of adapt-
ing smart governance strategies to the specific socioeconomic conditions of the local context.
Through its multifaceted initiatives, Crete is demonstrating how smart governance can
drive innovation and sustainable development in peripheral and island regions.

Alongside other peripheral regions and islands, such as the Balearic Islands and
Sardinha, Corsica has advocated for region-specific EU policies that account for the eco-
nomic and infrastructural disparities of island territories [32]. A core aspect of Corsica’s
smart governance strategy is leveraging digital co-creation platforms, enabling citizen
participation in policymaking while improving public service accessibility. By exploring
the experiences of these peripheral and island regions, it becomes evident that effective
smart governance in non-metropolitan areas requires a nuanced understanding of local
contexts, inclusive stakeholder engagement, and a flexible and context-sensitive approach
to policy implementation [29,33].

Beyond Europe, several international cases highlight how smart governance models
can be adapted to regional needs. Singapore’s Smart Nation initiative represents a state-led,
fully integrated smart governance framework that prioritizes data-driven decision-making,
digital inclusion, and AI-driven services [34]. While the city-state benefits from a centralized
governance model and advanced technological infrastructure, its strategy provides valuable
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lessons in digital transformation that can inform governance approaches in both urban
and non-metropolitan regions [35]. Brazil has taken significant steps toward implementing
smart governance principles in major urban centers, notably through the Rio Operations
Center (COR), which integrates multiple data sources for real-time urban management [36].
Although this initiative primarily focuses on urban resilience and emergency response,
it demonstrates how smart governance can address infrastructure and service delivery
challenges in resource-constrained environments. Colombia’s Medellín District, once
known for urban instability, has successfully reinvented itself as a regional innovation hub,
leveraging smart city strategies to drive economic recovery [37]. The Medellín Innovation
District fosters entrepreneurial ecosystems, digital capacity building, and participatory
urban planning, offering examples into how smart governance can drive inclusive economic
development in Latin America.

3. Methodology
This study aimed to analyze the ongoing intention of the Algarve to transition into a

smart region. By examining the interplay between innovation, technology, and regional
development, this research sought to address the unique challenges faced by peripheral
areas.

Central to this investigation were the vulnerabilities stemming from the Algarve’s
dependence on tourism, constrained resource allocation, and limited citizen engagement.
This research was guided by key questions: What governance dimensions are most critical
for the Algarve’s transition into a smart region? How do stakeholder dynamics influence the
region’s capacity for innovation and technological integration? What resource limitations
obstruct progress, and how can they be addressed? Finally, how does the Algarve’s
innovation ecosystem compare with those in similar peripheral regions?

The research design facilitated the identification of critical governance dimensions
that influence the Algarve’s transition into a smart region and the evaluation of the role of
key stakeholders, including policymakers, academic institutions, private enterprises, and
citizens, in shaping this transformation. This qualitative approach was selected to bridge
the gap between theoretical governance models and practical policy implementation.

By combining structured policy assessments with expert insights, the study ensured
that both institutional and experiential dimensions of governance were captured. This dual
focus ensured that both structural and processual aspects of governance were explored,
capturing the interplay between institutional mechanisms and stakeholder dynamics.
This approach was informed by governance and innovation ecosystem frameworks, as
widely discussed in the literature [1,34]. The study also drew on comparative cases to
contextualize findings within a broader European framework, emphasizing the Algarve’s
unique socioeconomic characteristics.

The data collection strategy ensured both breadth and depth in understanding the
Algarve’s smart region governance and innovation challenges. Primary data were col-
lected through exploratory interviews. These interviews were conducted with ten strategic
stakeholders, selected through purposive sampling, ensuring representation across the
key sectors involved in regional governance and innovation initiatives, from government
agencies, the University of Algarve, and regional businesses to community organizations,
allowing the collection of qualitative perceptions into the challenges and opportunities
associated with the Algarve’s transition. Each participant was selected based on exper-
tise, ensuring that the insights gathered would reflect high-level governance and policy
considerations.

The interviews followed a semi-structured format, allowing for the exploration of
predetermined themes while accommodating emergent topics identified by participants.
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The script design was based on a thorough literature review on innovation ecosystems,
ensuring that questions were contextually relevant and scientifically validated. Addition-
ally, during the interviews the respondents evaluated governance practices, infrastructure
adequacy, and innovation capabilities using a five-point Likert scale.

Secondary data from regional reports, such as the Algarve Smart Region (RIA) project
documentation (concluded in 2023) and the ALGARVE STP mapping study of the Infor-
mation and Communication Technology (ICT) sector [8], contextualized findings within
broader regional trends.

Additionally, comparative data from the European Union’s 2023 Regional Innovation
Scoreboard provided benchmarks for assessing the Algarve’s performance relative to other
regions [22]. These secondary sources were triangulated with primary data to enhance the
validity of the findings and ensure consistency across different data collection methods.

4. The Potential of the Algarve to Be a Smart Region
4.1. Overview of This Case Study

The Algarve region, located in southern Portugal, is renowned for its tourism-centric
economy and stunning natural landscapes. The Algarve’s historical reliance on tourism
has both driven economic success and created significant vulnerabilities. While tourism
remains a primary revenue generator, this dependency has hindered diversification into
sectors that could sustain long-term growth. Tourism accounts for approximately 70%
of the Algarve’s GDP, while knowledge-intensive and technology-driven sectors remain
underdeveloped [22]. As a result, the region faces economic instability, limited R&D
investment, and constrained innovation capacity [4].

The COVID-19 pandemic further underscored these vulnerabilities [38], exposing
the region’s overreliance on tourism and the pressing need for diversification leading to
a sharp decline in the regional GDP and increase in unemployment, particularly in the
tourism and service sectors [39]. This dynamic reflects the ‘Dutch disease’ phenomenon,
where economic reliance on a dominant sector, such as tourism, stifles growth in emerging
industries like ICT or agro tech [3,4].

This problem has been addressed through the Algarve Smart Specialization Strategy
(RIS3 Algarve) [40]. This strategy identifies a variety of key strategic priorities, with ICT
presented as a key sector to drive economic dynamics and foster technological growth. The
smart region framework emerged as a strategic response to regional challenges, building
on the S3 platforms established through this policy process to intensify technological
integration across sectors [7].

4.2. Regional Smart Governance and Innovation Performance

Figure 1 presents a comparative analysis of the Algarve’s performance in key inno-
vation metrics relative to national and EU averages. The radar chart captures tertiary
education rates, employment in innovative enterprises, PCT patent applications, and
public-private co-publications, clearly representing the region’s competitive position within
Portugal and the EU.
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The Algarve demonstrates strong performance in tertiary education and lifelong
learning, exceeding both national and EU benchmarks. This suggests that the region
benefits from a well-educated workforce and a strong academic foundation, particularly due
to the presence of the University of Algarve and regional research institutions. Additionally,
the Algarve performs relatively well in international scientific co-publications and most-
cited scientific publications, indicating that its academic research output is competitive at
an international level.

For example, while the region excels in promoting lifelong learning and digital skills,
these advantages are not yet translating into measurable outputs like high levels of product
or process innovation. The R&D expenditures in the business sector suggest that private
enterprises are not investing sufficiently in research or technological advancement. Non-
R&D innovation expenditures remain low, suggesting that firms are not actively engaging
in non-traditional forms of innovation, such as process optimization, design thinking, or
technology adoption. Product and process innovation remains significantly lower than
both the national and EU averages. This indicates that despite strong knowledge creation,
the Algarve struggles to translate research into commercially viable products and services.

ICT specialist employment also lags behind, signaling a digital skill gap that hinders
the region’s ability to transition into a smart economy. Similarly, the low percentage of
innovative SMEs collaborating on R&D projects indicates that cross-sector partnerships be-
tween academia and business remain underdeveloped. This suggests that while knowledge
creation is taking place, the mechanisms for integrating this knowledge into the broader
economic landscape remain weak.

Bridging this gap requires targeted investments in R&D infrastructure and policies
that incentivize private-sector engagement, a crucial driver of innovation and economic
diversification [41]. While the region demonstrates strengths in tertiary education and
international research collaboration, these advantages have not yet translated into high
levels of private-sector investment in R&D or substantial innovation outputs. The radar
chart underscores the need for a balanced strategy that builds on existing strengths while
closing the performance gaps in areas critical to the Algarve’s smart region objectives [42].

The regional ICT sector has experienced notable growth, particularly during and
after the COVID-19 pandemic. This sector now employs approximately 2500 workers,
covering fields such as software development, cybersecurity, data analytics, and cloud
computing, and generates an annual turnover of EUR 130 million, a significant increase
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from pre-pandemic figures, highlighting its growing role in the regional economy [8]. This
growth reflects the sector’s increasing importance in the regional economy, particularly in
high-value subfields such as IT consultancy, equipment trading, and digital innovation.
A rising number of tech startups and scale-ups are benefitting from regional incubators
and accelerator programs. This phenomenon, linked to the region’s touristic culture and
lifestyle attributes, has also attracted digital nomads and remote tech workers, positioning
the Algarve as an emerging hub for international professionals and companies leveraging
Portugal’s digital-friendly policies.

While these developments indicate a positive trajectory, continued investment in
ICT infrastructure, skill development, and funding incentives is needed to sustain growth,
attract high-value foreign direct investment (FDI), and strengthen the Algarve’s competitive
position in the European tech landscape.

To tackle its economic vulnerabilities, the Algarve has initiated transformative projects.
The Algarve Smart Region (RIA) is the flagship initiative, seeking to establish a cohesive
smart region strategy by fostering innovation, enhancing stakeholder collaboration, and
addressing regional disparities. This project is spearheaded by the Algarve Regional
Innovation Council (CIRA), which uses a quadruple-helix model (government, academia,
business, and civil society) to foster collaboration and innovation. The RIS3 Algarve
participatory governance approach ensured that diverse perspectives are integrated into
the region’s strategic planning, enhancing inclusivity and alignment with regional needs.
Through these initiatives, the Algarve aimed to position itself as an innovation-driven and
resilient smart region, capable of sustaining long-term economic growth beyond tourism.

Another notable project is the Algarve Tech Hub, a collaborative brand established by
the University of Algarve and licensed to regional innovation platforms such as Algarve
Evolution. This initiative aims to position the Algarve as a globally competitive technology
and innovation hub, leveraging its unique geographic, economic, and institutional assets to
attract investment, facilitate knowledge exchange, and foster multi-sectoral collaboration.

The Algarve Tech Hub is strategically focused on five key technology sectors that
align with the region’s unique strengths and economic goals. In hospitality tech, the hub
supports the development of smart tourism solutions such as AI-driven customer service
platforms, advanced digital booking systems, and big data analytics for more effective
tourism management. Ocean tech initiatives are driving innovation in marine industries
through sustainable fisheries, oceanic data analytics, and renewable energy technologies
like offshore wind farms and wave energy. In the field of agro tech, the hub promotes
precision agriculture and sustainable food production using IoT-enabled farm management,
AI-powered climate modeling, and smart irrigation systems. Health tech efforts aim to
improve regional healthcare accessibility by advancing e-health platforms, telemedicine
solutions, and medical AI applications, particularly in response to the aging population.
Lastly, energy tech projects are geared toward renewable energy integration, smart grid
development, and energy efficiency, all contributing to Portugal’s broader decarbonization
and sustainability objectives. By integrating these high-potential sectors, the Algarve Tech
Hub serves as a driver of digital transformation, fostering entrepreneurial activity, R&D
commercialization, and cross-sector partnerships that bridge the gap among academia,
government, and private industry.

4.3. Governance Challenges and Regional Barriers

Governance plays a central role, influencing all other dimensions. For example, effec-
tive governance fosters sustainable economic growth [43], promotes citizen-centric mobility
systems [44], and ensures environmental stewardship [45]. Effective governance under-
pins these initiatives, with the University of Algarve acting as a key driver of research,
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public–private partnerships, and innovation projects. The university’s leadership fosters
collaborative governance through a quadruple-helix approach by engaging diverse stake-
holders, government, private enterprises, academia, and civil society [6]. This model
enables co-creation processes that address the Algarve’s complex economic and social
challenges. Figure 2 highlights structural deficiencies in governance efficiency, ecosys-
tem services, and entrepreneurial support systems. Fragmented policies and inconsistent
regulations continue to hinder the implementation of smart region initiatives, delaying
progress and limiting the scalability of innovation efforts. Inadequate policy coherence
restricts high-tech industry development and deters investment in sectors essential for
economic diversification. Moreover, public services and enterprises struggle with the high
costs associated with digital transformation, creating additional barriers to progress [46].
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The data from the ALGARVE STP (2022) report [8] underscore the region’s challenges
in governance, with particularly low scores in policy coherence and support services
impeding innovation growth. The radar chart illustrating the Algarve’s regional ecosystem
performance across governance, interaction, and resource dimensions reveals significant
disparities, with the region scoring poorly in areas contrast with moderate scores in others,
suggesting that, while foundational elements are in place, strategic improvements are
needed in governance support and ecosystem services.

In terms of interaction, while metrics like interdependence (3.4) and entrepreneurial
culture (3.5) indicate a moderate foundation, the full potential of stakeholder collaboration
remains untapped due to fragmented frameworks and limited mechanisms to foster consis-
tent engagement. Regarding resources, although the region’s physical infrastructure scores
moderately (3.2), deficiencies in ecosystem services and entrepreneurial institutions signal
underutilized assets and a lack of cohesive platforms to support startups and innovation-
driven ventures. In the area of governance, weak policies, limited support services, and
low visibility hinder the region’s ability to attract investment and stimulate entrepreneurial
growth. The particularly low score for as policy and regulation (2.4), support services (2.8)
and visibility and recognition (2.8) underscores the insufficient support available to help
businesses and institutions adapt to digital transformation and innovation challenges.

To address these challenges, enhancing support services through publicly funded pro-
grams can help enterprises, particularly SMEs, manage the costs of digital transformation.
Finally, improving the region’s visibility and recognition by promoting the Algarve as an
innovation hub through strategic branding and active participation in global innovation
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and entrepreneurial networks is essential. The University of Algarve’s initiatives, including
the Algarve Tech Hub and the Algarve Smart Region (RIA), provide a foundation for
addressing these gaps. However, as Figure 2 illustrates, sustained collaboration among
stakeholders and robust policy reforms will be essential to overcoming the structural
barriers to innovation.

4.4. Lessons from Smart Regions Governance

The Algarve’s transition to a smart region presents both significant hurdles and trans-
formative potential. Overcoming entrenched dependencies and governance bottlenecks
offers an opportunity to leverage the region’s natural and cultural assets while strength-
ening its innovation ecosystem. Specifically, the Algarve’s reputation as a global tourist
destination and the presence of established institutions like the University of Algarve
provide a strong foundation for innovation-driven growth.

The key governance challenges in developing smart regions include the fragmentation
of policies, resource deficits, and policy gaps. Fragmented municipal policies undermine the
implementation of cohesive, region-wide smart frameworks, with inconsistent data gover-
nance limiting interoperability and scalability. These inefficiencies restrict the collaboration
across stakeholders and hinder the region’s ability to attract large-scale investments [6].
Resource deficits, such as insufficient infrastructure, limited skilled human capital, and
financial constraints, exacerbate governance challenges, delaying the implementation of
integrated systems and innovation-driven initiatives [47]. Additionally, gaps in coherent
regulations, particularly concerning data security and privacy, erode trust and slow the
adoption of digital solutions, underscoring the need for stronger policy alignment and
resource investment.

Moreover, the quadruple-helix model, designed to promote cooperation among gov-
ernment, academia, businesses, and civil society, has encountered barriers in the Algarve.
The limited digital literacy among the rural populations and the low trust in public insti-
tutions create obstacles for citizen engagement in governance processes [48]. As a result,
smart region policies often fail to reflect the needs of marginalized communities, exacer-
bating existing socioeconomic inequalities. Without the wider adoption of participatory
governance models and investment in digital inclusion, smart initiatives risk deepening
the urban–rural divide rather than bridging it.

Additionally, the Algarve faces structural deficiencies in resource allocation, including
insufficient funding for ICT infrastructure, gaps in human capital, and weak public–private
partnerships (PPPs). The lack of targeted incentives to stimulate innovation in SMEs and
emerging industries means that economic diversification beyond tourism remains slow,
leaving the region vulnerable to external shocks. Furthermore, citizen engagement in
governance processes remains limited, reflecting a broader disconnect between regional
policymakers and civil society, exacerbated by digital literacy barriers and trust deficits in
public institutions. While these governance challenges are significant, case studies from
other peripheral and island regions provide valuable insight into how tailored smart gov-
ernance strategies can drive regional innovation. The Balearic Islands, for instance, have
pursued a Smart Specialization Strategy (S3) focused on reducing tourism dependency
through investments in digital transformation, renewable energy, and technology-driven
business innovation [24]. A major component of this strategy is strengthening SME partici-
pation in regional innovation ecosystems, ensuring that local businesses benefit from smart
governance frameworks. However, the region continues to face governance inefficiencies
due to jurisdictional fragmentation across its islands, requiring stronger policy coordination
mechanisms.
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Similarly, Crete has distinguished itself as a leader in smart governance among Eu-
ropean islands, leveraging the Smart Islands Initiative to integrate sustainable resource
management with digital public services. The island has prioritized investments in energy-
efficient infrastructure, technology-enabled agriculture, and digital literacy programs,
ensuring that rural communities are not excluded from economic and technological trans-
formations. This approach highlights the importance of adapting smart governance strate-
gies to the socioeconomic realities of peripheral regions rather than replicating models
designed for metropolitan areas.

Corsica, like the Algarve, has faced challenges in aligning local governance with
broader EU smart region strategies. However, its use of digital co-creation platforms to en-
hance citizen participation provides a compelling example of how digital governance tools
can bridge the gap between policymakers and communities. Corsica has also advocated for
specialized EU policies that recognize the unique economic and infrastructural constraints
of island territories, an approach that the Algarve could adopt to secure targeted funding
and governance support for its smart region initiatives.

By examining these peripheral smart regions, it becomes clear that the Algarve must
pursue a governance model that prioritizes policy alignment, private-sector engagement,
and inclusive digital transformation. The success of the region’s transition will depend
on its ability to establish stronger multi-stakeholder governance mechanisms, integrate
digital innovation into economic diversification efforts, and ensure equitable access to
smart technologies across rural and urban areas.

Successful smart region examples, such as Barcelona and Amsterdam, offer also valu-
able insights into targeted reforms and stakeholder collaboration. Barcelona has pioneered
data-driven governance through open data platforms and real-time analytics, allowing
policymakers to monitor urban systems and respond efficiently to challenges. This model
of governance ensures transparency and citizen participation, fostering an ecosystem where
public trust in smart governance mechanisms is high [48,49]. In contrast, Amsterdam has
embraced an adaptive governance framework that facilitates strong collaboration among
government agencies, businesses, and civil society. Through its stakeholder engagement
platforms, Amsterdam ensures that smart governance initiatives are co-created with diverse
actors, integrating public needs into technological innovations.

The success of Barcelona and Amsterdam demonstrates that smart regions must go
beyond technological investments; they must also prioritize governance mechanisms that
are flexible, inclusive, and data-driven. Adapting these insights to the Algarve means
enhancing participatory decision making, promoting open-data governance models, and
ensuring that digital transformation strategies are inclusive of all socioeconomic groups.

5. Conclusions
The governance of smart regions in peripheral areas presents unique challenges that

demand context-sensitive policy solutions. Unlike metropolitan smart cities with cen-
tralized digital frameworks, regions such as the Algarve face fragmented administrative
structures, uneven resource distribution, and limited stakeholder engagement. The absence
of a unified governance framework, inconsistent municipal policies, and misalignment be-
tween public and private priorities have all impeded the region’s progress in implementing
smart region initiatives.

The Algarve’s governance relies on the quadruple-helix model—integrating govern-
ment, academia, businesses, and civil society—but this framework has struggled to foster
deep collaboration. University research contributes meaningfully to knowledge creation,
yet capacity to transfer and the private-sector engagement in innovation and R&D remains
limited, hindering economic diversification and technological growth. Citizen engage-
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ment is also weak, especially in rural communities where digital literacy is low and trust
in institutions remains fragile. Without inclusive mechanisms, smart region efforts risk
exacerbating regional disparities by disproportionately benefiting urban centers.

Addressing these challenges requires adapting lessons from successful smart regions,
which illustrate the importance of data-driven governance, stakeholder collaboration, and
policy adaptability. Real-time data analytics can enhance decision making, transparency,
and accountability, while engagement platforms build trust and foster continuous dialogue
between sectors. Adaptive policy frameworks ensure that governance structures remain
flexible in the face of rapid technological change.

For the Algarve, translating these models into effective governance involves address-
ing its tourism dependency, dispersed population, and underutilized innovation capacity.
The region’s improving classification in the EU Regional Innovation Scoreboard signals
potential that can be harnessed through innovation strategies. However, the Algarve con-
tinues to lack mechanisms for continuous stakeholder participation and real-time data
governance, limiting proactive policymaking and institutional responsiveness.

Key governance gaps include the underdevelopment of public–private partnerships.
Unlike many cases of successful smart regions, where private-sector investment is actively
incentivized, the Algarve’s business community remains hesitant to engage in large-scale
innovation collaborations. Building trust and offering economic incentives will be essential
to foster involvement in these projects.

A major obstacle to the Algarve’s smart region transition lies in the persistent gaps in
infrastructure, institutional capacity, and citizen engagement. Many municipalities still lack
adequate digital connectivity, while bureaucratic hurdles and limited access to innovation
funding restrict the growth of SMEs and tech initiatives. Institutional fragmentation across
municipalities leads to inconsistent policies and hinders coordinated planning, and public
sector bodies often lack the digital skills to implement advanced technologies. At the same
time, the low digital literacy and limited trust in public institutions—especially in particular
communities—prevent broader participation in digital governance. Addressing these
interlinked challenges requires a more integrated, inclusive, and future-ready governance
approach.

Comparative examples from regions such as the Balearic Islands and Crete, which
share socioeconomic and geographic traits with the Algarve, offer more relatable gover-
nance models than large metropolitan cities that normally represent the more successful
cases of smart regions implementation. These regions emphasize regional orchestration,
infrastructure resilience, and digital inclusion, highlighting the need for localized strategies
that reflect the Algarve’s specific challenges.

Despite advancements in tertiary education, international collaboration, and en-
trepreneurship, the Algarve still struggles to convert these gains into tangible innovation
outputs. Establishing a cohesive governance structure with harmonized territorial policies
and alignment with EU smart region goals is essential. Inter-municipal cooperation and
policy coherence will be key to fostering innovation across the region.

Initiatives like the Algarve Tech Hub and Algarve Smart Region provide promising
platforms for multi-stakeholder collaboration. However, these efforts must be scaled and
institutionalized to become central elements of the region’s long-term development strategy.
Peripheral regions like the Algarve must resist the temptation to replicate metropolitan
solutions wholesale. Instead, they must design governance frameworks that are flexible,
locally informed, and equity-oriented.

The Algarve’s experience underscores that governance can act both as an enabler
and a bottleneck in regional digital transformation. By prioritizing policy integration,
capacity building, and inclusive innovation, the Algarve can emerge as a model for smart
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governance in non-metropolitan settings. While structural constraints remain, they are
not insurmountable. With coherent policies, stronger partnerships, and a commitment to
inclusivity, the Algarve is well positioned to lead a smart, sustainable, and people-centered
regional transformation to support the emergence of a dynamic, lifestyle-oriented smart
region.
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