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ABSTRACT

PURPOSE: This study presents a systematic literature review of government-led smart city strategies in Gulf
Cooperation Council (GCC) countries, focusing on policy frameworks, digital innovation, and sustainability.

METHODOLOGY: Using a hybrid PEO + SPIDER framework with PRISMA and SALSA guidelines, 41
peer-reviewed studies were systematically selected (December 2023-March 2024) from Scopus, Web of Science,
IEEE Xplore, ScienceDirect, and GoogleScholar.

FINDINGS: Although GCC countries prioritise the development of smart cities, notable gaps exist in policy
consistency, inclusivity, and sustainability. These gaps are evident in the uneven progress, as manifested by
discrepancies among policy convergence, technological innovations, and environmental demands. The study
highlights the critical role of key policy frameworks, digital innovations, and sustainability integration practices,
while also examining cross-national similarities and divergences that influence outcomes.

ORIGINALITY: The study adds comparative and systematic contributions to support academia, policy, and the
practice of government-led smart cities, highlighting gaps, challenges, and improvement strategies.

KEYWORDS: Smart Cities; Gulf Cooperation Council (GCC); Policy Dimensions; Digital Innovation;
Sustainability Lens; Systematic Literature Review.

INTRODUCTION

Over the last decade, the smart city concept has evolved into a core governance strategy,
especially in rapidly growing regions. The Gulf Cooperation Council (GCC) countries,
UAE, Saudi Arabia, Qatar, Oman, Kuwait, and Bahrain, have become frontrunners in
state-led smart city initiatives promoting digital innovation, sustainability, and institutional
modernisation. Landmark projects, such as Masdar City, NEOM, Lusail, and Digital Oman
Vision 2040, illustrate the integration of smart city planning into national development
agendas (Ajaj et al., 2024; Alshuwaikhat et al., 2022; Mutambik et al., 2023a).

Despite this progress, no comprehensive comparative synthesis exists on the
formulation, implementation, and evaluation of Gulf smart city strategies. Most existing
studies focus on single-country cases, conceptual frameworks, or technology-centred
analyses, often overlooking governance, socio-political and contextual factors (Alamoudi
et al., 2023a; Yigitcanlar et al., 2018). Furthermore, it remains unclear how effectively
GCC smart city strategies integrate inclusive, resilient, and sustainable urban development
principles, despite alignment with global frameworks such as the UN Sustainable
Development Goals (SDGs), particularly SDGs 9, 11, and 16 (UNFCCC, 2016).

Using a systematic literature review, comparative analysis, and thematic synthesis, this
article makes three key contributions. First, it advances the literature on smart governance
by examining non-Western, state-led models of digital urbanism. Second, it provides
policy-makers with insights into implementation challenges and contextual enablers within
smart city policies. Third, it addresses the growing gap between technology deployment
and sustainability integration, calling for a more holistic and co-ordinated approach to
future smart city planning in the GCC.

© 2025 WASD DOI: 10.47556/B.OUTLOOK2025.23.11



145 Government-Led Smart City Strategies in the Gulf

METHODOLOGY

Review Framework and Rationale

This study used a systematic literature review to identify, assess, and synthesise scholarly
work on the conceptualisation, implementation, and evaluation of smart city strategies in
GCC countries. The approach was chosen for its rigorous, transparent, and reproducible
methodology, covering both peer-reviewed and relevant grey literature (Page et al., 2021).
The review followed the PRISMA 2020 protocol and applied the SALSA framework
(Search, Appraisal, Synthesis, Analysis) to ensure methodological transparency and
replicability (Mengist et al., 2020; Page et al., 2021). A hybrid PEO-SPIDER design
enhanced inclusivity and analytical flexibility (Khaled et al., 2020).

Formulating Research Questions

This systematic literature review aims to answer four key questions:

1. What are the main policy frameworks and governance models for smart city
development in the GCC?

2. How are digital innovations, such as [oT, data analytics, and e-governance platforms,
implemented in GCC smart city initiatives?

3. To what extent are environmental, social, and economic sustainability goals
integrated into planning and implementation in GCC smart city initiatives?

4. What are the cross-country similarities and differences in smart city strategies
among the UAE, Saudi Arabia, Qatar, and Oman?

Search Strategy and Sources Selected

A systematic search was conducted from December 2023 to March 2024 across Scopus, Web
of Science, IEEE Xplore, ScienceDirect, and GoogleScholar, with secondary searches in
ResearchGate, SSRN, and selected institutional repositories. These databases were chosen
for their wide coverage of peer-reviewed research (Birkle et al., 2020; O’Brien, 2021;
Burnham, 2006; Elsevier, 2016). Boolean search strings included terms such as “smart
city” AND “GCC”, “digital governance” AND “urban planning”, and “sustainable cities”
AND “Middle East”. Filters limited results to English-language manuscripts published
between 2010 and 2024 to capture both foundational and recent studies.
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Inclusion Criteria and Eligibility Procedures

The eligibility criteria ensured consistency between sources and research objectives.
Studies were included if they examined smart city development in GCC countries or offered
relevant methodological or policy insights from international cases. Accepted materials
included conceptual papers, policy analyses, case studies, empirical research, and mixed-
method reviews addressing at least one of four dimensions: (i) infrastructure and ICT
integration, (ii) digital governance, (iii) sustainability planning, or (iv) citizen participation.
Studies lacking analytical rigor, urban relevance, or explicit smart city frameworks were
excluded. Only institutionally endorsed grey literature, such as government or UN-Habitat
reports, was considered.

Material Collection

An electronic search identified 1,268 records, from which duplicates and non-peer-
reviewed entries were removed, leaving 953 records. Title and abstract screening narrowed
these to 263 full-text articles, and 41 studies met all inclusion criteria. These 41 qualifying
studies are detailed in Figure 1.
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Figure 1: PRISMA flow chart
Source: Constructed by authors
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Data collection and synthesis v

Data were extracted using the Utstein template (Ringdal et al., 2008), documenting author, ' I SUSTAINABLE CITIES

year, geographical scope, study perspective, smart city components, and implementation AND COMMUNTIES

level. The synthesis applied the SALSA framework (Mengist et al., 2020), with clustering
outcomes presented in the table and figure in the Appendix. A éﬁ

12 BESPI}I\IS#[E
RESULTS 8 PROMKIN

Characteristics of Eligible Studies m

A total of 41 studies were systematically reviewed using predefined inclusion criteria.
As shown in the table and figure in the Appendix, 44% are conceptual with no field 13 CLIMATE
implementation, 27% are fully implemented, and the remainder are in progress or planned. AGTION

This distribution highlights a dominant focus on theoretical and planning aspects, with @

limited empirical research on fully developed smart city systems.

IALBIEFI.EIIW WATER

Results RQ1: Models of Governance Frameworks and Policies in
Gulf Smart Cities

The survey results show that Gulf smart cities operate within a complex yet structured
mix of governance regimes, combining central state control with emerging adaptable,

participatory, and sustainability-focused models, as presented in Table 1 and Figure 2. 15 ln',ﬁmn
Table 1: Governance Frameworks and Policy Models in Smart City Development (N = 41)
No. GCC Country Governance Model or Policy Framework No of Papers | Percentage
1 UAE Agile governance model 1 24
2 UAE ICT policy integrati 1 24 PEAGE, JUSTICE
policy integration Iﬁ it
3 UAE Barrier-focused planning gaps 1 2.4 INSTITUTIONS
Ve
4 UAE Data-informed governance 1 2.4 !
5 UAE Smart governance architecture 1 2.4 . |
6 UAE Strategic governance integration 1 2.4
7 UAE Inclusive design policy 1 2.4 I7 PARTNERSHIPS
FOR THE GOALS
8 UAE Eco-integrated urban planning 1 2.4
9 UAE Renewable-focused digital regulation 1 2.4
10 UAE PPP-based investment regulation 1 2.4
11 UAE Green infrastructure alignment 1 2.4
DOI: 10.47556/B.OUTLOOK2025.23.11 © 2025 WASD gg&;ﬁé’;ﬁ?'ﬁ%
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No. GCC Country Governance Model or Policy Framework No of Papers | Percentage
ﬁﬂ‘r:m 12 UAE Tech adoption governance 1 2.4
“g 13 Saudi Arabia Lifecycle strategic model 1 2.4
14 Saudi Arabia Community engagement framework 1 2.4
' 15 Saudi Arabia Futuristic regulatory sandbox 1 2.4
16 Saudi Arabia Citizen-centric planning 1 2.4
::gnVI:IEEI.‘:.lL:ING 17 Saudi Arabia IoT-centric regulatory design 1 2.4
18 Saudi Arabia Safety and healthcare regulation 1 2.4
' 19 Saudi Arabia Comparative framework analysis 1 2.4
20 Saudi Arabia Urban attribute framework 1 2.4
21 Saudi Arabia Adoption and behaviour governance 1 2.4
2:|T[L;:|TTY||]N 22 Saudi Arabia Al-driven governance 1 24
23 Oman Participatory governance planning 1 24
.' ' 24 Oman Feedback-driven planning 1 24
25 Qatar Cloud governance and cybersecurity 1 24
GENDER 26 Qatar ITS policy co-ordination 1 24
EQUALITY 27 Qatar Urban tech regulation strategy 1 24
28 Bahrain Sustainability governance mix 1 24
29 GCC Open government data policy 1 2.4
30 GCC Comparative institutional analysis 1 2.4
CLEAN WATER 31 GCC Policy benchmarking study 1 2.4
AND SANITATION 32 GCC Specialised city framework 1 2.4
33 GCC Leadership-focused open data governance 1 2.4
34 GCC Low-carbon policy co-ordination 1 2.4
35 GCC Multilevel sustainability governance 1 2.4
36 GCC Walkability governance strategy 1 24
37 GCC Perception-driven digital participation 1 2.4
38 GCC Urban resilience models 1 24
39 GCC Integrated sustainability policy 1 2.4
40 UAE, Turkey, Canada | Global governance comparison 1 2.4
DECENT WORK AND 41 UAE, Singapore Digital twin simulation governance 1 24
ECONOMIC GROWTH Grand Total 41 100.0

Source: Constructed by authors

o

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Note: Node size indicates the frequency of governance models across 41 studies. Lines link governance types to countries where they are commonly applied.
‘Themes include agile governance, open data, ICT regulation, sustainability, and participatory frameworks.

Figure 2: Governance Strategy Map — Thematic Distribution of Policy Frameworks in GCC
Smart Cities

Source: Constructed by authors

Results RQ2: Implementation of Digital Innovations across Gulf
Smart Cities

Table 2 provides a detailed overview of the technologies and implementation practices
identified in the 41 reviewed studies, while Figure 3 illustrates the frequency of their
deployment across operational, planned, and conceptual stages.

Table 2: Digital Innovations Matrix for RQ2

No. | Country/ Region | Digital Innovation(s) Explored Implementation Practice IZZZIZ{ <
1 UAE IoT, sensors, big data Pilot programme in Dubai Smart Gov 1
2 |UAE RFID, ICT cloud integration Conceptual modelling with RFID 1
3 UAE ICT barriers in implementation Identified challenges with legacy systems 1
4 UAE Cybersecurity systems, [oT Deployed in select UAE cities 1
5 UAE Smart living platforms Fully implemented in Dubai 1
6 | UAE Digitised mobility infrastructure Policy strategy phase 1
7 | UAE Gendered smart city design Not yet deployed 1
8 UAE Smart building and transport tech | Operational in Masdar 1
9 | UAE E-gov and renewable data layers Active in UAE ministries 1
DOI: 10.47556/B.OUTLOOK2025.23.11 © 2025 WASD
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No. | Country/ Region | Digital Innovation(s) Explored Implementation Practice ;Z;Z{;
ﬁﬁ‘:ﬂm 10 | UAE PPP-fintech and digitisation Adopted in PPP contracts 1
“g 11 | UAE Green infrastructure data Active in Masdar City 1
12 | UAE Integrated platform layers Operational in Masdar 1
' 13 | Saudi Arabia Sustainable infrastructure platforms | Framework stage in Riyadh 1
14 | Saudi Arabia Citizen engagement platforms Model proposed for citizen co-design 1
::gnv:l:l‘:.l;:mﬂ 15 | Saudi Arabia e-Participation frameworks Proposed participation strategy 1
16 | Saudi Arabia Smart grid, blockchain, Al Planned deployment in NEOM 1
' 17 | Saudi Arabia IoT layers Conceptual framework 1
18 | Saudi Arabia Smart emergency services Deployed in medical ICT settings 1
19 | Saudi Arabia Digital benchmarking tools Cross-city benchmarking only 1
ggséﬁnm 20 | Saudi Arabia Smart city KPIs and dashboards Proposed framework in Najran 1
21 | Saudi Arabia Digital adoption models Proposed tech diffusion models 1
.' ' 22 | Saudi Arabia Al, e-services, predictive analytics | Partially deployed in e-government 1
23 | Qatar Cloud platforms, Al analytics Fully operational systems in Qatar 1
GENDER 24 | Qatar ITS and smart transport Early-stage ITS in Lusail 1
EQUALITY 25 | Qatar Digital infrastructure policy Under regulatory review 1
26 | Oman Digital planning tools Conceptual toolkit only 1
27 | Oman Feedback tech interfaces Digital simulation stage 1
28 | GCC Open government data Active portals in UAE, KSA, Qatar 1
CLEAN WATER 29 | GCC GovTech systems Proposed strategy only 1
AND SANITATION 30 | GCC Comparative platform mapping Comparative analysis of practices 1
31 | GCC Niche city platforms Theory-based analysis 1
32 | GCC OGD systems Active across GCC e-portals 1
33 | GCC Low-carbon planning tech Policy planning documents 1
34 | GCC E-gov and transport integration Integrated in transport planning 1
35 | GCC Pedestrian tech frameworks Conceptual model 1
36 | GCC Digital inclusion tech Conceptual user analysis 1
37 | GCC Smart resilience infrastructure Implemented in smart planning 1
38 | GCC Tech-integration frameworks Not yet deployed 1
DECENT WORK AND 39 | Bahrain Water and energy tech systems Policy documents only 1
ECONOMIC GROVTH 40 | UAE, Turkey, Global governance tech models Analytical framework only 1
Canada
M' 41 | UAE, Singapore | Digital twin systems Conceptual application 1
‘ ' Total 41

Source: Constructed by authors

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Figure 3: Digital Innovation Implementation across GCC Smart City Projects

Source: Constructed by authors @
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Findings RQ3: Integration of Sustainability Goals in Gulf Smart
Cities

Table 3 and Figure 4 illustrate how environmental, social, and economic sustainability
goals are integrated into the planning and implementation of smart city projects across

GCC countries. Iﬁ llllrﬁmn
Table 3: The Sustainability Integration Matrix for RQ3
No | Sustainability Domain(s) Addressed g’eg Z':gon Evaluation or Measurement ;V‘;Z{ <
1 Analytical framework High Performance KPIs 1
2 | Behavioural alignment Conceptual Comparative framework 1 Iﬁ :lfﬂ‘l‘]cgiﬁjgﬁgmf
3 Comparative ESG indicators Moderate Cross-case themes 1 INSTITUTIONS
4 Comparative smart dimensions Moderate Smart attribute rating 1 v
5 Conceptual only Conceptual Not measured 1 .z:
6 Cybersecurity as enabler Moderate Framework mapping 1
7 | Digital governance with minor Low Qualitative review 1 PARTNERSHIPS
sustainability focus I7 FOR THE GOALS
8 E-Gov + infrastructure sustainability Moderate Integrated planning analysis 1
9 | Environmental Low Descriptive framework only 1
10 | Environmental (NEOM resilience) Planned Vision 2030 alignment 1
11 | Environmental (policy) Moderate Policy review 1
DOI: 10.47556/B.OUTLOOK2025.23.11 © 2025 WASD ggg;ﬁggﬁglﬂE
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No | Sustainability Domain(s) Addressed ﬁ;’; Z:':t{on Evaluation or Measurement IZZ;Z‘;
ﬁ&m 12 | Environmental barriers Low Barrier mapping 1
“§ 13 | Environmental, economic Moderate Narrative evidence 1
14 | Environmental, economic Moderate Urban planning metrics 1
' 15 | Environmental, economic High Quantitative data models 1
16 | Environmental, economic High Infrastructure metrics 1
:ﬂgnv:lfﬁlmma 17 | Framework only Low Behavioural study 1
18 | Governance intent only Low Not measured 1
' 19 | Green buildings, carbon planning High Sustainability KPIs 1
20 | Green innovation, renewable energy Moderate Policy evaluation 1
21 | Inclusion planning Moderate Feedback loops (planned) 1
E:ﬂé%nm 22 | Mobility-environment link Planned Planning proposal only 1
23 | Not specified None None 1
.' ' 24 | Open data relevance to ESG Moderate OGD impact theorised 1
25 | Public perception of sustainability Low Citizen perception data 1
GENDER 26 | Public safety and healthcare Moderate Case study comparison 1
EQUALITY 27 | Smart grid + transport efficiency Not specified | ESG Al metrics 1
28 | Smart tech and environmental design Low Technology capacity rating 1
29 | Smart zoning and green infrastructure High Sustainability zoning indicators 1
30 | Social engagement Moderate Conceptual toolkit 1
CLEAN WATER 31 | Social equity Low Social equity narrative 1
AND SANITATION 32 | Social inclusion Moderate Participation metrics proposed 1
33 | Social transparency Moderate User perception feedback 1
34 | Social trust Low Theoretical linkage 1
35 | Sustainable PPPs Moderate PPP integration metrics 1
36 | Transport sustainability Moderate Mobility indicators 1
37 | Urban digital twin efficiency Conceptual Digital model proposal 1
38 | Urban resilience, infrastructure High Infrastructure resilience model 1
39 | Walkability and urban quality Moderate Walkability indicators 1
40 | All three: E, S, Ec High Strategic model outcomes 1
DECENT WORK AND Total 40

ECONOMIC GROWTH

Source: Constructed by authors

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Findings RQ4: Cross-Regional Similarities and Differences in Gulf 145w e
Smart City Strategies

Table 4 and the radar chart in Figure 5 summarise the cross-country similarities and
differences in smart city strategies across the UAE, Saudi Arabia, Qatar, and Oman.
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Figure 5: Comparative Analysis of Smart City Strategies across GCC Countries
Source: Constructed by authors

DISCUSSION

Based on 41 reviewed studies, this section critically analyses the four research questions
and situates the findings within broader academic and policy debates.

Discussion RQ1: Policy Frameworks and Governance Models: The
Rise of Centralised, Vision-Driven Governance

Smart city development in the GCC is largely driven by centralised, vision-oriented
governance aligned with national strategies such as UAE Vision 2021, Saudi Vision 2030,
and Qatar National Vision 2030. While this top-down model ensures rapid mobilisation
and alignment with long-term goals, it also creates rigidity and co-ordination challenges.
Fragmented institutions, especially in Saudi Arabia and Oman, hinder adaptive governance,
although limited hybrid initiatives such as Abu Dhabi’s TAMM platform and NEOM’s
regulatory sandbox suggest emerging flexibility (Alshuwaikhat et al., 2022; Mutambik,
2023; Yigitcanlar et al., 2020).
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Discussion RQ2: Digital Innovation Implementation: High
Infrastructure, Variable Uptake

GCC countries have strongly advanced digital technologies such as the Internet of Things
(IoT), Artificial Intelligence (Al), data analytics, and e-Government systems. The UAE
and Qatar lead in digital adoption, while Saudi Arabia’s NEOM integrates advanced Al
and digital twins. However, regional disparities persist, particularly in Oman, due to a
“technology-first” approach emphasising infrastructure over institutional capacity, leading
to weak service continuity and limited citizen participation (Elidrisy, 2024; Kalra, 2019;
Ali, 2024; Tbrahim, 2024; Onyusheva et al., 2024; Mutambik, 2024).

Discussion RQ3: Sustainability Integration: Prioritised but Uneven
Across Domains

Environmental sustainability dominates GCC smart city initiatives, notably through
energy-efficient buildings, waste management, and green zoning. However, social and
economic sustainability remain under-developed. Social equity, gender inclusion, and public
engagement lack institutional backing, while economic sustainability is seldom evaluated
through measurable models, making sustainability more rhetorical than practical (Alotaibi
et al., 2024; Sankaran and Chopra, 2020; Alamoudi et al., 2023b; Jayashree et al., 2019).

Discussion RQ4: Cross-Regional Comparison: Divergence in
Maturity and Capacity

Smart city strategies vary in maturity and capacity. The UAE excels in coherent policies,
innovation, and sustainability metrics; Saudi Arabia focuses on ambitious megaprojects
but faces regulatory constraints; Qatar adopts a hybrid model strong in pilot innovation yet
limited in reach; Oman remains in early policy development. Common challenges include
data interoperability, privacy gaps, and limited interagency co-operation, with inconsistent
adaptation to cultural and regulatory contexts (Al Khalifa, 2021; Tahmasseby, 2022).

IMPLICATIONS FOR THEORY AND PRACTICE

The study bridges policy and practice by illustrating how vision-driven governance influences
outcomes in non-Western contexts. It differentiates between technology availability and
adoption, provides a nuanced understanding of sustainability, and introduces a comparative
framework for assessing regional diversity in the Gulf.
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CONCLUSIONS AND POLICY IMPLICATIONS

This review reveals that while GCC nations prioritise smart cities in their development
agendas, implementation and policy maturity remain uneven. The UAE and Qatar lead
in infrastructure and sustainability, while Saudi Arabia and Oman face institutional
and participatory constraints. To advance, GCC countries must institutionalise smart
governance, improve regulation, ensure data interoperability, and enhance accountability.
Policy-makers should promote inclusion through participatory budgeting, civic technology,
and digital literacy programmes. Integrated performance metrics aligned with SDGs 9, 11,
and 16 are essential, together with adaptive models for secondary cities. For researchers, the
framework supports evaluating smart city governance in non-Western contexts. Ultimately,
equitable and resilient urban futures in the GCC will depend on embedding inclusivity,
adaptability, and sustainability into the governance of innovation, rather than focusing
solely on technological expansion.
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