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Abstract

Despite the rapid expansion of industrial cities worldwide, existing industrial
development models remain largely sector-specific and inadequately explain the long-
term co-evolution of industrial production, logistics systems, urban growth,
environmental governance, and institutional continuity. Addressing this gap, this study
develops a multi-nodal industrial-urban transformation model that conceptualizes
industrial regions as integrated spatial systems whose evolution is shaped by the
dynamic interaction between production networks, infrastructure, governance, and
urbanization.

Jubail Governorate, Saudi Arabia, is employed as a longitudinal case study to
investigate regional transformation over the period 1983-2025 through a systematic
comparison between the author's 1983 doctoral research and contemporary datasets
obtained from the Royal Commission for Jubail and Yanbu (RCJY), GASTAT, GOSI,
SABIC, Saudi Aramco, SWCC, and other official sources. A mixed-methods
longitudinal design integrates historical comparison, statistical analysis, and spatial
interpretation to examine changes in industrial structure, demographic dynamics,
logistics infrastructure, urban expansion, environmental performance, and institutional
development.

The findings reveal that Jubail has undergone a profound transition from a
planned industrial city into an integrated multi-nodal industrial-urban region
characterized by functionally interconnected production, logistics, residential, and
environmental systems. This transformation has been sustained through long-term
institutional governance, continuous infrastructure investment, industrial diversification,
logistics integration, and coordinated regional planning. The proposed model
demonstrates that durable industrial competitiveness emerges not from industrial
expansion alone but from the synergistic interaction between industrial production,
logistics connectivity, environmental sustainability, and urban development within an
adaptive institutional framework.

Beyond documenting the evolution of Jubail Governorate, the study contributes
an analytically transferable framework for interpreting industrial-urban transformation
in rapidly industrializing regions. The proposed model provides a conceptual and
strategic foundation for regional planning, industrial policy, and sustainable urban
development while offering practical insights aligned with the objectives of Saudi
Vision 2030 and broader international debates on integrated industrial urbanization.
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Longitudinal Regional Analysis; Industrial Logistics; Regional Planning;
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1. Introduction

Jubail Governorate represents one of the world's most significant examples
of planned industrial-urban transformation. Since the establishment of the
Royal Commission for Jubail and Yanbu (RCJY) in 1975, the governorate
has evolved from a small coastal settlement into an integrated regional
industrial system combining petrochemicals, mining, logistics, energy
infrastructure, and modern urban development. This transformation reflects
Saudi Arabia’s long-term strategy of economic diversification, spatial
planning, and institutional continuity, positioning Jubail as a leading model
of sustainable industrial urbanization.

The governorate's development has extended far beyond the original Jubail
Industrial City. During the past four decades, the expansion of Jubail I, the
establishment of Ras Al-Khair Industrial City, and the emergence of the
Highway 95 logistics corridor, including MCCL Yard 2, have created a
polycentric industrial region in which production, transportation, energy
systems, and logistics operate as an integrated spatial network. Supporting
infrastructure—including ports, railways, desalination plants, gas-
processing facilities, and utility corridors—has reinforced the governorate's
role as one of the Kingdom's principal industrial growth poles.

At the same time, Jubail has experienced profound demographic,
environmental, and urban transformations. Population growth, residential
expansion, improvements in environmental management, and increasing
economic diversification have reshaped the governorate from a temporary
industrial settlement into a mature urban region characterized by permanent
communities, advanced public services, and internationally recognized
environmental standards. These developments illustrate the close
interaction between industrial investment, institutional governance, and
sustainable urban planning.

Despite the extensive literature on industrial cities and regional
development, most previous studies have examined Jubail Industrial City
as an isolated urban entity. Limited attention has been given to the
governorate as an integrated industrial-urban region encompassing Jubail
Al-Balad, Jubail Industrial Cities | and 11, Ras Al-Khair, and the Highway
95 logistics corridor. Moreover, few studies have employed a longitudinal
perspective capable of evaluating structural transformation over more than
four decades using consistent historical and contemporary datasets.

This study addresses that gap by comparing the governorate's development
between 1983 and 2025, using the author's doctoral dissertation completed
in 1983 as a historical baseline and integrating recent institutional data
from the Royal Commission for Jubail and Yanbu (RCJY), GASTAT,
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GOSI, SABIC, Saudi Aramco, SWCC, and other official sources. Through
a combination of historical comparison, statistical analysis, and spatial
interpretation, the study examines industrial growth, demographic change,
environmental performance, and regional spatial restructuring.

Rather than viewing Jubail as a single industrial city, the study proposes a
broader conceptualization of Jubail Governorate as an integrated multi-
nodal industrial-urban system whose development is driven by the
interaction of industrial production, logistics, infrastructure, governance,
and environmental management. Based on this analytical framework, the
research also outlines strategic development directions extending toward
2050 in support of Saudi Vision 2030 and long-term regional sustainability.

Unlike conventional case studies that primarily document industrial
development, this section adopts a model-building approach in which
empirical findings are progressively synthesized into a transferable
analytical framework capable of explaining industrial-urban transformation
beyond the Jubail case.

Research Questions
Main Research Question

How has Jubail Governorate transformed into an integrated industrial—
urban region between 1975 and 2025, and what development mechanisms
have contributed to its evolution into a multi-nodal regional system
extending toward 20507

Sub-Questions

1. What are the major industrial and economic transformations that
have occurred in Jubail Governorate during the period 1975-2025?

2. How has industrial development influenced demographic growth,
social change, and labor-force dynamics in the governorate?

3. What spatial and urban expansion patterns have accompanied
industrial development in Jubail?

4. What role have infrastructure, energy systems, and logistics
networks played in shaping the regional industrial-logistics corridor?

5. To what extent have environmental policies and institutional
governance contributed to sustainable industrial and urban
development?

6. How can current transformation indicators be utilized to develop
future development scenarios for Jubail Governorate through 20507

7. What characteristics make Jubail a global model of sustainable
industrial urbanization and multi-nodal regional development?
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Research Objectives

Main Objective

To analyze the industrial-urban transformation of Jubail Governorate
between 1975 and 2025 and to explore its future development trajectory
toward 2050 as an integrated industrial-urban region.

Specific Objectives

1. To identify and analyze the industrial and economic development of
Jubail Governorate over the past five decades.

2. To examine the demographic and social transformations associated
with industrial growth.

3. To analyze patterns of urban expansion and spatial change using
temporal and spatial indicators.

4. To evaluate the role of infrastructure, energy systems, and logistics
networks in promoting regional integration.

5. To assess the contribution of environmental policies and institutional
governance to sustainable industrial and urban development.

6. To explain the interrelationships among industrial growth, urban
development, population dynamics, and environmental sustainability
within a unified analytical framework.

7. To develop future development scenarios for Jubail Governorate for
the period 2035-2050.

8. To propose a strategic planning vision that supports the objectives of
Saudi Vision 2030 and long-term sustainable regional development.

2. Historical Evolution of Jubail Governorate

Jubail Governorate possesses a long history of human settlement that
predates its modern industrial development by several millennia.
Archaeological evidence from the Dosariyah site, dating to the sixth
millennium BCE, demonstrates early coastal settlement and maritime
interaction with southern Mesopotamia, while the Al-Dafi archaeological
site documents continuous occupation during the early Islamic period.
Together with heritage landmarks such as the Old Jubail Port and Al-
Tuwaiya Tower, these sites establish Al-Jubail Al-Balad as the historical
nucleus of the governorate and an enduring center of maritime activity
along the Arabian Gulf.

Until the early 1970s, Jubail remained a relatively small coastal town
whose economy depended primarily on fishing, pearling, and regional
trade. The rapid growth of Saudi Arabia's petroleum economy, however,
created new national priorities emphasizing industrial diversification and
regional development. Owing to its strategic location on the Arabian Gulf
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and its proximity to major hydrocarbon resources, Jubail was selected as
one of the Kingdom's principal industrial growth poles.

A decisive turning point occurred in 1975 with the establishment of the
Royal Commission for Jubail and Yanbu (RCJY), which introduced an
integrated model of industrial and urban planning. Rather than developing
industrial ~ facilities independently, the Commission adopted a
comprehensive approach that combined industrial zones, residential
districts, transport infrastructure, utilities, environmental management, and
community services within a unified planning framework. This institutional
continuity became one of the defining characteristics of Jubail's long-term
development.

The original Jubail Industrial City subsequently evolved into the core of a
much broader regional industrial system. During the early 2000s, Jubail Il
significantly expanded downstream petrochemical production and
advanced manufacturing through new utility corridors, high-capacity
infrastructure, and value-added industrial zones. This expansion
substantially increased the governorate's industrial capacity while
strengthening its position within global petrochemical supply chains.

Regional integration accelerated further with the establishment of Ras Al-
Khair Industrial City, which developed into Saudi Arabia's principal
mining and metals complex. Supported by specialized port facilities, rail
infrastructure, and large-scale utility systems, Ras Al-Khair created the
upstream component of a regional value chain supplying aluminum,
phosphate products, and mineral-based industries. At the same time, the
emergence of the Highway 95 logistics corridor, including MCCL Yard 2,
added an important logistics and modular fabrication hub linking upstream
mining activities with downstream manufacturing in Jubail.

The regional industrial system has been further reinforced by strategic
infrastructure, particularly the Wasit and Fadhili Gas Plants, desalination
facilities, transport corridors, and integrated utility networks. These
investments transformed Jubail from an individual industrial city into a
polycentric industrial-urban region in which industrial production,
logistics, energy infrastructure, environmental management, and urban
development operate as an interconnected system. This historical evolution
provides the foundation for understanding the governorate's

Summary and Structural Interpretation

The historical and policy context reveals a multi-layered structural
evolution, where:

e Upstream activities (Ras Al-Khair) generate mineral value
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e Mid-chain activities (Yard 2 and logistics corridors) provide modular
fabrication and supply-chain integration

e Downstream activities (Jubail Il) create advanced industrial value

Together, these nodes constitute a Unified Industrial-Logistics Corridor
that extends across the entire governorate and forms the backbone of
castern Saudi Arabia’s economic diversification under Vision 2030.

A-9. Comparative Spatial Development of
Jubail Governorate (1974 — 2025 - 2035)
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Figure 1 Comparative Spatial Development of Jubail Governorate (1974-2025-2035)

This figure compares the spatial development of Jubail Governorate across three stages:
its limited urban footprint in 1974, the significant urban and industrial expansion
achieved by 2025 through the establishment of Jubail Industrial City, and the projected
2035 configuration reflecting further growth toward an integrated coastal industrial-
urban corridor. The panels illustrate the progressive intensification of land uses,
expansion of industrial and residential districts, and increasing connectivity along the
Arabian Gulf.

3. Previous Studies and Research Gap
3.1 Previous Studies

Research on industrial-urban transformation has expanded considerably
over the past four decades, encompassing industrial cities, regional
development, logistics, and sustainable urbanization. International studies
have examined the evolution of major industrial regions such as Houston,
Rotterdam, Singapore, and Busan, emphasizing the relationships between
industrial clustering, port development, transportation infrastructure, and
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regional competitiveness. More recent studies have further highlighted the
growing importance of integrated logistics systems, environmental
sustainability, and industrial diversification in shaping large-scale industrial
regions.

Within Saudi Arabia, previous research has focused primarily on Jubail
Industrial City as one of the Kingdom's flagship industrial developments.
Early studies by Al-Jarallah (1983, 1993, 1995, 1996) documented the
initial stages of industrialization and analyzed demographic change,
environmental impacts, and urban development during the formative years
of the city. Subsequent studies examined planning practices, environmental
management, industrial expansion, and sustainability within Jubail
Industrial City, while economic analyses assessed its contribution to
national industrial diversification and Vision 2030.

Official planning reports prepared by the Royal Commission for Jubail and
Yanbu (RCJY), together with reports published by organizations such as
the World Bank, UN-Habitat, UNIDO, OECD, and Oxford Business
Group, have provided extensive statistical and planning information
concerning  industrial  investment, infrastructure, environmental
management, and institutional development. These publications constitute
an important empirical foundation for understanding the governorate's
industrial evolution.

Despite the richness of this literature, most previous studies have adopted
sector-specific perspectives, focusing separately on industrial production,
urban planning, environmental management, logistics, or economic
performance. Consequently, relatively little attention has been devoted to
understanding the governorate as an integrated regional system in which
industrial ~ production, mining, logistics, transportation, energy
infrastructure, environmental governance, and urban development interact
within a unified spatial framework.

3.2 Research Gap
A critical review of the literature reveals three major gaps.

First, previous research has largely treated Jubail Industrial City as an
individual urban entity, with limited consideration of the wider governorate
that now includes Jubail Al-Balad, Jubail 11, Ras Al-Khair Industrial City,
and the Highway 95 logistics corridor.

Second, few studies have adopted a longitudinal perspective capable of
comparing the governorate's transformation over more than four decades
using consistent historical and contemporary datasets. Consequently, the
cumulative impacts of industrialization on demographic change, spatial
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restructuring, environmental performance, and regional integration remain
insufficiently understood.

Third, existing studies have rarely integrated industrial development,
logistics infrastructure, energy systems, environmental sustainability, and
urban growth within a single analytical framework. Similarly, limited
attention has been given to future regional development scenarios capable
of supporting long-term strategic planning.

3.3 Contribution of the Present Study

This study addresses these gaps by conceptualizing Jubail Governorate as
an integrated multi-nodal industrial-urban region rather than a single
industrial city. Using the author's 1983 doctoral dissertation as a historical
benchmark together with recent institutional datasets, the research provides
a longitudinal assessment of industrial, demographic, spatial,
environmental, and infrastructural transformation between 1983 and 2025.
It further develops an integrated analytical framework that links industrial
production, logistics, governance, and sustainability while outlining
strategic development directions toward 2050.

4. Methodology
4.1 Research Design

This study adopts a longitudinal comparative research design to examine
the industrial-urban transformation of Jubail Governorate between 1983
and 2025. The analysis compares the conditions documented in the author's
1983 doctoral dissertation with contemporary institutional data to evaluate
long-term changes in industrial development, demographic structure,
spatial expansion, infrastructure, and environmental performance. The
study employs a mixed-methods approach combining quantitative
statistical analysis with qualitative interpretation of planning and
institutional developments.

4.2 Data Sources

The research integrates primary and secondary data from multiple official
sources. The primary historical dataset is derived from the author's doctoral
dissertation completed in 1983, which provides the baseline for
longitudinal comparison. Contemporary information was obtained from the
Royal Commission for Jubail and Yanbu (RCJY), the General Authority
for Statistics (GASTAT), the General Organization for Social Insurance
(GOSI), Saudi Aramco, SABIC, the Saline Water Conversion Corporation
(SWCC), and other governmental publications. These datasets include
demographic statistics, industrial indicators, employment records,
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infrastructure development, environmental performance, and spatial
planning information.

To enhance reliability, information from different institutions was cross-
validated wherever possible, while GIS-based spatial interpretation was
used to verify major patterns of urban and industrial expansion.

4.3 Analytical Framework

The analysis is organized around four interrelated dimensions that
collectively explain the governorate's transformation:

« Industrial development, including industrial growth, investment,
diversification, and regional value-chain integration.

« Demographic transformation, including population growth, labor-
force dynamics, and residential development.

. Spatial development, focusing on urban expansion, industrial
corridors, and the emergence of a multi-nodal regional structure.

. Environmental sustainability, including air quality, desalination
capacity, green spaces, wastewater management, and institutional
environmental governance.

These dimensions are analyzed through comparative statistical indicators,
historical interpretation, and spatial analysis to identify long-term structural
changes between 1983 and 2025.

4.4 Conceptual Model

The study conceptualizes Jubail Governorate as an integrated multi-nodal
industrial-urban system consisting of three complementary functional
components:

« Jubail Industrial City as the downstream manufacturing center.

« Ras Al-Khair Industrial City as the upstream mining and metals
hub.

« The Highway 95 logistics corridor, including MCCL Yard 2, as the
regional logistics and industrial integration axis.

Supporting infrastructure—particularly the Wasit and Fadhili Gas Plants,
ports, railways, desalination facilities, and utility networks—provides the
strategic framework linking these components into a unified regional
industrial system.
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4.5 Research Contribution

Unlike previous studies that examined individual industrial facilities or
isolated urban areas, this research applies a longitudinal regional
perspective to explain the transformation of Jubail Governorate over more
than four decades. The methodology combines historical comparison with
contemporary institutional data within a unified analytical framework,
providing a comprehensive assessment of industrial, demographic, spatial,
environmental, and infrastructural change while supporting future regional
planning toward 2050.

5. Building the Multi-Nodal Industrial-Urban Transformation Model

5.1 Building the Multi-Nodal Industrial-Urban Transformation
Model: An Introduction

The preceding sections established the historical, theoretical, and
methodological foundations of this research. Drawing upon a longitudinal
comparison between the 1983 baseline and the contemporary conditions of
2025, the present section synthesizes the empirical evidence to explain the
mechanisms through which Jubail Governorate evolved from a planned
industrial city into an integrated multi-nodal industrial-urban region.
Rather than presenting industrial, demographic, spatial, and environmental
changes as isolated outcomes, the analysis demonstrates that these
dimensions interacted continuously over more than four decades, producing
a coherent regional transformation driven by institutional continuity,
strategic planning, and sustained infrastructure investment.

The findings indicate that the transformation of Jubail cannot be adequately
interpreted using conventional models that treat industrial cities as self-
contained urban entities. Instead, the governorate has progressively
developed into a regional system composed of interconnected industrial,
logistical, infrastructural, environmental, and urban nodes whose functions
reinforce one another within a unified spatial structure. This systemic
perspective shifts the analytical focus from the growth of individual
industrial facilities to the evolution of an integrated regional production
landscape.

Building on this interpretation, the present study proposes the Multi-Nodal
Industrial-Urban Transformation Model as its principal theoretical
contribution. The model conceptualizes long-term industrial development
as a cumulative process in which industrial investment stimulates
infrastructure expansion, infrastructure enables industrial diversification,
diversified production generates logistics integration, and these interactions
collectively reshape demographic patterns, urban structure, and



Alaall g ) and) Jabadl) Alaa ISSN: 2698 - 6159
Journal of Urban and Territorial Planning ISSN (PRINT): 2699 - 2604

environmental governance. Through successive stages of regional
development, these interdependent processes give rise to an integrated
industrial-urban system characterized by functional specialization, spatial
connectivity, institutional coordination, and increasing regional resilience.

The proposed model is derived inductively from the longitudinal evidence
assembled throughout this research rather than from a single theoretical
tradition. While informed by the literature on industrial urbanization,
regional development, growth poles, logistics systems, and sustainable
planning, it integrates these perspectives within a unified explanatory
framework grounded in the empirical evolution of Jubail Governorate.
Consequently, the model is intended not only to interpret the Jubail
experience but also to provide a conceptual framework for analysing
comparable industrial regions undergoing rapid structural transformation.

Accordingly, this section is organized into six interrelated components. It
begins by examining industrial transformation as the primary catalyst of
regional change, followed by demographic and spatial restructuring,
environmental sustainability, and the emergence of an integrated multi-
nodal industrial-urban system. The discussion then identifies the principal
planning implications of these findings before presenting future
development scenarios extending toward 2050. Together, these components
establish the empirical, conceptual, and strategic foundations of the
proposed Multi-Nodal Industrial-Urban Transformation Model.

5.2 Industrial Transformation: The Primary Driver of Regional
Change

The longitudinal evidence demonstrates that industrial development
constituted the primary catalyst of Jubail Governorate's transformation over
the period 1983-2025. While demographic growth, urban expansion,
logistics development, and environmental improvements were all
significant dimensions of regional change, each evolved largely in response
to successive waves of industrial investment. Rather than functioning as an
isolated economic sector, industrialization initiated a cumulative
development process that progressively reshaped the governorate's spatial
structure, institutional capacity, and regional economy.

The comparison between the 1983 baseline and the contemporary situation
reveals the remarkable scale of this transformation. During the study
period, the number of industrial establishments expanded from fewer than
twenty to more than 950 facilities, while the industrial workforce increased
from approximately 12,000 employees to over 180,000. At the same time,
cumulative industrial investment exceeded SAR 900 billion, reflecting the
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governorate's emergence as one of the world's largest integrated industrial
complexes. Industrial production also evolved from a narrow concentration
in basic petrochemicals to a diversified portfolio encompassing
downstream petrochemicals, advanced manufacturing, mining, metals
processing, logistics services, and energy-intensive industries.

These quantitative changes represent more than simple industrial growth.
They reflect successive stages of structural diversification that
progressively expanded the governorate's functional complexity. The
establishment of Jubail 1l marked a transition from large-scale
petrochemical production toward higher-value downstream industries
supported by advanced utility systems and specialized industrial
infrastructure. The subsequent development of Ras Al-Khair Industrial City
introduced a complementary upstream production system centred on
mining, aluminium, phosphate processing, and maritime industries.
Together, these developments extended the regional industrial value chain
beyond the boundaries of the original industrial city.

A further stage of transformation emerged through the development of the
Highway 95 logistics corridor, particularly MCCL Yard 2, which
introduced large-scale modular fabrication, heavy industrial services,
logistics staging, and supply-chain integration. Rather than representing an
independent industrial zone, this corridor performs an integrative function
by linking upstream mineral production with downstream manufacturing
through coordinated logistics and industrial support services. Consequently,
the governorate's industrial structure evolved from a single production
centre into a spatially integrated network of specialized yet mutually
dependent industrial nodes.

This evolution illustrates an important characteristic of long-term industrial
transformation. Industrial investment did not merely increase production
capacity; it generated new functional relationships between production,
infrastructure, logistics, and urban development. As industrial activities
diversified, demand expanded simultaneously for transportation networks,
utility corridors, residential communities, educational institutions,
environmental management systems, and specialized labour markets.
Industrial growth therefore acted as the initiating force of a broader
regional restructuring process whose effects extended well beyond the
industrial sector itself.

From the perspective of the proposed Multi-Nodal Industrial-Urban
Transformation Model, industrial transformation constitutes the first
stage in a cumulative sequence of regional development. Sustained
industrial investment stimulates infrastructure expansion; infrastructure
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enables production diversification; diversification requires logistics
integration; and these interconnected processes subsequently reshape
demographic dynamics, urban development, environmental governance,
and regional competitiveness. In this sense, industrialization should be
understood not as an end in itself but as the principal engine initiating a
broader process of industrial-urban transformation.

The empirical evidence from Jubail therefore suggests that the long-term
success of major industrial regions depends less on the expansion of
individual industrial facilities than on the capacity of industrial investment
to generate increasingly integrated regional systems. This interpretation
provides the first conceptual pillar of the Multi-Nodal Industrial-Urban
Transformation Model, upon which the subsequent dimensions of
demographic transformation, environmental sustainability, regional
integration, and strategic planning are progressively constructed.

Industrial performance between 2020 and 2025 demonstrates substantial
expansion, diversification, and value-chain deepening across the

governorate.
Table 2. Key Industrial Indicators (1983 vs. 2025)
|Indicator ||1983 ||2025 ||% Change ||Source |
Total Industrial|| 0
Establishments 20 950+ +4,650% RCJY (2024)
[Industrial Workforce ||~12,000 180,000+ |+1,400%  |lGOsSI (2024) |
Industrial Share of
National GDP <1% 7% — GASTAT

. . . Diversified petrochemicals,
Main Industrial| Basic metals, energy, advanced|— SABIC/ARAMCO
Products petrochemicals materials

Key Patterns
e Jubail now hosts one of the largest petrochemical complexes in the
world.
e Ras Al-Khair contributes an industrial output exceeding 16 million
tons/year of metals and minerals.
e Yard 2 supports the region’s industrial ecosystem via modular
fabrication, pre-assembly, and heavy logistics.
Total cumulative investments in Jubail alone exceed SAR 900 billion.
5.2.1 Industrial Investments and Growth
RCJY reports show:
SAR 706.21 billion total investments by 2023.
SAR 580.36 billion from private industry (82%).
SAR 125.86 billion from RCJY in infrastructure, utilities, and
environmental systems.
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Table 3. Socioeconomic and Industrial Indicators (2023)

|Indicator ||2023 Value ||Interpretation |
|Tota| Investments ||SAR 706.21B ||Hi5toric capital expansion |
|Private Sector Share  |[SAR 580.36B |[Indicates strong investor confidence |
[Royal Commission Share|SAR 125.86B ||Continued state leadership in planning |
[Industrial Workforce  ||~105,000 ||Stable expansion tied to diversification|
[Housing Units 135,000+ || Reflects demographic maturity |
[Population 218,289 (city); ~505,000 (governorate)||Strong growth trajectory |

5.2.2 Multi-Node Industrial System Indicators
Table 4. Comparative Industrial Indicators

Node Workforce Population||Main Industries Total Strategic Role
Investment

Jubail Industrial 100,000+ 250,000+ Petrochemicals, —SAR900B |[POwnstream

City manufacturing hub

Ras  Al-Khair),; ;5q 11,119 |[Mining, metals SAR 182.4gB ||UPstream

Industrial City anchor

g:)gr?‘l'(\;?; / Ya?g Variable logistics| Fabrication,  heavy||Private Mid-chain
workforce logistics investments  (|lintegrator

2

This tri-nodal model is foundational to Jubail’s new industrial geography.
5.2.3 Industry Growth Rates
Recent RCJY performance data highlight:

e Manufacturing growth: +11% (2023)

e Light industries growth: +77% (2023)

e Logistics activity: accelerating westward toward Abu Hadriyah
Road
This confirms the shift toward:
Value-park industries (Jubail I1)
Green-metals and mining (Ras Al-Khair)
Regional logistics and staging (Yard 2)
5.3 Demographic and Spatial Transformation: Restructuring the
Regional Urban System
Industrial expansion in Jubail Governorate was accompanied by profound
demographic and spatial restructuring, confirming that industrialization
functioned not merely as an economic process but as a comprehensive
regional transformation mechanism. The longitudinal comparison
demonstrates that changes in population distribution, urban form,
residential development, and regional connectivity occurred in parallel with
successive phases of industrial growth, reinforcing the close
interdependence between economic production and spatial organization.
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Between 1983 and 2025, the governorate's population increased from
approximately 45,000 inhabitants to more than 500,000, representing one
of the most rapid demographic transformations among planned industrial
regions in the Middle East. Equally significant was the qualitative
transformation of the population structure. The early industrial phase was
characterized predominantly by a temporary expatriate workforce
concentrated around industrial facilities. Over time, however, sustained
economic expansion, improved public services, educational institutions,
and residential development encouraged the emergence of permanent
communities and multi-generational households. Increasing labour-force
participation among Saudi nationals, together with rising female
participation in the workforce, further reflected the transition toward a
mature and diversified urban society.

The spatial consequences of this demographic transformation were equally
substantial. Urban growth progressively expanded beyond the boundaries
of the original industrial city, giving rise to a polycentric urban structure in
which residential districts, industrial zones, logistics corridors, and public
infrastructure  became increasingly interconnected. Rather than
concentrating growth within a single urban core, development extended
across the governorate through coordinated investments in transportation
networks, utility systems, housing, and community services.

Within this evolving regional structure, Al-Jubail Al-Balad emerged as the
governorate's principal residential and urban centre. By 2025, more than
half of the governorate's population resided outside the industrial cities,
confirming that long-term regional growth depended not only on industrial
production but also on the development of stable urban communities
capable of supporting an increasingly diversified economy. This shift
transformed Al-Jubail Al-Balad from its traditional role as a historic coastal
settlement into the primary urban anchor connecting industrial
development with residential expansion and public services.

At the regional scale, spatial restructuring was reinforced by the
progressive integration of transportation corridors, logistics facilities, ports,
utility infrastructure, and industrial clusters. The Highway 95 corridor,
together with expanding port and rail systems, strengthened functional
connectivity among Jubail Industrial City, Jubail Il, Ras Al-Khair, and
emerging logistics zones. Consequently, demographic growth and urban
expansion became increasingly organized around regional accessibility
rather than simple proximity to industrial production.

From the perspective of the proposed Multi-Nodal Industrial-Urban
Transformation Model, demographic and spatial transformation represent
the second stage of regional evolution. Once industrial investment
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establishes the economic foundation for growth, population expansion,
residential development, and spatial integration progressively reorganize
the regional urban system. Urban development therefore emerges not as an
independent process but as a structural response to industrial diversification
and expanding regional connectivity. Industrial production creates
employment opportunities; employment stimulates population growth;
demographic expansion generates demand for housing, infrastructure,
education, and public services; and these interactions collectively reshape
the spatial organization of the governorate.

The Jubail experience demonstrates that successful industrial regions
ultimately evolve beyond production-oriented landscapes into integrated
urban systems where economic functions and residential communities
develop simultaneously. This transition from an industrial city to a
diversified regional urban structure constitutes the second conceptual pillar
of the Multi-Nodal Industrial-Urban Transformation Model, providing
the demographic and spatial foundation upon which environmental
sustainability, regional integration, and long-term resilience are
subsequently built.

Jubail’s demographic profile has matured significantly since 1983.

Table 5. Key Demographic and Labor Indicators

lindicator 1983 |[2025 |[Source |
[Total Population |[~45,000 |[~505,000 |GASTAT (2022) |
Saudi Nationals |[25% |57% |GASTAT |

Female Labor
Participation

[Total Workforce |[12,000 180,000+ |GoslI |
Key Transformations
e Al Jubail Al Ballad became a big urban residential center.
e A shift from a transient migrant workforce (1980s) to a permanent
family-based community.
e Increased professionalization in engineering, logistics, environmental
management, and manufacturing.
¢ Rising female participation reflects Vision 2030 labor-market reforms.
5.4 Spatial and Urban Expansion
Spatial development reflects a linear coastal and inland expansion pattern.
Key Spatial Trends
« Urban growth of Al Jubail Al Ballad advanced eastward toward
Highway 95 logistics corridor, and Southward toward the Nave
Bace and to reach the Desalination Plant
« Urban growth advanced eastward toward industrial clusters and
westward toward Highway 95 logistics corridor.

<10% 35% GOSI (2024)
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« Total built-up area of Jubail Industrial city expanded from <10 km?
(1983) to >60 kmz (2025).
« The integrated utility corridors and seawater cooling systems in
Jubail 11 enable high-energy industries.
« Ras Al-Khair’s spatial planning integrates:
o industrial clusters
o residential districts
o logistics and port zones
o environmental buffer systems
5.4 Environmental Sustainability and Institutional Governance:
Enabling Long-Term Regional Resilience
Environmental sustainability represents one of the defining characteristics
of Jubail Governorate's long-term transformation. Unlike many rapidly
industrializing regions where economic expansion has frequently been
accompanied by environmental degradation, the longitudinal evidence
demonstrates that industrial growth in Jubail was progressively matched by
the expansion of environmental governance, infrastructure investment, and
institutional capacity. This parallel evolution illustrates that environmental
management was not a secondary outcome of development but an integral
component of the regional transformation process.
The comparison between the 1983 baseline and contemporary conditions
reveals substantial improvements across multiple environmental indicators.
Air-quality compliance now exceeds 95 percent, desalination capacity has
increased more than fourteen-fold, green areas have expanded significantly,
and wastewater treatment and recycling systems have become integral
components of industrial resource management. Continuous environmental
monitoring, supported by advanced information systems and regulatory
oversight, has enabled the governorate to accommodate large-scale
industrial expansion while maintaining progressively higher environmental
standards.
These achievements were made possible by the institutional framework
established by the Royal Commission for Jubail and Yanbu (RCJY).
Throughout the study period, the Commission maintained a unified
governance structure that integrated industrial planning, environmental
regulation, infrastructure provision, and urban development within a single
institutional system. This continuity reduced administrative fragmentation,
facilitated coordinated investment, and enabled environmental
considerations to be incorporated into every stage of regional development
rather than being addressed only after industrial expansion had occurred.
The interaction between environmental governance and infrastructure
development further strengthened regional resilience. Major investments in
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desalination  facilities, utility  corridors, wastewater treatment,
environmental monitoring, and industrial waste management created the
supporting systems required for sustained industrial growth. Consequently,
environmental infrastructure evolved alongside industrial production,
reducing ecological risks while increasing the efficiency and reliability of
regional resource systems.

From the perspective of the proposed Multi-Nodal Industrial-Urban
Transformation Model, environmental sustainability and institutional
governance constitute the stabilizing mechanisms of long-term regional
transformation. Whereas industrial investment initiates development and
demographic expansion reorganizes the urban system, institutional
governance ensures coordination among increasingly complex regional
functions. Environmental management therefore performs a dual role:
protecting ecological resources while simultaneously reinforcing the long-
term competitiveness and operational resilience of the regional economy.
The Jubail experience demonstrates that successful industrial regions
cannot be explained solely through economic growth or spatial expansion.
Their long-term sustainability depends equally upon the capacity of
governance institutions to coordinate industrial  development,
environmental protection, infrastructure investment, and urban planning
within a coherent strategic framework. This institutional dimension
distinguishes the proposed model from conventional industrial
development theories by recognizing governance as an active driver of
regional transformation rather than merely an administrative support
function.

Accordingly, environmental sustainability and institutional governance
represent the third conceptual pillar of the Multi-Nodal Industrial-
Urban Transformation Model. Together with industrial transformation
and demographic—spatial restructuring, they establish the conditions under
which large industrial regions can evolve into resilient, competitive, and
environmentally sustainable urban systems.

Table 6. Environmental and Sustainability Indicators

\Indicator H1983 H2025 Hlmprovement HSource \
Water Desalination|(100,000 1,500,000
Capacity m3/day m3/day +1400% swee

. . . Major
Air Quality Compliance |[Low >95% improvement RCJY
|Green Area Coverage  ||<2 km? |~18 km? | +800% |RCIY |
[Monitoring Stations |— 20+ = |IRCIY/MoEWA
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Environmental Achievements
« Continuous air-quality monitoring across 20+ stations.
. Efficient waste management and industrial-effluent regulation.
« Green belts and landscaping buffers reduce heat island effects.
. Wastewater recycling supports industrial cooling and irrigation.
5.7 Regional Industrial Expansion West of Jubail
The Highway 95 industrial-logistics corridor has emerged as a strategic
extension of Jubail’s industrial footprint.
Key Components
« MCCL Yard 2. Heavy fabrication, modular assembly, storage,
staging.
« Wasit Gas Plant: Primary gas backbone enabling large-scale
industrial expansion.
« Connectivity: Linking Jubail <» Ras Al-Khair via a unified corridor.
Ras Al-Khair Indicators
« Residents: 11,119
« Workforce: 11,458
« Housing: 3,959 units
« Investments: SAR 182.48B
« Industrial waste recycling: 55.10% (notable circular-economy
achievement)
5.8 Synthesis of Trends
A cohesive spatial pattern emerges across industrial, urban, demographic,
and environmental indicators:
1. Industrial Resilience
From basic petrochemicals (1980s) to a diversified, global-scale industrial
base.
2. Demographic Stability
A permanent, skilled, family-oriented population underpins long-term
growth.
3. Spatial Urban Integration
Al Jubail Al Ballad, Jubail 1, 2, 3, Yard 2, Ras Al-Khair, and Highway 95
form a unified regional industrial-logistics corridor.
4. Environmental Leadership
High compliance with environmental standards and significant green
expansion.
5.5 Emergence of the Multi-Nodal Industrial-Urban Transformation
Model
The preceding analyses collectively demonstrate that the transformation of
Jubail Governorate cannot be adequately explained through conventional
industrial-city models that focus primarily on industrial expansion or urban
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growth as independent processes. Instead, the longitudinal evidence reveals
the gradual emergence of a structurally integrated regional system in which
industrial production, logistics infrastructure, demographic transformation,
environmental governance, and institutional continuity evolved through
continuous interaction over more than four decades.

This pattern of development suggests that the governorate's transformation
followed a cumulative rather than linear trajectory. Industrial investment
initiated the process by establishing the economic base for regional
development. Expanding industrial production subsequently generated
demand for transportation infrastructure, utility networks, logistics
facilities, housing, education, and public services. These investments
stimulated demographic growth and spatial expansion, while increasing
regional complexity required progressively stronger institutional
coordination and environmental governance. Each phase therefore
reinforced the next, creating a self-sustaining cycle of industrial and urban
development rather than a sequence of isolated planning interventions.

The resulting regional structure differs fundamentally from the traditional
concept of an industrial city. Rather than concentrating economic activity
within a single production centre, Jubail Governorate evolved into a
functionally differentiated regional system composed of complementary
development nodes. Jubail Industrial City became the principal
downstream manufacturing centre, Ras Al-Khair Industrial City developed
as the upstream mining and metals hub, while the Highway 95 logistics
corridor emerged as the regional axis integrating production, transportation,
and industrial support services. These specialized nodes are linked by
strategic infrastructure, including ports, railways, gas-processing facilities,
desalination systems, utility corridors, and advanced transportation
networks, all operating within a unified institutional framework.

The analysis further demonstrates that the interaction among these nodes
generates capabilities that exceed the sum of their individual functions.
Industrial specialization increases production efficiency, logistics
integration enhances regional connectivity, infrastructure investment
improves operational reliability, environmental governance strengthens
long-term sustainability, and coordinated planning promotes balanced
urban growth. Together, these interactions produce an adaptive regional
system capable of accommodating continuous industrial diversification
while maintaining environmental quality and urban livability.

Based on these findings, this study proposes the Multi-Nodal Industrial-
Urban Transformation Model as an analytical framework for
understanding the long-term evolution of large industrial regions. The
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model explains regional transformation as a dynamic process driven by the
interaction of five mutually reinforcing dimensions:

1. Industrial Transformation, which provides the initial economic
engine for regional development.

2. Infrastructure and Logistics Integration, which connect
production systems and expand regional functionality.

3. Demographic and Spatial Transformation, which reorganize
settlement patterns and urban structure.

4. Environmental Sustainability and Institutional Governance,
which ensure long-term resilience, resource efficiency, and strategic
coordination.

5. Regional Functional Integration, through which specialized
industrial, logistical, environmental, and urban nodes operate as a
coherent territorial system.

Unlike conventional industrial development models that emphasize
individual sectors or isolated urban centres, the proposed framework
interprets regional transformation as an evolving network of functional
relationships. The explanatory power of the model lies not in any single
development component but in the cumulative interaction among these five
dimensions, which collectively determine the trajectory of long-term
industrial-urban evolution.

Although developed from the longitudinal experience of Jubail
Governorate, the proposed model is intended to extend beyond the
immediate case study. Its conceptual structure provides a transferable
analytical framework for examining other large industrial regions
undergoing rapid structural transformation, particularly where industrial
diversification, logistics integration, environmental sustainability, and
institutional continuity jointly influence regional development outcomes.
Consequently, the model contributes not only to the interpretation of the
Jubail experience but also to broader theoretical discussions concerning
industrial urbanization, regional planning, and sustainable territorial
development.
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Figure 2. The Multi-Nodal Industrial-Urban Transformation Model

Institutional Stable governance framework, long-term vision,
£ oAl and institutional coordination ensure policy consistency
Continuity and integrated regional development. )
. Industrial Sustained industrial investment establishes the economic

Investment base and initiates the transformation of the region.

Strategic investment in transportation, utilities, energy,
water, and digital infrastructure enables industrial
expansion and operational efficiency.

. Infrastructure
Development

. Industrial Diversification across sectors and value chains increases
Diversification industrial complexity, productivity, and resilience.

Integrated logistics systems, multimodal connectivity,
and port-rail-road networks link production, markets,
and global supply chains.

Population growth, workforce development, and spatial
expansion reshape settlement patterns and urban
structures across the region.

7. Environmental Environmental governance, resource efficiency, and
- B circular economy practices ensure ecological balance
SUStmnab'hty and long-term sustainability.

8. Functional Interconnection of industrial, logistical, urban,
Regional Integration environmental, and service functions creates a cohesive
and efficient regional system.

9. Multi-Nodal A network of complementary industrial, logistical,
and urban nodes operates within an integrated
regional framework.

Industrial-Urban Region

Enhanced productivity, innovation, quality of life,
and environmental stewardship drive long-term
competitiveness and sustainable development.

10. Regional Competitiveness
& Sustainable Development

Model Logic: Institutional continuity initiates a cumulative transformation process in which economic,
spatial, environmental, and institutional dimensions reinforce one another, culminating in a resilient,
competitive, and sustainable multi-nodal industrial-urban region.

Source: Author's elaboration based on longitudinal analysis of Jubail Governorate, 1983-2025.

Figure 2: The Proposed Multi-Nodal Industrial-Urban Transformation
Figure 2 presents the Multi-Nodal Industrial-Urban Transformation
Model proposed in this study, which synthesizes the longitudinal evidence
derived from the transformation of Jubail Governorate between 1983 and
2025. The model conceptualizes regional transformation as a cumulative
and sequential process initiated by institutional continuity, which
provides the governance stability necessary to sustain long-term industrial
investment. Industrial investment subsequently stimulates infrastructure
development, creating the physical and operational foundation for
industrial diversification and the expansion of regional value chains. As
production systems become increasingly diversified, logistics integration
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strengthens functional connectivity among industrial, transport, and service
networks, facilitating broader demographic and spatial transformation
through urban expansion, population growth, and the development of
permanent communities. These processes are reinforced by environmental
sustainability, which enhances resource efficiency and long-term
resilience through integrated environmental governance. The interaction of
these dimensions ultimately generates functional regional integration,
whereby specialized industrial, logistical, environmental, and urban nodes
operate as complementary components of a unified territorial system. The
final outcome is the emergence of a Multi-Nodal Industrial-Urban
Region capable of achieving higher levels of regional competitiveness
and sustainable development. Accordingly, the model illustrates that the
long-term evolution of major industrial regions is not driven by industrial
expansion alone, but by the cumulative interaction of institutional,
economic, infrastructural, spatial, environmental, and governance processes
operating within an integrated regional framework.

5.6 Planning Implications: From Industrial Growth to Integrated
Regional Development

The proposed Multi-Nodal Industrial-Urban Transformation Model
provides several planning implications that extend beyond the empirical
findings of the Jubail case. By demonstrating that long-term industrial
development is driven by the interaction of industrial production,
infrastructure,  logistics, environmental governance, and urban
development, the model suggests that future planning strategies should
adopt a comprehensive regional perspective rather than focusing on
individual industrial projects or isolated urban centres.

The first implication concerns the scale of planning. The findings indicate
that large industrial regions should be planned as integrated territorial
systems in which industrial zones, residential communities, logistics
corridors, transportation networks, utility infrastructure, and environmental
resources are coordinated within a unified regional framework. This
regional perspective reduces spatial fragmentation, strengthens functional
connectivity, and improves the long-term efficiency of public and private
investment.

A second implication relates to industrial diversification. The experience of
Jubail demonstrates that sustainable regional development depends not
only on expanding industrial production but also on strengthening the
functional relationships between upstream industries, downstream
manufacturing, logistics services, research institutions, and supporting
infrastructure. Planning should therefore prioritize value-chain integration
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and regional specialization rather than the isolated expansion of industrial
capacity.

The third implication concerns urban development and quality of life. As
industrial regions mature, demographic growth generates increasing
demand for housing, education, healthcare, cultural facilities, public spaces,
and recreational amenities. The findings suggest that these elements should
be regarded as strategic infrastructure supporting long-term economic
competitiveness rather than as secondary social services. A balanced
relationship between industrial production and urban livability is therefore
essential for attracting skilled labour, supporting permanent communities,
and enhancing regional resilience.

Environmental governance represents a fourth planning implication. The
Jubail experience demonstrates that environmental management is most
effective when integrated into the planning process from the earliest stages
of development. Continuous environmental monitoring, efficient resource
management, circular-economy practices, and coordinated institutional
oversight should therefore be considered fundamental components of
industrial planning rather than corrective measures introduced after
development has occurred.

Finally, the findings emphasize the importance of institutional continuity.
The long-term transformation of Jubail was facilitated by the consistent
planning and governance framework provided by the Royal Commission
for Jubail and Yanbu (RCJY). Stable institutions capable of coordinating
industrial investment, infrastructure provision, environmental regulation,
and urban development create the conditions necessary for sustained
regional transformation over extended periods.

Collectively, these planning implications reinforce the central proposition
of the Multi-Nodal Industrial-Urban Transformation Model: successful
industrial regions evolve through the coordinated interaction of economic,
spatial, environmental, and institutional systems. Consequently, future
regional planning should prioritize functional integration, adaptive
governance, and balanced territorial development as the principal
foundations of sustainable industrial urbanization.

5.7 Future Development Scenarios: Applying the Multi-Nodal
Industrial-Urban Transformation Model (2035-2050)

The Multi-Nodal Industrial-Urban Transformation Model developed in
this study provides a conceptual basis for exploring the future evolution of
Jubail Governorate beyond the period covered by the empirical analysis.
Rather than predicting a single deterministic future, the model identifies the
principal structural processes that are expected to shape regional
development as industrial diversification, technological innovation,
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demographic maturity, environmental sustainability, and institutional
continuity continue to interact over time.

Building upon these processes, the future development of Jubail
Governorate can be interpreted through three complementary and
sequential scenarios. These scenarios should not be regarded as competing
alternatives; instead, they represent successive stages in the continuing
evolution of an integrated industrial-urban region.

Scenario One: Industrial Consolidation (2035-2040)

The first stage is expected to be characterized by continued industrial
expansion and increasing economic diversification. Existing petrochemical
industries will continue to evolve toward higher-value production, while
mining, metals processing, advanced manufacturing, hydrogen
technologies, and low-carbon industries are expected to occupy an
increasingly important position within the regional economy. Continued
investment in strategic infrastructure, energy systems, and industrial
services will further strengthen Jubail's competitiveness within global
industrial networks.

Scenario Two: Regional Functional Integration (2040-2045)

As industrial activities continue to diversify, functional integration among
the governorate's principal development nodes is expected to become
increasingly important. Greater coordination between Jubail Industrial City,
Ras Al-Khair, and the Highway 95 logistics corridor will strengthen
regional production systems through improved multimodal transportation,
digital logistics platforms, advanced utility networks, and integrated supply
chains. At this stage, the governorate will increasingly function as a unified
regional production system rather than a collection of separate industrial
centres.

Scenario Three: Sustainable Metropolitan Industrial Region (2045-
2050)

The final stage represents the full maturation of the regional system.
Industrial competitiveness will increasingly depend upon the simultaneous
advancement of economic productivity, environmental sustainability, urban
quality of life, and institutional innovation. Continued investment in public
services, higher education, research and development, environmental
infrastructure, cultural facilities, recreational amenities, and sustainable
mobility will strengthen the governorate's capacity to attract skilled labour
and support permanent communities while maintaining international
industrial competitiveness.

Across these successive stages, the underlying structure of the proposed
Multi-Nodal Industrial-Urban  Transformation Model remains
unchanged. Industrial investment continues to stimulate infrastructure
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development;  infrastructure  supports  functional  specialization;
specialization strengthens logistics integration; integrated production
systems promote demographic and urban development; and institutional
governance maintains environmental sustainability and regional resilience.
Consequently, future transformation is interpreted not as a sequence of
isolated development projects but as the continued evolution of an adaptive
regional system whose components become progressively more
interconnected over time.

The future trajectory outlined in these scenarios aligns closely with the
strategic objectives of Saudi Vision 2030 and subsequent national
development initiatives. More importantly, it demonstrates the broader
applicability of the proposed analytical model. Although derived from the
experience of Jubail Governorate, the model provides a conceptual
framework capable of supporting long-term planning and comparative
analysis in other rapidly industrializing regions where coordinated
industrial growth, regional integration, and sustainable urban development
constitute the principal drivers of territorial transformation.

Figure 3. Future Spatial Framework for Urban and Industrial Development in Jubail Governorate (Scenario 4: 2050)
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Figure 3. Spatial Application of the Proposed Multi-Nodal Industrial-Urban
Transformation Model: Jubail Governorate 2050 Scenario.
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Figure 3 illustrates the spatial expression of Scenario 4 (2050), depicting
the anticipated evolution of Jubail Governorate into a fully integrated
Multi-Nodal Industrial-Urban Region. The proposed framework
envisions the governorate as a functionally interconnected regional system
structured around three complementary development nodes: Jubail
Industrial City as the principal downstream manufacturing and industrial
services hub, Jubail City (urban centre) as the primary residential,
administrative, and service core, and Ras Al-Khair Industrial City as the
upstream mining and metals production centre. These nodes are linked
through an integrated network of industrial corridors, major highways,
railway infrastructure, logistics facilities, and expanded port systems,
creating a continuous production and distribution axis extending along the
Arabian Gulf coast. The scenario also identifies future industrial expansion
areas, protected environmental zones, and urban growth boundaries,
emphasizing the importance of balancing economic development with
environmental stewardship and spatial sustainability. Rather than
representing a conventional urban expansion plan, the framework
visualizes the territorial application of the Multi-Nodal Industrial-Urban
Transformation Model, demonstrating how industrial specialization,
logistics integration, coordinated infrastructure, institutional governance,
and sustainable urban development collectively contribute to regional
competitiveness and long-term resilience. Accordingly, the figure translates
the study's analytical model into a strategic spatial vision for Jubail
Governorate beyond 2050.

6. Conclusions and Future Outlook

This study has examined the long-term industrial-urban transformation of
Jubail Governorate between 1983 and 2025 through a longitudinal
comparative framework integrating historical evidence with contemporary
institutional data. Using the author's 1983 doctoral dissertation as a
historical baseline, the research traced more than four decades of change in
industrial development, demographic dynamics, spatial expansion,
infrastructure, and environmental performance.

The findings demonstrate that Jubail has evolved far beyond its original
role as a planned industrial city. The governorate has developed into an
integrated multi-nodal industrial-urban region in which Jubail Industrial
City, Ras Al-Khair Industrial City, and the Highway 95 logistics corridor
operate as complementary components of a unified regional production
system. This transformation has been supported by sustained institutional
governance, strategic infrastructure investment, and continuous industrial
diversification, resulting in substantial improvements in economic
performance, urban development, and environmental management.
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The study contributes to the literature in three principal ways. First, it
provides one of the few longitudinal assessments of industrial-urban
transformation spanning more than four decades using consistent historical
and contemporary datasets. Second, it advances a regional analytical
perspective that conceptualizes Jubail Governorate as an integrated
industrial-urban system rather than a collection of independent industrial
developments. Third, it demonstrates how industrial production, logistics,
infrastructure, environmental governance, and urban development can be
examined within a unified analytical framework applicable to large
industrial regions.

From a planning perspective, the findings highlight the importance of
maintaining balanced regional development by integrating industrial
expansion with environmental sustainability, urban livability, and
community services. The continued evolution of Jubail will depend not
only on industrial growth but also on strengthening transportation
connectivity, logistics integration, public amenities, environmental
resilience, and high-quality residential environments. These priorities are
closely aligned with the objectives of Saudi Vision 2030 and the Kingdom's
long-term industrial and regional development strategies.

Despite its comprehensive scope, the study has certain limitations. The
analysis relies primarily on available institutional datasets, while some
historical indicators remain incomplete or unavailable for specific periods.
In addition, future development scenarios are based on current planning
assumptions and should therefore be interpreted as strategic planning
frameworks rather than deterministic forecasts.

Future research may extend the present analysis by incorporating predictive
spatial modelling, artificial intelligence, digital twins, and high-resolution
geospatial data to simulate future industrial expansion and urban growth
under alternative development pathways. Comparative studies involving
other large industrial regions in Saudi Arabia and internationally would
also contribute to a broader understanding of sustainable industrial
urbanization.

In conclusion, Jubail Governorate represents one of the most significant
examples of planned industrial transformation in the contemporary Middle
East. The governorate's experience demonstrates how long-term
institutional continuity, integrated regional planning, and sustained
infrastructure investment can support the emergence of a globally
competitive and environmentally responsible industrial-urban region. The
analytical framework developed in this study provides a foundation for
future research and strategic planning in rapidly evolving industrial regions
both within Saudi Arabia and beyond..



Alaall g ) and) Jabadl) Alaa ISSN: 2698 - 6159
Journal of Urban and Territorial Planning ISSN (PRINT): 2699 - 2604
Reference

1. Ahmed Jarallah Al-Jarallah (1983) " Impact of Industrialization on
Small sized Twon of Jubail" Published PHD Decertation, Unveracity of
Northern Colorado.

2. Ahmed Jarallah Al-Jarallah (1995) " Balancing the Utilization of
Natural Resources in Development and Environmental Security;
Utilizing Natural Gas, an Example from Saudi Arabia": The First Annual
Conference of Environment, Menoufia University, Egypt.

3. Ahmed Jarallah Al-Jarallah (1996) Quantitative Analysis of Factors
Affecting the Variation in Air Pollutants Concentration in Saudi Arabian
Petroleum Cities, Journal of the Faculty of Arts at Alexandria
University.

4. Ahmed Jarallah Al-Jarallah & Ali Almiloth (2008) "The Urban Ecology
of Jubail Industrial City in Saudi Arabia (A Factorial Ecology Analysis)"
Periodical Bulletin of the Kuwait Geographical Society

5. Ahmed Jarallah Al-Jarallah & lIbrahim Al Sulaimi (1993) Variations of
Air Pollutants in Jubail Industrial City, journal of Arabian Gulf Industrial
Organization

6. Al-Harigi, F. (2003). Urban planning challenges in the new industrial
cities: The case of Jubail. Habitat International, 27(4), 571-582.

7. Al-Juhani, F. (2011). The role of industrial cities in economic
development: Jubail as a model. Journal of Economics and
Development, 12(3), 77-104.

8. Al-Khatib, A. (2015). Industrial development in Saudi Arabia: A case
study of Jubail Industrial City. King Saud University.

9. Al-Mayouf, Y. (2019). Assessing the environmental performance of
Jubail industrial complex. Environmental Monitoring and Assessment,
191(7).

10. Al-Mousa, A. (2014). Urban planning in Saudi industrial cities: An
evaluation of the Jubail experience. Gulf Studies Journal, 40(2), 129-
158.

11. Al-Sayyari, A. (2014). Industrial cities in Saudi Arabia: A study of
Jubail and Yanbu. King Saud University Press.

12. Al-Shaheeb, M. (2016). Environmental impacts of heavy industries in
Jubail Industrial City. Journal of Environment and Development, 25(4),
212-240.

13. Al-Sultan, A., & Rahman, S. (2016). Industrial development and spatial
expansion in Jubail Industrial City. Cities, 56, 93—-105.

14. Bechtel Corporation. (1985-2020). Jubail Master Plan series.


https://www.researchgate.net/profile/Ahmed-Al-Jarallah?_sg%5B0%5D=oCRUN5XAh7HGcJpnIWjW3UGQT6iHyDGwGVEie0As9X_eI_qYFUndkeFQI__N2Cdje1JJtqI.4fj3bsCGoI3TaxV-4n951u3Zph9RzigzjQGrmUWy1eWnmbHwrJ2YTACqHkqSfahlsqAAit24bx7w8EY4SVkoIQ&_sg%5B1%5D=EzoDx5DAJUemx5dPjyiyC2Pj4pzo-gTAj6HKFMqMpjNzHKhcgrvZCL6lyRY7VXW3Y-yUh7U.KHJepxoihnuVKeuxeFPSFMp_6Ze8vm5c40SPXD_d_4XiHOStiNVW9GYP1gYPIfuX3fM7x-3-Ta3IYx4qaF213g&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Ahmed-Al-Jarallah?_sg%5B0%5D=oCRUN5XAh7HGcJpnIWjW3UGQT6iHyDGwGVEie0As9X_eI_qYFUndkeFQI__N2Cdje1JJtqI.4fj3bsCGoI3TaxV-4n951u3Zph9RzigzjQGrmUWy1eWnmbHwrJ2YTACqHkqSfahlsqAAit24bx7w8EY4SVkoIQ&_sg%5B1%5D=EzoDx5DAJUemx5dPjyiyC2Pj4pzo-gTAj6HKFMqMpjNzHKhcgrvZCL6lyRY7VXW3Y-yUh7U.KHJepxoihnuVKeuxeFPSFMp_6Ze8vm5c40SPXD_d_4XiHOStiNVW9GYP1gYPIfuX3fM7x-3-Ta3IYx4qaF213g&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Ahmed-Al-Jarallah?_sg%5B0%5D=oCRUN5XAh7HGcJpnIWjW3UGQT6iHyDGwGVEie0As9X_eI_qYFUndkeFQI__N2Cdje1JJtqI.4fj3bsCGoI3TaxV-4n951u3Zph9RzigzjQGrmUWy1eWnmbHwrJ2YTACqHkqSfahlsqAAit24bx7w8EY4SVkoIQ&_sg%5B1%5D=EzoDx5DAJUemx5dPjyiyC2Pj4pzo-gTAj6HKFMqMpjNzHKhcgrvZCL6lyRY7VXW3Y-yUh7U.KHJepxoihnuVKeuxeFPSFMp_6Ze8vm5c40SPXD_d_4XiHOStiNVW9GYP1gYPIfuX3fM7x-3-Ta3IYx4qaF213g&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Ahmed-Al-Jarallah?_sg%5B0%5D=oCRUN5XAh7HGcJpnIWjW3UGQT6iHyDGwGVEie0As9X_eI_qYFUndkeFQI__N2Cdje1JJtqI.4fj3bsCGoI3TaxV-4n951u3Zph9RzigzjQGrmUWy1eWnmbHwrJ2YTACqHkqSfahlsqAAit24bx7w8EY4SVkoIQ&_sg%5B1%5D=EzoDx5DAJUemx5dPjyiyC2Pj4pzo-gTAj6HKFMqMpjNzHKhcgrvZCL6lyRY7VXW3Y-yUh7U.KHJepxoihnuVKeuxeFPSFMp_6Ze8vm5c40SPXD_d_4XiHOStiNVW9GYP1gYPIfuX3fM7x-3-Ta3IYx4qaF213g&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/scientific-contributions/Ali-Almiloth-2079409902?_sg%5B0%5D=fw7zo4iRrAO3X-VlpWiVgf2SFjgqC87RmAF9jyjbFtclEveyXPA3BWbmq3yf4umxeh-sGhk.t33Hv1WnfXuyifmIJxrBvXLED2oBfa00w3H0ClUu2Rv5Iza2cCyH3IogfeiaDJAIuygYnXZqsI3MUfsuQaC7eA&_sg%5B1%5D=fauGDUEDNYVEQE4_XwZ0xDDdodCX1fCw3s3BHizKdxc7fj47TEWk2CVCSkBqzGcOxMN6v1g.qzH1-VAifQWZWHpC0fI4SXEShHmaual9c6XgaexIMl_miXMrInCgg_2IcR8KuN8j6TVa6Z053eL-jxMUx0WLfw
https://www.researchgate.net/profile/Ahmed-Al-Jarallah?_sg%5B0%5D=3F4V_zhze_MievvPEcmmOZsrzBZeF47svE_Rgc3AFUsQT2VqfHGll2CYoSnl4eGDbJncM3E.pojCvNibvhKF5WYiUS4uD25rE-CA7l-lA3RETDaTxNYemFrDESF9tiRFnhOXM1SJVpuEN-VI4FdWvoDMzQ_tjA&_sg%5B1%5D=qI2BbiByLgg2rlfdGaIDfkWlDQ7HWQkdYR2LOaIs0_teuKmCMECa-BLPxIOqvI0HNNRBWQo.UU85nhiHQEB8gL8z7O65_hJXeoOpjdsxpbWgLrXc-DDlN1cznqRtMXAEwyMkxLfU07S_m12aS_9YoK3t38whXg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/scientific-contributions/Master-Student-Ibrahim-Al-Sulaimi-2080473242?_sg%5B0%5D=3F4V_zhze_MievvPEcmmOZsrzBZeF47svE_Rgc3AFUsQT2VqfHGll2CYoSnl4eGDbJncM3E.pojCvNibvhKF5WYiUS4uD25rE-CA7l-lA3RETDaTxNYemFrDESF9tiRFnhOXM1SJVpuEN-VI4FdWvoDMzQ_tjA&_sg%5B1%5D=qI2BbiByLgg2rlfdGaIDfkWlDQ7HWQkdYR2LOaIs0_teuKmCMECa-BLPxIOqvI0HNNRBWQo.UU85nhiHQEB8gL8z7O65_hJXeoOpjdsxpbWgLrXc-DDlN1cznqRtMXAEwyMkxLfU07S_m12aS_9YoK3t38whXg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJwcm9maWxlIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19

Alaally I yaall Jadasill Alas ISSN: 2698 - 6159
Journal of Urban and Territorial Planning ISSN (PRINT): 2699 - 2604

15. Carter, R. (2008). Christian sites of Eastern Arabia: New evidence from
Jubail and the Gulf coast. Arabian Archaeology and Epigraphy, 19(2),
178-195.

16. Dargin, J. (2013). Saudi Arabia’s petrochemical industry: Integration and
cluster development in Jubail. Middle East Economic Review, 49(3),
221-245.

17. GCC Secretariat. (2012). GCC industrial integration study: Case of
Jubail petrochemical hub.

18. Hausleiter, A., Eichmann, R., al-Saud, A., & al-Maqdir, M. (2014).
Dosariyah: Coastal settlement and Ubaid-related interaction in Eastern
Arabia. In R. Eichmann & A. Hausleiter (Eds.), Archaeology of the
Arabian Peninsula (pp. 55-78). German Archaeological Institute.

19. Hertog, S. (2011). Princes, brokers, and bureaucrats: Oil and the state in
Saudi Arabia. Cornell University Press.

20. King Abdullah Petroleum Studies and Research Center. (2019).
Industrial clusters in Saudi Arabia: Case study of Jubail.

21. Ma’aden  Phosphate = Company. (2018). Phosphate industry
environmental performance: Ras Al-Khair operations.

22. Ma’aden. (2020). Ras Al-Khair Industrial City: Mining and metals
expansion report.

23. McKinsey & Company. (2015). Saudi Arabia beyond oil: The
investment and productivity transformation.

24. National Industrial Development and Logistics Program. (2019).
Industrial development strategy: Jubail and Ras Al-Khair. Riyadh.

25. National Industrial Development and Logistics Program. (2019).
Program overview report.

26. Oxford Business Group. (2020). Jubail and Ras Al-Khair: Catalysts for
Saudi Arabia’s industrial diversification. In The Report: Saudi Arabia
2020.

27. Parsons Corporation. (2010). Urban growth analysis of Jubail Industrial
City.

28. Porter, M. E. (2008). The competitive advantage of industrial clusters:
Case examples from the Middle East. Harvard Business Review Press.

29. Ramady, M. A. (2010). The Saudi Arabian economy: Policies,
achievements, and challenges. Springer.

30. Reiche, D. (2010). Energy policies and industrial clusters in the Gulf:
The example of Jubail and Yanbu. Energy Policy, 38(1), 97-105.

31. Royal Commission for Jubail and Yanbu. (2018). Jubail Industrial City:
Forty years of achievement.

32. Royal Commission for Jubail and Yanbu. (2018). Jubail Industrial City:
Forty years of achievement. Riyadh.



Alaall g ) and) Jabadl) Alaa ISSN: 2698 - 6159
Journal of Urban and Territorial Planning ISSN (PRINT): 2699 - 2604

33. Royal Commission for Jubail and Yanbu. (2021). Sustainability and
innovation framework for Jubail Industrial City.

34. Royal Commission for Jubail and Yanbu. (2022). Ras Al-Khair
Industrial City development strategy.

35. Saudi  Aramco. (2020). Petrochemical and downstream integration
report.

36. Saudi Aramco. (2020). Petrochemical integration in Jubail: Annual
report. Dhahran.

37. Saudi Commission for Tourism and National Heritage. (2017).
Archaeological survey of Jubail Governorate: Preliminary findings.
Riyadh: SCTH Publications

38. Saudi Ports Authority. (2019). Ras Al-Khair Port performance and
logistics integration outlook.

39. Schlumberger. (2019). Downstream sector transformation in Jubail
Industrial City. Energy and Petrochemical Review, 12(4), 77-89.

40. UN-Habitat. (2017). Sustainable urban development in Saudi Arabia:
Lessons from industrial cities.

41. United Nations ESCWA.. (2020). Mining-based industrial development
in the Gulf: Ras Al-Khair as a regional model.

42. United Nations Industrial Development Organization. (2018). Industrial
cluster development in the GCC: Best practices from Jubail and Yanbu.

43. Vision 2030. (2016). Kingdom of Saudi Arabia Vision 2030.

44, World Bank. (2014). Industrial cities and economic diversification in the
GCC: The cases of Jubail and Yanbu.

45. World Bank. (2014). Industrial cities and economic diversification: The
cases of Jubail and Yanbu. Knowledge Center Translation.

46. World Bank. (2021). Mineral value-chain development in Saudi Arabia:
Case study of Ras Al-Khair.

Prof. Ahmed Al Jarallah

Professor of Urban and Regional Planning
Department of Urban and Regional Planning
Imam Abdulrahman Bin Faisal University
Saudi Arabia

Email: pro_ajj@hotmail.com



mailto:pro_ajj@hotmail.com

