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Abstract

Purpose: This paper critically examines the trajectories of urbanization in Africa and
how these pathways interact with long-term development scenarios across the
continent. It interrogates whether urbanization acts as a driver of inclusive economic
growth or fuels entrenched inequalities and environmental stress.

Design/Methodology: Using quantitative modelling techniques grounded in spatial
expansion indicators and scenario projections, this study employs Shared
Socioeconomic Pathway (SSP) frameworks to simulate urban land expansion trends
from 2020 to 2060 across African countries. The analysis calculates urban land area
changes and uses expansion indices to characterize growth patterns. It further
integrates macro- level demographic and economic datasets on urbanization dynamics
to assess implications for economic productivity, infrastructure demand, and service
delivery.

Findings: Results reveal that Africa’s urban land area will expand significantly
regardless of scenario, with more pronounced growth under development- oriented
SSPs. The patterns of expansion vary widely, with compact growth in higher- income
contexts and sprawl in lower-resource settings. Notably, informal settlements and
governance capacity emerge as systemic constraints on realizing inclusive
development.

Originality/Value: This paper synthesizes scenario modelling with urban economic
frameworks to provide evidence on the shape of future African urbanization and its
implications for development planning. It highlights that without proactive
governance and spatial planning, urbanization may reinforce inequities rather than
serve as a development catalyst.

Keywords: African urbanization, urban expansion modelling, development scenarios,
SSP, spatial planning, inclusive growth.
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1. Introduction

Africa is undergoing the most rapid urban transition in human history, with the
current pace of urbanization unparalleled across global regions. Urbanization on the
continent accelerated from roughly 35 per cent of the population living in urban areas
at the turn of the millennium to approximately 43.5 per cent by 2020, with projections
indicating that half of Africa’s population will be urban by around 2035. This
trajectory underscores a demographic megatrend with far-reaching implications for
economic, social and environmental development pathways in African states. Urban
centres in Africa are increasingly pivotal to national and regional GDP, offering
enhanced infrastructure access, job opportunities and improved social services relative
to rural contexts; however, they also grapple with deep- seated governance challenges,
underinvestment in infrastructure and pervasive informality that constrain their

development impact (UN Economic Commission for Africa, n.d.; OECD et al., 2025).

Notwithstanding the prevailing narrative of opportunity, the character of African
urbanization is heterogeneous and deeply contested. While some cities exhibit
relatively compact growth supported by structured planning, many urban
agglomerations expand through informal sprawl, producing uneven access to basic
services and heightening vulnerability to socio- economic shocks and climate risks.
These patterns are not merely descriptive; they embody critical questions about the
nature of urban development—whether urbanization can be harnessed to deliver
inclusive prosperity or will precipitate entrenched inequality and environmental
degradation. Quantitative models of urban expansion under different Shared
Socioeconomic Pathways (SSPs) scenarios offer a robust lens to interrogate these
questions by projecting spatial growth and its implications for infrastructure,

employment and social well- being (MDPI, 2024).

Additionally, the sheer scale of urban land expansion expected through mid- century
raises important challenges for African planners. Forecasts show a consistent rise in
urban land area across multiple SSPs, with some scenarios indicating particularly
rapid expansion in nations with strong economic growth and institutional capacity.

These projected patterns suggest that without strategic spatial planning and
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governance reforms, urban growth may exacerbate environmental pressures, reduce

livability and amplify social inequities (MDPI, 2024).

Taken together, these dynamics compel a rigorous, quantitative investigation into how
urbanization pathways intersect with long- term development scenarios across Africa.
Understanding these intersections is essential for designing policies that can leverage
urbanization as a force for sustainable growth rather than a vector for poverty and

exclusion.

2. Literature Review

Urbanization in Africa is widely acknowledged as one of the defining
socio- economic transformations of the twenty- first century, yet its consequences and
developmental implications remain deeply contested. Foundational works in African
urban studies insist that urbanization cannot be simplistically framed as either
inherently beneficial or uniformly detrimental to long-term development; rather, the
outcomes of urbanization are embedded in complex spatial, economic, environmental,
and governance dynamics (Organisation for Economic Co-operation and
Development et al.,, 2022). From a developmental planning perspective, this
complexity necessitates that scholars move beyond descriptive accounts of
demographic trends toward models that capture the interplays among spatial

expansion, economic structure, institutional capacity, and environmental sustainability.

A seminal strand of the literature situates African urbanization within the broader
context of global urban transitions. Angel, Parent, Civco, and Blei (2013) demonstrate
that Africa’s urban land area has expanded rapidly since the early 2000s, often
outpacing population growth and producing sprawling urban footprints that challenge
service delivery and infrastructure provision. Their spatial modeling indicates that
accessibility and neighbourhood effects significantly shape urban expansion patterns,
underscoring how demographic growth translates into spatial growth with uneven
structural consequences (Angel et al., 2013). Extending this modeling approach, Liu,
Cao, and Wang (2024) employ Shared Socioeconomic Pathway (SSP) scenarios to

simulate urban land use trends for African countries through 2060. Their findings
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reveal that urban expansion is projected to continue across all scenarios, with more
compact development associated with sustainable pathways (SSP1) and looser,
uneven expansion under scenarios dominated by resource dependency and weaker
governance (SSP3 and SSP4). These quantitative models illustrate that the future
spatial trajectories of African urbanization are intimately tied to broader development
pathways, with critical implications for infrastructure demand, economic inclusivity,
and environmental stress (Liu et al., 2024; Organisation for Economic Co- operation

and Development et al., 2022).

Despite the analytical value of scenario modeling, many studies emphasise that
African urbanization is deeply shaped by local and historical factors often omitted in
aggregate models. Potts (2017), for instance, critiques the assumption that
urbanization naturally leads to economic transformation and improved livelihoods.
Instead, he argues that patterns of declining productivity and pervasive informality
may lead to what he terms “urbanization with immiserisation,” where the growth of
urban populations does not align with gains in formal employment or income security.
This perspective challenges overly optimistic interpretations of urban agglomeration
benefits and highlights how structural economic constraints, particularly in
low- capital contexts, inhibit the realization of classical agglomeration economies in
African cities. Axel Leipziger and colleagues further elaborate on this tension, noting
that while urbanization theoretically enables economic specialization and productivity
growth, African cities often fail to capture these benefits due to inadequate
infrastructure, weak institutions, and limited investment in productive sectors
(Leipziger, 2015). This critical lens underscores the need to interrogate the economic

content of urbanization rather than its demographic form alone.

The relationship between urbanization and governance emerges as another central
theme in the literature. Urban planning, or the lack thereof, is widely implicated in
shaping future developmental outcomes. A large- scale review of urban plans across
African cities reveals that although many jurisdictions possess planning frameworks,
their implementation is frequently hindered by institutional limitations and financial
bottlenecks (Fadda, 2024). This observation compels deeper questions about the

governance mechanisms required to manage rapid urban expansion. While formal
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plans may exist on paper, their relevance is undermined when they fail to account for
actual built-up areas or when they lack linkages to budgetary allocations for
execution (Fadda, 2024). Such implementation gaps illustrate why spatial models of
future urban growth must be interpreted in light of governance realities. The absence
of coordinated planning also contributes to the proliferation of informal settlements—
spaces that remain largely invisible to formal policy instruments yet house a
substantial share of urban populations. Bettencourt and Marchio’s block-level
analysis across sub-Saharan Africa highlights how infrastructure deficits and
informality representation at the street level systematically correlate with
development limitations, indicating that informality is not merely a social condition
but a measurable spatial and functional characteristic of urbanization dynamics

(Bettencourt & Marchio, 2023).

Environmental dimensions of urbanization have become increasingly prominent in
African urban studies, reflecting the interplay between rapid expansion and ecological
vulnerabilities. Research on urbanization and environmental degradation finds that the
doubling of many African city populations by 2050 will intensify pressures on land,
water, air quality, and waste systems (Rivas, Santiago, Carlson, & Dunn, 2023). This
degradation, in turn, has profound implications for public health, disaster vulnerability,
and economic sustainability. The disconnect between urban growth and
environmental planning in many African contexts demonstrates that unchecked
expansion exacerbates vulnerability to climate shocks and resource scarcity. Studies
focusing on conservation outcomes echo this critique, arguing that although urban
growth threatens biodiversity and ecosystem integrity, cities can also become centres
for innovative conservation strategies if governance frameworks integrate
environmental stewardship with urban development objectives (Turner, 2023). The
dual nature of urbanization—as both a threat and a potential platform for
sustainability—suggests that long- term development scenarios must reconcile growth

with ecological resilience.

Urbanization literature also interrogates issues of social equity and exclusion within
rapidly changing cities. Research on housing and neighborhood policy in Ghana, for

example, reveals how legacies of elite capture and multi- dimensional exclusions
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shape access to land, services, and economic opportunities (Author, 2024). This
analytical approach dismantles simplistic narratives that attribute inadequate housing
solely to demographic pressures or income poverty. Instead, it locates exclusion in
historical policy decisions and governance structures that empower certain groups
over others, exacerbating spatial inequalities and undermining equitable development
outcomes. These insights align with the broader critical urban theory literature, which
emphasises that urbanization processes are deeply political and reflect power relations

over resources, land, and planning decisions.

Secondary cities have been an emerging focus within the literature, challenging the
disproportionate attention traditionally given to primate cities and metropolitan cores.
A recent analysis of urban expansion patterns in Tanzanian mid-sized cities
highlights how secondary urban centres perform distinct spatial dynamics compared
with large metropolitan hubs (Author, 2025). These cities often exhibit more varied
interactions between density and expansion and face unique infrastructural and
governance challenges. Given that a significant portion of future urban growth is
expected to occur in such secondary nodes, understanding their pathways will be
critical for holistic development planning. Their inclusion in quantitative models,
however, is still limited, revealing a scholarly gap that future research must address to

produce nuanced, regionally differentiated urbanization scenarios.

Another substantive dimension in the literature concerns the integration of urban
planning and food security. In contexts where rapid urban growth strains food supply
networks, planning frameworks that incorporate food system components are shown
to be indispensable for sustaining urban populations (Author, 2025). Urban food
systems are not peripheral issues but intersect fundamentally with spatial planning,
economic inclusivity, and public health outcomes. This intersection underscores how
urbanization pathways influence a range of sectoral outcomes beyond housing and
infrastructure, and explains why integrated policy frameworks are essential. Food
security, in this respect, becomes both an indicator of urban resilience and a crucial

component of long- term development trajectories.
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While the body of literature captures multiple dimensions of African urbanization,
significant gaps remain—particularly regarding integrated quantitative frameworks
that link spatial expansion modelling with socio- economic and governance variables.
Existing urban growth models often focus on land use changes and demographic
projections without fully incorporating institutional capacity or economic structure
into scenario pathways (Urban Growth Modeling in Africa, 2023). Moreover, data
limitations pose persistent challenges for calibrating and validating such models
across diverse African contexts. Scholars therefore call for improved spatial data
infrastructures and multi-scale modeling approaches capable of representing

regionally differentiated urbanization pathways.

In sum, the literature establishes that African urbanization is not a monolithic process
but a constellation of demographic, spatial, economic, environmental, and governance
phenomena. Its outcomes are contingent on the interplay of planning capacities,
institutional quality, infrastructure investment, and ecological constraints.
Urbanization can be a development catalyst when governed effectively, but it can also
entrench inequality and stress systems when unmanaged. These insights set the stage
for the quantitative analysis in this paper, which aims to bridge gaps in spatial and

scenario modeling of future urban pathways across African contexts.

3. METHODOLOGY

This study adopts a quantitative research methodology, employing spatial modeling
and scenario-based simulations to investigate urbanization pathways and their
implications for long-term development across Africa. The methodology is grounded
in empirical data on population, urban land area, economic indicators, and governance
indices. The goal is to generate a robust, mathematically derived understanding of
how urban expansion interacts with economic, infrastructural, and environmental

development scenarios.

3.1 Research Design
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The research uses a longitudinal spatial-quantitative design, integrating historical and
projected data from 2000 to 2060. Urban land expansion is modeled across 54 African
countries using Shared Socioeconomic Pathways (SSPs) to capture plausible
scenarios of economic development, demographic growth, and institutional capacity.
The SSP framework allows the differentiation of urban trajectories under alternative
assumptions of governance strength, technological innovation, and resource

management (Liu, Cao, & Wang, 2024).

This design enables the study to address three critical research questions:

i.  What are the projected rates and spatial patterns of urban expansion across Africa
under different development scenarios?

ii. How do variations in governance, infrastructure, and economic capacity affect
urban growth and development outcomes?

iii. Which urbanization pathways are most conducive to sustainable and inclusive

long-term development?

3.2 Data Sources

The study utilizes secondary datasets from highly credible sources to ensure robust

quantitative analysis:

Urban population and land area: United Nations World Urbanization Prospects

(UN DESA, 2022), LandScan global population data.

Economic and governance indicators: World Bank World Development Indicators

(WD, 2023), Mo Ibrahim Governance Index (MIGI, 2023).

Spatial data: MODIS satellite-derived urban extent maps, OpenStreetMap

infrastructure layers.

Scenario frameworks: Shared Socioeconomic Pathways (SSP1-SSP5) from the

International Institute for Applied Systems Analysis (ITASA, 2023).

3.3 Variables and Operationalization
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The study focuses on three categories of variables:

Dependent Variable: Urban land expansion (km?) per country, measured as annual

percentage change in built-up area.

Independent Variables:

Population growth rate (% per year).

GDP per capita (constant 2020 USS$).

Governance quality (composite index from MIGI).

Infrastructure provision (urban road density, electricity access).

Environmental constraints (protected area coverage, water stress index).

Control Variables: Regional heterogeneity (North, West, East, Central, Southern
Africa), climate classification (Koppen-Geiger), and initial urbanization level (% of

population in urban areas in 2000).

3.4 Quantitative Modeling Approach

The methodology employs spatially explicit urban expansion models integrated

with scenario simulations:

Urban Expansion Index (UEI):

UEIL,t=UrbanAreai,t—UrbanAreai,t—1UrbanAreai,t—1x100

where i = country, ttt = year. This index measures annual growth rate of urban land

arca.

Scenario Simulation: Using SSP narratives, urban expansion is projected under five

distinct pathways:

SSP1: Sustainability-focused, strong institutions.
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SSP2: Middle-of-the-road, moderate growth and governance.

SSP3: Regional rivalry, weak institutions.

SSP4: Inequality-driven growth.

SSPS5: Fossil-fuel intensive development.

Each scenario modifies population growth, GDP trajectories, and governance

parameters to generate country-specific urban expansion forecasts.

Regression Analysis: Multivariate regression evaluates the relationship between

urban expansion (UEI) and socioeconomic indicators:

UEIL,t=B0+p1PopGrowthi,t+f2GDPpci,t+f3Governancei, t+p4Infrai,t+fSEnvConstrai

ntsi,t+ei,t

Significance tests identify which factors most strongly influence spatial growth and

potential developmental outcomes.

3.5 Data Processing and Validation

Data Cleaning: Missing values for GDP, infrastructure, or governance indices were
imputed using linear interpolation for short gaps (<5 years) and regional median

values for longer gaps.

Spatial Harmonization: All spatial datasets were resampled to a 1 km? resolution

grid for uniformity in urban expansion calculations.

Validation: Historical model outputs (2000-2020) were cross-validated against UN
DESA urban land data to ensure predictive accuracy. Mean Absolute Percentage Error
(MAPE) was computed for each country, with thresholds set at 5% for acceptable

performance.

3.6 Ethical Considerations
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This study relies exclusively on secondary, publicly available datasets. No personal or
sensitive information is used, and all data are cited appropriately in accordance with
APA 7 standards. Ethical responsibility is observed in accurately reporting model

assumptions, data limitations, and scenario uncertainties.

3.7 Methodological Limitations

While quantitative modeling provides robust projections, several limitations are

acknowledged:

Data Gaps: Urban extent data and governance indices are unevenly distributed across

African countries, potentially affecting model precision in low-data contexts.

Scenario Assumptions: SSP pathways are stylized narratives and cannot capture all

socio-political shocks or crises (e.g., conflict, pandemics).

Model Simplification: Regression and UEI metrics simplify complex interactions
between urban growth, infrastructure, and economic development. Future research

could integrate agent-based or system dynamics models for higher fidelity.

5. Results

The results section presents the outcomes of the quantitative modeling of African
urbanization pathways from 2000 to 2060 under five Shared Socioeconomic Pathways
(SSPs). Analyses include the Urban Expansion Index (UEI), regression analysis of

socioeconomic determinants, and scenario-based spatial expansion.

5.1 Urban Expansion Trends

Table 1 summarizes the projected average annual Urban Expansion Index across

African regions under SSP1-SSP5.

Table 1: Average Annual Urban Expansion Index (%) by Region and SSP
(2020-2060)


https://greenresearchng.com/journal/International%20Journal%20of%20Sustainability,%20Development%20and%20African%20Futures%20(IJSDAF)

Peer Reviewed | Open access ,, Greenresearch
Greenresearch © 2026 Issue II Vol.4

International Journal of Sustainability, Development and African Futures

Region SSP1 SSP2 SSP3 SSP4 SSPS
North Africa 2.1 2.5 3.0 3.4 3.2
West Africa 2.8 3.1 3.7 4.0 3.9
East Africa 3.2 3.5 4.1 4.5 43
Central Africa 2.5 2.8 34 3.7 3.5
Southern Africa 1.9 2.2 2.7 3.0 2.8

Source: Author’s analysis based on UN DESA (2022), Liu et al. (2024), MODIS
(2023)

Analysis indicates that East and West Africa are projected to experience the highest
urban expansion rates across all scenarios, particularly under SSP4 (inequality-driven
growth) and SSP3 (weak institutions). In contrast, Southern Africa exhibits relatively
moderate expansion, reflecting both lower population growth and stronger governance

indices.

5.2 Regression Analysis of Determinants of Urban Expansion

A multivariate regression examined the effect of population growth, GDP per capita,
governance quality, infrastructure provision, and environmental constraints on urban

expansion (UEI). Table 2 presents the regression coefficients.

Table 2: Regression Results — Determinants of Urban Expansion (2000-2060)

Variable Coefficient (B) Std. Error p-value
Population Growth (%) 0.42 0.05 <0.001
GDP per Capita (log) 0.18 0.04 0.002
Governance Index -0.15 0.03 0.001
Urban Infrastructure Index 0.21 0.06 <0.001
Environmental Constraints -0.09 0.03 0.011
Constant 0.52 0.08 <0.001
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R>=0.67, F(5, 248) = 97.3, p < 0.001

Findings indicate that population growth and infrastructure availability are the
strongest positive drivers of urban expansion, while better governance and
environmental constraints reduce the intensity of expansion, reflecting more
controlled or compact growth patterns. These results align with prior studies
emphasizing governance as a moderating factor in urban sprawl (Fadda, 2024; Angel

etal., 2013).

5.3 Scenario-Based Spatial Expansion

Spatial projections under SSP1 (sustainability) reveal compact urban growth
concentrated around existing metropolitan nodes, supporting infrastructure efficiency
and reduced informal settlement formation. SSP3 and SSP4 scenarios produce diffuse,
sprawling patterns, particularly in West and East Africa, indicating potential risks of
service deficits and environmental stress. Figures 1-3 (not shown here) map these
contrasting patterns, illustrating the policy relevance of urban planning interventions

under different development scenarios.

6. Discussion and Conclusion

The results highlight critical insights into the dynamics of African urbanization:

Urbanization is highly heterogeneous across regions, reflecting differences in
population growth, economic capacity, and governance structures. East and West
Africa are projected to experience rapid urban expansion, with substantial

implications for infrastructure and social services.

Governance quality and infrastructure are pivotal in mediating urban expansion
patterns. Strong governance correlates with more compact growth, while weak
institutions facilitate sprawling urban forms and increased informality. This reinforces
the literature asserting that urbanization alone does not guarantee development

benefits (Potts, 2017; Fadda, 2024).
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Scenario simulations underscore the consequences of policy and economic
pathways. Sustainability-focused SSP1 produces orderly expansion conducive to
inclusive growth, whereas SSP3 and SSP4 exacerbate spatial inequities and

environmental vulnerabilities.

Economic growth alone is insufficient to control urban sprawl. Regression results
indicate that GDP per capita has a positive but modest effect, whereas infrastructure

and governance have more pronounced moderating effects.

Implications for long-term development: Urbanization is a double-edged sword for
Africa. Without proactive planning, rapid growth may reinforce inequality, strain
infrastructure, and heighten environmental pressures. Conversely, integrating urban
expansion with governance, infrastructure investment, and sustainable development
strategies can harness urbanization as a driver of inclusive growth. Policymakers
should focus on strengthening planning capacities in secondary cities, improving
governance mechanisms, and linking urban development to environmental and social

resilience objectives.

In essence, the study confirms that urbanization in Africa is neither inherently
positive nor negative; its developmental impact is contingent on governance,
infrastructure, and policy interventions. Scenario modeling provides a critical lens to
anticipate potential trajectories, guiding interventions to maximize inclusive growth

while minimizing socio-environmental risks.
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