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Abstract

Peri-urbanization in rapidly growing cities of the Global South is increasingly driven not
only by demographic growth but by escalating inner-city land and housing prices that push
households and developers toward peripheral zones. Bangalore exemplifies this transition,
where housing affordability pressures, speculative real estate investment, and weak land
governance interact to transform agricultural landscapes into fragmented built-up clusters.
Using satellite imagery (1991-2024), census data, and GIS-based land-use classification, this
study quantifies peri-urban expansion across eight clusters in the Bangalore Metropolitan
Region. The results show rapid built-up growth, agricultural land decline, and increasing
spatial fragmentation, reflecting processes of extended urbanization beyond formal city
boundaries. These transformations produce environmental stress, infrastructure deficits,
and socio-spatial inequalities. The paper situates Bangalore within planetary urbanization
debates and argues that peri-urban sustainability depends on land market regulation,
spatial planning capacity, and data-driven governance.
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1. Introduction

Urbanization in the 21st century increasingly unfolds beyond traditional city bound-
aries, producing hybrid peri-urban landscapes that blur rural-urban distinctions [1]. This
process is especially pronounced in the Global South—here referring to rapidly urbanizing
regions of Asia, Africa, and Latin America characterized by compressed urban transitions,
infrastructural deficits, and governance constraints [2,3]. Globally, the share of people living
in urban areas continues to rise (Figure 1). Globalization has led to rapid urbanization,
which has significantly altered the suburban environment, primarily through the expansion
of urban areas—a central feature of modern urban development [4-6]. Urban develop-
ment causes rapid changes in suburban areas, and peripheral urban areas are gradually
integrated into core urban areas, complicating spatial management and creating serious
challenges for decision-makers in urban planning [7,8]. Population growth rates in cities in
developing countries are higher than those in rural areas, increasing pressure on suburban
areas [9-11]. By 2050, 70% of the world’s population is expected to live in urban areas,
primarily in developing countries [12]. This study demonstrates that the sustainability
of inhabited suburban areas depends on a deeper understanding and management of
land-use change.
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Figure 1. Global rural and urban populations, 1950-2050; created by the authors. Source: United
Nations, DESA, Population Division (World Urbanization Prospects, 2025).

Figure 1 shows the global rural and urban populations from 1950 to 2050. The urban
population is projected to increase steadily to 4.5 billion by 2050. The rural population
trend shows a much more stable demographic pattern. The narrowing gap between rural
and urban populations indicates the global urban transition. Peri-urbanization is a critical
aspect of urban development and regional planning, particularly in rapidly urbanizing
regions such as the Global South. However, despite extensive studies on urban expansion,
a significant research gap persists in understanding the nuanced drivers of land-use change
in the peri-urban areas of Indian cities, particularly in the case of Bangalore. This gap
encompasses the interactions between rapid population growth, industrial development,
and environmental sustainability challenges specific to these regions. This phenomenon
is observed in other Asian countries, including China, as well as in African contexts such
as Ghana and Lagos [13-16]. Urban areas are largely driven by technological industries,
innovation, and knowledge-based activities [17], and Bangalore is an example of industrial
growth, IT developments, and rapid real estate developments.

In Bengaluru, foreign capital has primarily flowed into IT parks and gated housing
developments along the Outer Ring Road, illustrating both infrastructure improvement and
socio-spatial segregation [18]. Administrative definitions often underestimate functional
urbanization, excluding peri-urban zones where rapid land conversion is occurring. These
areas represent key sites of extended urbanization, where urban processes operate beyond
metropolitan cores [19]. Peri-urban growth is frequently attributed to population pressure.
Yet housing affordability and land-price gradients are equally critical: as central land prices
rise, development is displaced outward [20]. This market-driven outward shift reshapes
land systems, particularly in fast-growing service economies.

Bangalore’s transition from a public-sector city to an IT-led global hub since the 1990s
has generated rapid housing demand, real estate speculation, peripheral industrial corri-
dors, and the decline of agricultural land [21]. Unlike European cities whose urbanization
unfolded over centuries, Bangalore’s transformation has occurred within three decades,
with rapid population growth (See Figure 2), producing governance strain and environ-
mental pressures. Rapid urbanization leads to the growth of informal settlements, land-use
changes, and the expansion of peri-urban clusters. Postmetropolis is a common scenario in
urban development across many metropolitan cities [22]. Bangalore city development also
shows a pattern of postmetropolis and edge city development.
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Figure 2. Total population of Bangalore by year. Created by the authors, based on Macrotrends.net
data. https://www.macrotrends.net/global-metrics/cities /21176 /bangalore/population (accessed
on 3 February 2026).

In the Global South, Bangalore is one of the fastest-growing peri-urban settlements.
This article analyses the dynamics of land-use change and sustainability challenges in the
urban areas of Bangalore. Second, it evaluates the responsiveness and adequacy of the
current planning framework and policy interventions in addressing changing urbanization
patterns and increasing real estate development. It analyzes the broad implications for
sustainable urban development resulting from unorganized city planning, which leads
to a changing urban environment. Marginalized and low-income communities are dis-
proportionately affected by these threats, as inadequate drainage systems and informal
housing increase the risk of flooding. Peripheral apartments often lack the infrastructure
and services available in central urban areas, resulting in disproportionate maintenance
costs that increase vulnerability. As a result, low-income neighborhoods face public health
risks, including poor sanitation and hygiene. These challenges are compounded by the
continued neglect of urban planning institutions and limited institutional support for sus-
tainable housing development. Infrastructure, socioeconomic, and administrative factors
combine to increase risk and reduce the resilience of vulnerable groups. And this study
answers the following research question. How does peri-urban transition drive real estate
development and sustainability challenges associated with land-use changes in Bangalore,
and what are the strategies for planned urban development?

The rest of the paper is organized into the following sections. Section 2 reviews the
literature on environmental narratives of peri-urbanization in Bangalore and the Global
South. Section 3 outlines the methods and conceptual framework of the analysis of the
peri-urban transition. Section 4 describes the empirical analysis of peri-urban Bangalore
with secondary spatial data analysis. Section 5 examines strategic implications for planned
urban development, and the paper concludes with key policy insights.

2. Literature Review
2.1. Environmental Narratives of Peri-Urbanization in Bangalore and the Global South

Accelerated urbanization in these regions highlights opportunities for economic
growth and employment, as well as significant risks to environmental sustainability [23].
Unregulated land-use transformation has substantial implications for environmental qual-
ity, especially in expanding metropolitan areas [24-26]. Examples such as the Yangtze and
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Pearl River Deltas in China demonstrate the challenges of balancing rapid development
with sustainable management [27]. In Bangalore, unregulated city planning is evident,
largely due to corruption within the government structure and its institutions [28]. In Ban-
galore, the dynamics and drivers of peri-urban land-use change, the resulting sustainability
challenges, and the need to address sustainable and environmentally friendly city planning
gaps are evident in the peri-urban transition from 1991 to 2024.

Peri-urban development has addressed sprawl and land-use changes; however, scant
attention has been paid to developing methodologies for quantifying sprawl [29]. Peri-
urban growth varies significantly across regions and cannot be understood in isolation
from the larger metropolitan context. While the existing literature primarily discusses
land use from a GIS-based geographic perspective, it lacks an adequate discussion of
Bangalore’s development perspective regarding the peripheries of urban areas, particularly
concerning specific examples of industrial and IT development after 1991. To address this
gap, this paper proposes the use of specific indicators such as land-use density, spatial
fragmentation, and accessibility indices to quantify sprawl in the Global South. Land-
use changes impact biophysical processes, contributing to climate change, biodiversity
decline, and alterations in sustainable development [30,31]. Agricultural land conversion
processes lead to urbanization in the peripheries of cities [32,33] and result in changes
to biodiversity that require planning attention in city development [34,35]. The Global
South, in particular, suffers from poor city planning and sprawling development, leading
to biodiversity loss and environmental degradation due to unplanned construction and
inadequate land-use planning.

In South Asia, urban sprawl is closely linked to demographic pressures and indus-
trialization, as seen in Bangalore. The expansion of the IT Corridor and related indus-
trial development has significantly intensified peri-urban land-use change in Bangalore’s
metropolitan area [4]. In contrast, cities like London and Paris are examples where strong
regulatory frameworks mitigate environmental impacts. For instance, in Paris, strict zoning
laws and green infrastructure policies have helped maintain urban sprawl within limits,
while in London, detailed regional planning has kept land-cover loss minimal. On the other
hand, Bangalore experiences unregulated expansion, leading to substantial land-cover loss
and environmental degradation.

This contrast illustrates the critical role of regulatory frameworks in guiding peri-urban
land-use change. Spatial transition is a global phenomenon that varies across different
geographic regions. Cities in the Global South, including Bangalore, are transitioning with
a distinct pattern of migrants moving from rural villages to urban areas. Studies show that
urbanization patterns involve massive migration of rural populations into cities [36-38].
Bangalore attracts businesses and investment to its outskirts, seeking affordable land with
expansion potential. Bangalore has witnessed structural changes, leading to a service-led
economy in the 21st century. The city’s transition to an IT service-sector hub has led to the
periphery being associated with environmental problems and poor planning [39].

Bangalore exemplifies a unique pattern of urban sprawl in the Global South, char-
acterized by peri-urban clusters and rapid industrial growth, with distinct differences in
development patterns and land administration. Globally, land-use changes are transform-
ing environments at an unprecedented pace, driven by both natural and anthropogenic
factors. Interactions between biophysical and human systems accelerate these changes [40].
Such land-use transitions contribute to farmland deterioration, rendering fallow land un-
suitable for cultivation due to intensive human activity [41]. These rapid environmental
changes have led to significant socioeconomic and ecological shifts within the rural-urban
continuum [42].
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Land-use changes affect the ecosystems of peri-urban areas [43]. Land-use conversion
in peri-urban Bangalore has disrupted the interconnected wetland while simultaneously
fragmenting agricultural landscapes. Such ecological degradation illustrates the environ-
mental externalities embedded in infrastructure-led and speculative real estate expansion.
The densification of metropolitan areas directly impacts quality of life by reducing greenery
and hindering environmental services [44]. Peri-urban areas are often more dynamic than
planned development zones. This creates significant land-allocation problems related to
the management of green cities and agricultural land use. The adverse effects include loss
of agricultural land, changes in land cover, and environmental degradation in the growing
peripheries of Bangalore. This is a common scenario in growing cities in developing coun-
tries. These fringe areas in the Global South have ample scope for expansion. Industries are
located near growing peripheries in metropolitan areas such as Bangalore, Chennai, and
Delhi, offering employment opportunities in emerging tech jobs and businesses. Accessi-
bility to markets, expansion of services, industries, trade, and finance are reasons people
choose the periphery of existing cities [45,46].

Peri-urban areas attract people due to their easy access to cities, low living costs,
and access to urban facilities [47]. The benefits of both rural and urban amenities can be
enjoyed while living on the city’s outskirts at a lower cost. Peri-urban areas are considered
desirable places to live [48]. For instance, a survey conducted in Bangalore revealed
that approximately 65% of recent settlers in peri-urban zones cited lower housing costs
and improved living conditions as their primary reasons for moving. Migration figures
also indicate a 15% annual increase in population in these areas over the past five years,
highlighting the socioeconomic pull factors. Moreover, economic and environmental factors
trigger dynamic changes in the periphery. Defining the boundaries of city peripheries
remains a challenge for administrators, as the transition is dynamic and volatile.

Rapid urbanization in the Global South is typically characterized by sprawling urban
growth patterns [49]. The decline of agricultural land often coincides with the expansion
of diverse urban land uses. Human activities exert considerable influence on the land-
scapes of emerging South Asian cities. In contrast to European countries such as Sweden,
Denmark, and Germany, many developing nations lack the infrastructure and resources
required for effective land-development planning. Land-use deficiencies negatively impact
sustainability and regional climate [50].

The development of industrial clusters in peri-urban areas of the Global South has
facilitated the relocation of pollution-intensive industries from urban cores, resulting in
significant environmental pressures. Polluting industries are concentrated in Bangalore’s
peri-urban industrial estates such as Peenya and the Bommasandra-Jigani belt, while the
Outer Ring Road-Whitefield IT Corridor growth pole has expanded along the eastern
periphery, where downstream systems (e.g., Bellandur Lake) receive loads of domestic
sewage and industrial effluents, underscoring the city’s peri-urban environmental pressures.
In Delhi, the concentration of industrial activities within peri-urban zones has been shown
to exacerbate environmental degradation and human health risks [51]. Similar patterns are
observed in the development of the Rajiv Gandhi Technology Park in Chandigarh [52] and
Hitec City at the margin of Hyderabad [53], where inadequate planning and regulatory
oversight have resulted in heightened levels of pollution and resource conflicts. In contrast,
peri-urban transitions in cities such as Stockholm and Berlin are characterized by stringent
land-use regulation and comprehensive environmental governance, which mitigate adverse
impacts and promote sustainable urban-rural linkages [54]. The divergent experiences of
these global cities underline how context-specific governance structures influence outcomes:
while many cities in the Global South grapple with escalating land and water conflicts,
diminished agricultural productivity, and eroded livelihoods due to uncoordinated peri-
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urban expansion [55], cities with proactive policy frameworks often achieve more balanced
socio-ecological transitions [56,57].

Historical analysis of land-use change further reveals that the absence of effective policy
management in the Global South perpetuates exclusion, environmental injustice, and hinders
progress toward the Sustainable Development Goals [58,59]. However, there are notable
examples of successful governance experiments in the Global South. In Curitiba, Brazil, inno-
vative urban planning and strong public transit policies have effectively curbed urban sprawl
while preserving green spaces and improving residents” quality of life. Accordingly, there
is a pressing need for adaptive, context-sensitive policies that can address the multifaceted
challenges of peri-urban sustainability in rapidly transforming environments.

Precise land-use and land-cover data are crucial for effective land-use planning and
landscape simulations [60-63], which highlight ongoing environmental degradation. Land-
use changes have a substantial impact on urban sustainability, particularly when gover-
nance is inadequate. Although urban authorities attempt to promote planned development,
the scale and pace of peri-urban transitions in metropolitan cities of the Global South
remain largely uncontrollable and unpredictable.

The preceding analysis yields several targeted policy recommendations to address
the sustainability challenges associated with peri-urban land-use change. First, municipal
governments should formally integrate the peri-urban interface (PUI) into statutory urban
master plans. This integration must be operationalized through the delineation of clear
peri-urban boundaries and the establishment of land-zoning ordinances that restrict unreg-
ulated development and prioritize ecologically sensitive areas, to be implemented within a
five-year framework. Second, urban planning frameworks in the Global South should be re-
structured to incorporate adaptive, participatory, and multi-level governance mechanisms.
State agencies should champion these reforms, ensuring the decentralization of planning
authority, incorporation of community feedback processes, and regular review cycles that
account for the rapid demographic and economic shifts characteristic of these regions,
assessed annually. Third, to address persistent issues of land fragmentation, property dis-
putes, and tenure insecurity, governments should establish robust land-registration systems
underpinned by digital cadastral mapping and streamlined adjudication procedures.

The responsibility falls on national land agencies to implement these systems over
the next three years. The deployment of geospatial technologies, including GIS and high-
resolution remote sensing, should be institutionalized for ongoing monitoring of land cover
and urban expansion patterns [4,64,65]. Fourth, tailored policy interventions must equip
local planning authorities with the resources and technical expertise necessary for effec-
tive peri-urban management. This action should be supported by community bodies and
implemented in coordination with capacity-building initiatives, coupled with legislative
mandates for regular data-driven environmental assessments. Ultimately, interdisciplinary
research collaborations are necessary to facilitate longitudinal analysis of land-use transi-
tions, thereby providing policymakers, planners, and farmers with empirically grounded
guidance. By implementing these recommendations, urban and regional planning au-
thorities will be better positioned to reconcile developmental imperatives with long-term
environmental sustainability.

2.2. Peri-Urbanization in the Global South

In suburban areas, especially in the Global South, urbanization often outpaces the
ability of local management systems to effectively manage land-use changes. In suburban
areas around Indian cities, the process of urbanization is manifested in the systematic
transformation of agricultural land and small-scale real estate into residential, commercial,
and infrastructure spaces. This not only disrupts existing socioeconomic structures but
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also increases competition for resources, leads to environmental fragmentation, and height-
ens exposure to environmental threats. Therefore, suburban areas serve as key sites for
monitoring and analyzing the complex interaction between changes in land structure, in-
creasing population pressures, and management deficiencies, all of which have far-reaching
implications for urban sustainability. The eight peri-urban clusters of Bangalore exhibit
rapid corridor-led expansion and the irreversible conversion of agricultural land, thereby
compounding ecological vulnerabilities [66]. These patterns underscore the sustainability
challenge of managing speculative real estate growth, with long-term implications for
environmental challenges across the metropolitan region [4,67].

Rapid population growth leads to faster urbanization [27]. Population growth and
urbanization are predicted to continue into the twenty-first century, bringing an additional
2.5 billion people into the world’s urban population by 2050, with nearly 90% of this growth
concentrated in Asia and Africa [68]. This demographic shift is accelerating profound
and ongoing changes in the suburban landscape, particularly in the Global South. The
environmental impacts of urbanization, including environmental degradation and spatial
segregation, are increasingly visible at the peri-urban interface [69-71]. South Asia, which
accounts for 17.7% of the world’s population, exemplifies the serious challenges posed by
land fragmentation as a result of development. Urban areas are under pressure to maintain
environmental sustainability while experiencing rapid urban development.

India’s urban population increased from 17.92% in 1960 to 36.86% in 2024, reflecting
rapid urbanization and significant changes in land use. This growth has transformed cities,
shifting livelihoods from agriculture to industry and services. However, urbanization-
driven land-use changes have contributed to environmental decline, including the loss of
land cover and biodiversity [72]. Urban expansion often results in land conversion [73],
and its spatiotemporal patterns further impact the environment and land cover.

Land-use changes in rapidly urbanizing environments precipitate a range of chal-
lenges, including increased climate variability, land degradation, water scarcity, and the
proliferation of unplanned developments, particularly at urban peripheries in the Global
South. The term ‘Global South’ is used here to refer to rapidly urbanizing regions in
Asia, Africa, and Latin America characterized by late but accelerated urban transition,
infrastructural constraints, and governance challenges. Rapid urbanization in the Global
South is a significant driver of such unregulated expansion, and spatial transitions manifest
differently across geographic regions.

In this context, cities in the Global South, such as Bangalore, are characterized by
pronounced rural-to-urban migration patterns. In China, urbanization historically involved
large-scale rural migration [74]; however, the implications for migrants in the Global South
require critical examination. Migrant populations relocating to Bangalore frequently settle
in peri-urban zones where affordable housing is accessible, though this often entails pre-
carious living conditions, limited social infrastructure, and dependence on overcrowded,
inefficient public transport systems. These extended commutes and infrastructural deficits
not only heighten socioeconomic vulnerabilities but also influence patterns of spatial segre-
gation and access to urban opportunities. At the same time, investment-driven land acquisi-
tions in fringe areas accentuate urban sprawl and can displace both long-term residents and
recent migrants. The interplay between the everyday experiences of migrants—marked by
spatial marginalization—and speculative investment activities contributes fundamentally
to the evolving spatial morphology of Bangalore. This underscores the imperative for
comprehensive urban planning strategies that prioritize equitable access and sustainable
development. Indeed, the dynamic and often unregulated transformation of peri-urban
spaces is strongly associated with escalating environmental degradation and persistent
deficiencies in planning [39].
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3. Methods and Conceptual Framework

This study uses a perspective approach to examine the relationship between peri-urban
real estate development, land use, and sustainability challenges in Bangalore. This study
synthesizes empirical and policy literature reviews and land-use images using Google
Earth Pro and Thematic Data (NRSC/ISRO), retrieved from Bhuvan, to contextualize the
peri-urban transformation in the Global South. The conceptual framework illustrates the
transformation of peri-urban areas as a dynamic interaction between market forces, real
estate development, and governance. This framework presents the transitional nature of
the peri-urban, driven by demography, infrastructure growth, and economic growth. Land
conversion is not linear and often leads to speculation, land fragmentation, and dense real
estate development in the peripheries (Demiroglu Izgi, 2024). Peri-urban land conversion
for real estate is shaped by the accessibility and expectations of consumers rather than
efficient land uses [75,76].

The feedback loop in this framework (See Figure 3) shows that built-up morphology
and real estate reshape urban expansion. Land conversion in the periphery leads to
gated communities and the growth of transport corridors as manifestations of real estate
growth. This drives real estate prices and infrastructural developments. These institutional
responses transform accessibility, feasibility, and regulations, feeding back into the spatial
land system and land conversion. This cyclical process of urban development considers
peri-urbanization as a market-led process rather than a planned expansion of the city to the
peripheries [77,78].

Conceptual Framework: Peri-Urban
Land Transformation and Real Estate Development System

Spatial Land System

sllandil)se Policy & Planning
« Fragmentation & Morhology Feedback
Urban Expansion Drivers Real Estate Dynamics
« Economic Growih & Governance Response
« Transport & Infrastructure - Rising Land Values
« Demographic Pressure « Developer-Led Growth
Land Transformation « Institutional & Policy Response

& Real Estate
Development

Land Conversion Process Built-Up Morphology

. ) Supporting Land & Spatial Patterns
+ Agricultural Land Conversion Value Secalation

« Speculative Transactions & Market Speculation » Planned Layouts
+ Fragmented Settlement « Corridor Development
» Speculative Expansion

Built-Up Morphology &
Spatial Patterns

Figure 3. Conceptual Framework: Peri-urban Land Transformation and Real Estate Development,
created by the authors.

Data Sources

Urban sprawl was quantified using secondary sources of geospatial datasets. This
study used the Bangalore Urban Land Use, 2017 dataset and the Peripheral Ring Road
alignment, accessed via Google Earth Pro and thematic layers from Bhuvan—Thematic
Data (NRSC/ISRO). The land-use layer was spatially overlaid with the Peripheral Ring
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Road corridor to delineate peri-urban zones situated outside the statutory municipal
boundary but within the infrastructure’s functional influence area. The datasets were
officially generated and validated by NRSC/ISRO; no additional ground-truthing was
performed. The methodological approach is defined as secondary spatial data analysis
aimed at quantifying patterns of urban sprawl in Bangalore.

4. Spatial Analysis of Peri-Urban Bangalore

Urban transformation in cities across the Global South is occurring at a rapid pace,
primarily driven by significant population growth. In South Asia, the accelerated expansion
of urban areas is particularly evident, largely resulting from increased population densities
and ongoing industrialization. Urbanization in cities such as Bangalore is shaped by several
interrelated factors, including the expansion of the Information Technology (IT) corridor,
IT-stimulated real estate development, and broader industrial growth [4]. Recent studies
indicate that Bangalore’s population expanded by nearly 50% between 2011 and 2021,
while the city’s green cover diminished by approximately 70% during the same period [79].
These trends present a marked departure from patterns observed in metropolitan areas
such as London or Paris, which have managed urban influxes and resource demands more
effectively, thereby sustaining more stable land-cover conditions. Bangalore, a large urban
area located on the outskirts of a major city (Figures 4 and 5), is generally characterized by
commercial activities, shops, entertainment venues, and residential areas. This is a formal
form of edge city developments.

Figure 4. A wide view of a dense residential neighborhood in Bangalore, India.

Figure 6 illustrates the spatial footprint of built-up expansion (in red) extending the
administrative boundary of the city of Bangalore into surrounding peri-urban zones, dif-
fusing rapid real estate development. This growth leads to rapid changes to the peripheral
networks, depicting the integration of rural settlements into the urban core. This often leads
to unplanned growth, pressure on land resources, and long-term sustainability challenges
of land-use planning [80].
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\

Figure 5. A panoramic view of a mixed peri-urban landscape in Bangalore, India, showing mid-rise
residential and commercial buildings and distant high-rise apartments.

Rajanukuntejr

A
Baaat
fofer

I

Figure 6. Peri-urban Bangalore. Source: Bangalore Urban Land Use, 2017, and Peripheral Ring Roads,
accessed using Google Earth Pro on 3 February 2026 from OpenCity.in.

Figure 7 shows a dense concentration of built-up land (shown in red) in the Banga-
lore urban boundary radiating towards major transport corridors—the ring roads into
agricultural lands of the periphery. The peripheries display fragmented land uses, where
real estate-driven conversion spreads through vegetation (green), water bodies (blue), and
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agricultural land (yellow), indicating even spatial transformation. This pattern shows
corridor-based urban expansion intensifying ecological pressures and highlighting sustain-
ability challenges at the urban fringe.

Figure 7. Bangalore Urban Land Use Land Cover data (2018-2023). Source: Bhuvan—Thematic Data
(NRSC/ISRO), retrieved from https:/ /bhuvan-appl.nrsc.gov.in/thematic/thematic/index.php. (3
February 2026). Note: The Land Use/Land Cover classification follows the NRSC/ISRO Level I-1I
thematic schema. Red and pink shades represent built-up land; yellow indicates agricultural land;
green denotes forest and vegetative cover; purple areas correspond to barren or wasteland categories;
and blue represents water bodies. Major transportation corridors are shown in dark grey and black.
The black boundary delineates the Bangalore urban administrative limit.

Bangalore exemplifies a distinctive pattern of urban sprawl within the Global South,
characterized by the proliferation of peri-urban clusters and accelerated industrial expan-
sion. These dynamics are shaped not only by the city’s rapid economic growth but also by
variations in land administration and planning practices compared to other cities experi-
encing similar pressures. This localized manifestation of urbanization aligns with broader
global trends in land-use change, which are transforming the environment at an unprece-
dented scale due to the interplay between biophysical and anthropogenic factors [81]. As
seen in Bangalore, intensified human activity precipitates the degradation of agricultural
land, rendering fallow areas increasingly unsuitable for cultivation [82]. These land-use
shifts, situated within the broader rural-urban continuum, contribute to the profound
socioeconomic and ecological transitions observed both locally and globally [83]. The case
of Bangalore thereby offers insight into how specific urban trajectories within the Global
South both reflect and inform global patterns of land transformation and urbanization.
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5. Discussion: Strategies for Planned Urban Development
5.1. Income Generation

Cities serve as key centers for income generation, attracting people seeking better
living conditions and economic benefits [84]. In India, financial aspirations and social
status—shaped by the caste hierarchy—drive migration to cities and influence individuals’
potential for success. Urban planning often reinforces these social divisions, with subaltern
areas of cities allocated to lower-income and marginalized communities [85]. As a result,
marginalized groups face persistent socioeconomic injustice and structural inequality, mak-
ing it difficult for them to achieve the Sustainable Development Goals. Living conditions
and educational opportunities are usually poorer in these areas, and political caste elites
often benefit from the continued marginalization of these communities, such as those in
Bangalore. Rapid built-up growth in Clusters 3 and 5 corresponds with agricultural land
loss (Figure 4), indicating weak zoning enforcement.

Income and urban development are closely associated within the context of developing
countries. Wage increases improve individuals’ living standards, while lower-income
individuals face limited budgetary resources to support their quality of life. Cities often
develop within a context of inequality. In the Global South, this is clearly evident in the
subaltern areas of cities. Higher-income communities often have better living conditions
and greater access to educational opportunities due to their higher incomes. This income
division strongly influences urban planning. In cities, especially in more prominent areas,
residents often feel more positive about the Sustainable Development Goals. These areas
continually strive to improve compared to other parts of the city due to the influence of
political elites, high-income communities, and social status.

5.2. Planned Real Estate Growth

Real estate demand tends to be income-elastic, especially in growing economies. In
Bangalore, the pattern of city expansion and real estate pricing is evident. Income genera-
tion has created a higher demand for land and real estate, leading to increased prices. Real
estate price inflation may be of less concern in cities in more developed countries because
they are already fully or almost fully urbanized, and their expansion is rarely accompanied
by urban population growth [23]. During a recession, the real estate market declines due to
lower individual incomes and uncertainty about job security. This eventually affects the
construction industry and job creation in the city’s development [86,87]. Note that land-use
regulations decrease the price elasticity of housing supply and generate higher housing
prices. While overly restrictive regulations may reduce housing supply elasticity, well-
designed and infrastructure-coordinated planning systems can enhance supply elasticity
by ensuring the timely provision of services and development-ready land.

The real estate sector is a major driver of city development, primarily through its
role in infrastructure construction, which is largely driven by private investors seeking
high returns [88]. While real estate investment accelerates city growth, the main motive
is financial gain rather than environmental responsibility. This focus creates tension with
society and government, which raises concerns about accountability and environmental
sustainability. Ultimately, real estate expansion significantly shapes urban infrastructure
and land acquisition patterns.

5.2.1. Sustainable Infrastructure Expansion

As real estate development increases, cities expand and promote infrastructure such
as roads, metro systems, public transportation, utilities, and services to support new
residential, commercial, and industrial properties. Sustainable infrastructure expansion
in Bangalore city is vital for supporting economic growth, environmental protection, and
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improving connectivity. Significant investments have been made in transportation, green
energy, and telecommunications to facilitate trade and enhance the quality of life. Projects
like highways, metro systems, and smart cities aim to boost accessibility and efficiency.

5.2.2. Economic Aspirations

Real estate investment generates jobs during construction and attracts local businesses,
boosting communities and increasing income levels for residents. Bangalore City Corpora-
tion has an economic aspiration, which is reflected in its goal to become the largest revenue-
generating metropolitan city in India. This ambition drives policies focused on boosting
manufacturing, technology, and services. The government encourages entrepreneurship
and innovation, crucial for generating employment and increasing revenue.

5.2.3. Urban Density and Land-Use Allocation

Real estate developments promote higher urban density, making cities more efficient
and sustainable by optimizing land use. Urban density in Bangalore City is a challenge,
frequently resulting in congestion and inadequate service provision. Urban flooding is
a part of daily city life during the monsoon season in Bangalore, and the repeated flood
alerts undermine progress toward achieving the Sustainable Development Goals (SDGs).
During the monsoon season, urban flooding has become a recurring feature of daily life in
the city, and repeated flood alerts undermine progress toward achieving the Sustainable
Development Goals (SDGs).

Effective land use allocation is essential for sustainable urban planning. Strategies
include mixed-use developments and zoning reforms to maximize land productivity and
proper drainage and waste management while ensuring adequate housing and amenities.

5.2.4. Attracting Investment and Talent

Modern, well-planned real estate developments attract investment, a skilled work-
force, and entrepreneurs, fostering innovation and economic growth. To foster growth,
Bangalore City actively works on attracting investment and talent. Initiatives like green
city development aim to create a favorable business environment. Streamlining regulations
and improving ease of doing environmental supporting business have made the city an
appealing destination for both domestic and foreign investors.

5.2.5. Improved Living Standards

Better housing options and urban amenities improve quality of life, making cities
more attractive for residents and businesses. Improved living standards are closely linked
to real estate development in India. As infrastructure and urban planning advance, hous-
ing projects cater to diverse demographics, providing affordable housing and enhancing
community facilities. This growth not only boosts the economy but also raises the quality
of life for residents. Marginalised communities face significant gaps in the achievement
of the Sustainable Development Goals (SDGs). However, well-regulated market mecha-
nisms, implemented through government and public—private partnerships, can enhance
the provision of affordable housing for these communities in urban areas.

5.2.6. Revitalization of Areas

Real estate growth can lead to the revitalization of underdeveloped or declining
neighborhoods, enhancing overall city development. Revitalization of areas involves com-
prehensive urban redevelopment, improving infrastructure, and enhancing public spaces.
This process aims to rejuvenate neglected zones, attract residents and businesses, and create
vibrant community hubs. Projects often focus on restoring historical sites, improving safety,
and promoting sustainable practices, ultimately fostering a sense of belonging.
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5.2.7. Increased Tax Revenue

Rising property values and new developments increase city revenues, enabling fur-
ther investment in public services and infrastructure. Increased tax revenues result from
successful real estate growth, as enhanced infrastructure and improved living conditions
boost property values and economic activity. As businesses flourish and more residents
move into revitalized areas, local governments benefit from higher property taxes, stamp
duty and sales tax collections. This additional revenue can then be reinvested in public
services, further contributing to community development and economic growth.

6. Policy Recommendations and Technical Interventions
6.1. Innovation in Peri-Urban Development

It is necessary to integrate the framework of innovation and international cooperation
on sustainable development through FDI in city planning in both the Global South and the
West, promoting cross-departmental data sharing and community engagement. East Asian
countries have achieved tremendous growth in environmental city planning. Investment
from China, South Korea, Japan, and Singapore will create better opportunities for peri-
urban expansion through proper real estate management. The case of Bengaluru shows
that real estate growth needs to be coordinated with the SDGs to achieve responsible
urbanization through technological innovation and institutional constraints. The CA-ANN
model has emerged as a useful tool for predicting trends in urbanization and identifying
critical hotspot locations [89].

This plan can optimize land use while promoting both development and ecological
interests. Promoting integrated innovation between urban and suburban areas hinges on
removing obstacles to the flow of factors of production between urban and peri-urban
areas, allowing industries, talent, and data to circulate smoothly between the two. Urban—
peri-urban integration has significantly improved the investment environment by breaking
down the urban—rural divide, improving infrastructure, promoting land system reform, and
facilitating data sharing. The Policy Promoting High-Quality Urban Development explicitly
supports “industry—city integration” before and “metropolitan area integration,” providing
institutional guarantees for foreign investment. The core of urban-rural integration and
innovation is to promote the free flow of industries, talent, and data between urban and
peri-urban areas. Suburban areas have policy directions including land system reform,
infrastructure improvement, digital platform construction, and incentives for talent mobility.
Suburban areas are becoming important areas for the relocation of urban functions, the
spillover of industries, and the relocation of residential demand. Foreign direct investment
(FDI) in the information technology (IT) sector from technologically advanced economies is
a key driver of Bangalore’s urban and economic development

6.2. Investment and FDI in Urban Development

Integration of the “Investment Plan for International Cooperation on Sustainable De-
velopment” promotes technology-driven real estate and city planning, facilitating data shar-
ing and broad community involvement. Bengaluru exemplifies the need for SDG-aligned
urbanization through innovation and institutional checks. Foreign direct investment (FDI)
plays a vital role in peri-urban development by promoting economic growth and employ-
ment, which are key drivers of real estate expansion. However, this growth often poses
the critical challenge of balancing economic advancement with equitable sustainability.
This tension between pursuing rapid development and ensuring sustainable practices
presents a central policy challenge: How can urban areas leverage FDI to foster growth
while simultaneously advancing sustainability and equity? This guiding question frames
the following analysis.
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FDI promotes urban economic development through technology spillover effects and
industrial upgrading [90]. For example, China’s smart city pilot has significantly enhanced
the attractiveness of foreign direct investment by improving the business environment
and technological innovation. In the broader context of domestic capability building, FDI
can assist in creating a more robust local industry ecosystem by facilitating knowledge
transfer and enhancing domestic skills [91]. Comparing this with historical instances in
late-industrializing economies, such as South Korea, reveals that FDI can deepen local value
creation when coupled with strategic domestic policies focused on learning and innovation
capacity [92]. Yet some studies show that FDI may exacerbate resource concentration and
lead to a dual-track urban economy.

The accumulation of capital driven by FDI may deepen social class differentiation. For
example, the case of Budapest, Hungary, shows that foreign-funded enterprises have led to
differences in skill thresholds in the local labor market through technological monopolies
and the transformation of employment structures [93]. However, some studies argue that
FDI can create middle- and high-end jobs and form a new social class through industrial
upgrading. The urban spatial transformation promoted by FDI is manifested in differences
in internal and external regional development. China’s smart city pilot has a significant
promotional effect on large and medium-sized cities and eastern regions, but a weaker
effect on small cities and western regions [94]. This spatial differentiation may intensify the
concentration of resources in core cities, forming a “global urban network” and leading to
the polarization of local development.

FDI accelerates industrialization by creating jobs and spurring technological spillovers,
thereby indirectly promoting urban development [35]. The entry of foreign investment into
urban development and waste management will increase construction demand and improve
sustainable waste management, promote the transfer of rural labor to cities, and form an
inverted U-shaped relationship. At the same time, the spillover effect of technology promotes
technological progress among local enterprises and fosters industrial agglomeration.

The contribution of FDI to sustainable development varies significantly due to differ-
ences in industrial structures, resource endowments, and economic systems across regions.
For example, the rapid growth of foreign investment in the real estate sector and the con-
traction of environmental investment have created a divergent trend. While governments
promote environmental city planning projects to investors, sustainability factors (such
as environmental protection) may accelerate investment and market participation, and
competition in green city investments can encourage environmental protection. To foster
an integrated strategy for leveraging FDI in urban development, the following systemic
levers can be utilized.

6.2.1. Flows

Optimize the investment structure by guiding FDI toward high-value-added real estate
development and reducing dependence on traditional, low-value-added infrastructure
development. This requires strategically channelling investments into sectors that promote
sustainable growth and technological innovation within the real estate sector, streamlining
approval processes, reducing bureaucratic barriers to facilitate FDI inflows and investment
incentives, and ensuring transparent and predictable regulatory frameworks.

6.2.2. Governance Incentives

Strengthen risk assessment to establish a multidimensional framework that compre-
hensively considers economic, environmental, and social impacts. Implement governance
systems that encourage sustainable practices to create a supportive environment for in-
vestors and align with long-term urban development goals. Government incentives include
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tax reductions, rebates, and property tax credits for buildings that meet environmental
certification standards, as well as grants or subsidized loans for energy-efficient renova-
tions, renewable energy installations, and smart building technologies. Urban development
incentives, such as green bonus or expedited approval processes, are also available to de-
velopers who adopt sustainable design, green roofs, water reuse systems, and low-carbon
materials. Market mechanisms in the real estate sector promote sustainable development
through these government incentives, which attract foreign direct investment (FDI) for
sustainable urban development.

6.2.3. Community Co-Benefits

Develop coordinated regional development programs to balance regional differences,
avoiding excessive concentration of resources through specific market mechanisms in
green cities. This includes fostering cross-sector collaboration to enhance marginalized
community benefits through market mechanism, thereby promoting sustainable investment
opportunities through FDI. For instance, investment from China, Korea, Singapore and
Japan in Bangalore’s peri-urban development offers vital opportunities for inclusive city
planning, drawing on experiences from successful sustainable cities in those countries.

7. Conclusions

Peri-urban transition is driving rapid spatial and environmental changes in Bangalore,
India, through population growth, land-use transformation, and infrastructure develop-
ment. Land-use transformation in peri-urban areas is experiencing significant changes
in land cover due to urban expansion and rural industrialization. In India, GDP growth
in peri-urban regions has led to conflicts over land-use efficiency and environmental pro-
tection. Land-use patterns are shifting from agriculture to industry and residential areas,
creating complex zones of urban sprawl and rural-urban transition. Population dynamics
in India are a key factor in rapid urbanization, which is pushing populations into peri-urban
areas. This lateral spread along transport corridors creates regional urbanization patterns
that blur the boundaries of core cities in India.

Environmental challenges, climate change, and emerging infectious diseases are exac-
erbated by peri-urban expansion. Studies show that land-use changes in peri-urban areas
can increase the risk of environmental damage. A landscape conservation approach is
needed to mitigate these risks. Informal development patterns dominate in Indian cities and
other countries of the Global South. In contrast, China, known for advanced sustainable city
development, has introduced a dual-track management system that contributes to land-use
inefficiencies. These dual systems create tensions between urban and rural management,
leading to spatial fragmentation. Real estate investment from China to India can support
better green city planning, while the peri-urban transition also presents opportunities to
consider the development of marginalized communities in Indian peri-urban areas within
the context of the Sustainable Development Goals.
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