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THE PERIURBAN TRANSPORT CHALLENGE: BEYOND AUTOMOBILITY TOWARDS ACCESS AND ADAPTIVE GOVERNANCE

Sudhir Chella Rajan

The periurban frontier defies easy labelling. It is 
the transitional zone on the urban-rural fringe 
where the built environment expands outwards 
and intrudes into farmland, creating a hybrid 
patchwork that is neither fully urban nor rural. In 
emerging economies with increasing inequality 
and growing political pressure on land, there is a 
rapid expansion of car-centric infrastructure. 
Periurbanisation emerges through unplanned, 
irregular spatial extension as city infrastructure 
and lifestyles spread into the countryside, 
resulting in a confusing mixture of land uses and 
social groups. 

Periurban spaces blend elements from both 
cities and the countryside, creating places where 
apartment complexes may come up next to paddy 
fields, roads and shopping complexes cut across 
wetlands and flood channels, and basic amenities 
such as water supply and sewerage are often 
lacking or fragmented. The people who live or 
work there come from a variety of backgrounds 
and places: displaced farmers and non-farmers 
who used to live in the villages that are now 
transformed; people relocated from the interior of 
cities either because they can no longer afford to 
live there or others who desire gated communities 
and manicured, leafy suburbs; commuters to 
industrial hubs elsewhere in the polycentric urban 
constellation; and itinerant migrants typically 
engaged in gig and platform work. 

Periurban spaces in the global South typically 
feature informal settlements adjacent to industrial 
corridors, agriculture integrated with technology 
hubs, alongside community-managed water 
bodies serving modern flood defence functions. In 
India, urban expansion is mostly haphazard with 
little regulation or coordinated planning, leading to 
infrastructural chaos and a patchwork of high-rise 
buildings, informal settlements, shopping malls, 
and factories interspersed with farms, forests, or 
wetlands (Singh and Narain, 2020). 

Within these rapidly crisscrossed landscapes 
are 'periurban bypasses' (Rajan, 2019). These 
constitute the marginalising effects of extended 
urbanisation, neighbourhoods and areas that are 
hard to access, and split off by highways or 
otherwise excluded from economic development. 
Such inequities might be seen as inevitable by-
products of rapid development. But given the 
alarming climate and social consequences, 
periurban bypasses and their morphologies 
deserve serious ethical consideration. 

Transport and public transport connectivity 
represent major challenges that hinder equitable 
development and daily mobility in periurban 
regions. Low-density development and scattered 
settlements make most residents, including those 
with meagre incomes, heavily dependent on 
private vehicles, as traditional fixed-route public 
transport is often unviable due to insufficient 
r idersh ip  and large d is tances between 
destinations. With the expansion of car-centric 
regional development, periurban areas form 
archipelagos where a lack of control over personal 
mobility translates into vast populations becoming 
seriously crippled.

Unsurprisingly, low-income, disabled and other 
non-motorised populations suffer the most from 
transport exclusion, while inadequate road 
infrastructure and poorly maintained approach 
roads restrict mobility for all modes of transport. 

Households spend disproportionately large 
portions of their income on transport, or risk losing 
time, exacerbating inequality as residents struggle 
to reach employment, education, healthcare and 
other facilities in distant city centres.

More than anything else, periurban spaces are 
defined by their automobile-centric morphology. 
Elevated expressways cut cross technology parks 
that until recently were farmland and forests; 
villages and small towns are split into two by six-
lane highways; and parking lots suddenly appear 
near big box malls surrounded by pasture. The 
result is a sudden influx of people, new forms of 
work, a gleaming built environment of glass, steel, 
cement and asphalt, and daily fluctuating patterns 
of motor ised travel in erstwhi le bucol ic 
landscapes. This transformation represents far 
more than a shift in transport technology—it 
constitutes a profound reorganisation of space, 
social relations, and administration, driven by 
automobility, the gamut of institutions that foster 
car culture.

Automobility and periurbanisation or sprawl are 
two sides of a dynamic socio-spatial coin, which is 
driven by forces we can best call “political-
ecological”. Before proceeding towards potential 
solutions to these challenges, it is useful to 
appreciate just how seriously destructive 
automobility is to our collective imagination, and 
how difficult it can be to rally social and political 
forces to address periurban transport connections 
meaningfully and sustainably. 

Automobiles (cars, light trucks, two-wheelers 
and other motorised personal vehicles) are 
imagined to offer a unique form of autonomy, 
giving individuals unprecedented control over 
space and time. In this view, the automobile and 
the open road fulfill the modern ideal of freedom by 
democratising personal independence—offering 
greater choice in where to live and the pleasure of 
high-speed, door-to-door travel. However, unlike 
most other ordinary activities, which people can 
carry out with minimal help from others, simply 
moving a vehicle down the road requires extensive 
technology, infrastructure and learning that is well 
beyond any individual's capacity to manage or 
even understand. 

The complex tasks of getting to places on 
demand, navigating safely with other drivers, 
finding one’s way through unfamiliar areas and 
refuelling depend on elaborate engineering and 
institutional arrangements that involve an array of 
government and private players. The far-reaching 
institutions that support cars are so commonplace 
that they are barely noticed except by urban 
geographers and automobile historians. Yet, we 
have encountered more than a century of 
automobility—a term capturing the countless 
institutional forms that make driving possible, from 
manufacturing and marketing to the world's 
massive highway and fuel delivery infrastructure, 
traffic rules, mapping systems, parking structures, 
licensing procedures, and regulatory authorities 
(Rajan, 1996; Seiler, 2009; Gopakumar, 2020).

As seen in periurban bypasses, car-centric 
infrastructure itself actively excludes other forms 
of movement. Wide arterial roads become barriers 
to pedestrians and cyclists; parking lots fragment 
urban space; elevated highways cast shadows 
and pollution over neighbourhoods below. These 
choices embody assumptions about whose 

mobility matters and whose environment can be 
sacrificed. Automobility promises freedom but 
delivers constraint. Cars enable rapid movement 
between specific points, but only along 
predetermined routes according to prescribed 
patterns. As public transport declines and 
walkable environments disappear, car ownership 
shifts from choice to locked-in necessity—creating 
what amounts to a captive market. 

The elaborate system of automobility comes 
with enormous hidden costs that reveal how car 
culture actually functions as a mechanism of elite 
privilege. The social costs of the automobile are 
the subject of multiple analyses, but there is broad 
consensus that these run into trillions of dollars per 
year in the United States alone, and extend far 
beyond individual vehicle ownership related 
payments to include opportunity costs, hidden 
subsidies, depreciation, pollution, injury costs, and 
urban land use distortions that create layered 
economic and ecological burdens (Greene et al., 
2000; Burnham et al., 2021).

These costs aren't shared equally. Instead, they 
follow a clear pattern that amplifies economic 
inequity: lower-income households and the 
carless spend a disproportionately higher share of 
their income on travel-related expenses, while the 
benefits flow primarily to car owners—typically 
wealthier suburban residents—who can buy 
mobility privileges that let them avoid the problems 
they create. Meanwhile, the heaviest burdens fall 
on transit dependents, pedestrians and cyclists, 
and the environment. This creates an imagined 
"mobility ladder" where access to private transport 
is considered the primary development objective, 
even as it becomes a tool of social exclusion that 
systematically shifts costs from those who can 
afford to participate in the automobility regime to 
those who cannot.

A landscape-scale can be described as an area 
that is of a size similar to a small town or forest of 
around 6000-10000 hectares. In the periurban 
context, it is multi-functional and may have many 
features, like coast, river basin, mountain and 
residential, commercial and industrial elements. 
Its complexity presents an interesting transport 
challenge as well because it is usually either a hub 
or a corridor for large volumes of mixed modes.

Effective adaptive governance systems rely on 
nested rule structures co-developed by local 
stakeholders and higher-level decision makers, 
operating through three interconnected levels that 
w o r k  t o g e t h e r  t o  a d d r e s s  b o t h  b r o a d 
o rgan i za t i ona l  p r i nc i p l es  and  spec i fic 
implementation needs. Constitutional rules 
establish the foundational framework by 
specifying who can participate in governance 
processes and outlining how collective decision-
making rules are developed. Collective rules 
influence the policies and management choices 
that shape day-to-day operations. Operational 
rules guide daily decisions regarding resource 
al locat ion, information provision, act ion 
monitoring, and rule enforcement. Although the 
first two levels tend to be formal, they provide 
crucial support structures for citizen participation 
in collective and operational decision-making, 
ensuring that governance frameworks can 
effectively coordinate rule-making across multiple 
levels (Ostrom 2009).

A transformative transport agenda must 
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systematically integrate existing knowledge 
systems that have been excluded by modernist 
planning paradigms which create informational 
bypasses alongside physical ones. Transport 
planning must also move beyond extracting 
isolated “best practices” towards genuine 
knowledge hybridisation that recognises how 
communities actively create mobility solutions. 
This hybridisation process becomes reciprocal 
when local knowledge actively shapes technical 
solutions rather than being merely consulted.

Rather than replicating universal models that 
extend automobility's homogenising logic, 
interventions must address the specificities of 
fragmented periurban landscapes where transport 
infrastructure can either bridge spatial inequalities 
or deepen them. Research across periurban areas 
in the Global South demonstrates the critical need 
for situating mobility interventions within specific 
local contexts rather than applying universal 
models. Studies in Delhi's periurban industrial 
corridors reveal diverse mobility patterns, 
including contra-flow bicycle traffic, the impact of 
U-turns on cyclist fatalities, and women's reliance 
on cycle rickshaw services, highlighting how 
interventions must respond to heterogeneous 
needs of mixed land uses (Arora, 2011; Paturi et 
al., 2018). 

Comparative research across China, Ghana, 
and India reveals that despite diverse political-
economic contexts, peri-urban areas share 
common morphological features of spatial 
fragmentation and bypass, driven by three 
interrelated processes: market-driven property 
speculation, state-led large-scale infrastructure 
projects, and institutionally fragmented planning 
practices (Follmann et al., 2023). These dynamics 
create heterogeneous landscapes where 
c o n n e c t i v i t y  a n d  b y p a s s e s  o p e r a t e 
simultaneously—new transport corridors may link 
global economic nodes while spatially and 
institutionally bypassing existing communities. 

Acting experimentally means acknowledging 
that structural constraints, highway construction 
and land speculation may limit what participatory 
processes can achieve whilst still pursuing 
transformat ive possibi l i t ies wi th in those 
constraints. Rather than implementing top-down 
solutions that might reproduce the bias identified in 
current planning practices, this approach requires 
reflexively assessing whether pilot projects 
strengthen or undermine the spatial claims of 
vulnerable communities. By treating transport as a 
contested system shaped by power relations 
rather than technical optimisation, practitioners 
can foster innovation whilst remaining responsive 
to the contingencies of periurban change and the 
imperative of realising more inclusive access.

Periurban transport realities necessitates an 
experimental rather than prescriptive approach to 
mobility transformation. The automobility critique's 
analysis of how car dependence creates captive 
markets reveals the need for interventions that can 
gradual ly  bui ld  a l ternat ives rather  than 
immediately confronting entrenched automobile 
interests. Such experimental orientation entails 
piloting interventions that explicitly address bypass 
dynamics whilst building adaptive capacity through 
feedback loops and community learning 
processes. The varying patterns across greater 
São Paulo, Santiago, and Bogotá, which display 
different travel forms, modal choices, and urban 

core dependence vs. self-sufficiency, demonstrate 
that successful experiments must respond to 
specific functional relationships rather than 
assuming universal periurban conditions (Tiznado-
Aitkin et al., 2023).

Community-managed transport cooperatives 
represent a direct challenge to automobility's 
indiv idual is t ic  logic by foster ing shared 
responsibility through collective ownership and 
democratic control over mobility resources. These 
cooperatives integrate mult iple transport 
modes—from bicycle-sharing networks to 
community bus services—while creating livelihood 
opportunities that counter the gig economy's 
atomisation of transport work (Christiaens, 2024).

In this context, learning and further adaptation 
occurs through the integration of transport with 
livelihood opportunities in periurban contexts 
where traditional occupations give way to 
precarious gig work. Community workshops that 
maintain motorbikes and autorickshaws, training 
programs for cooperative drivers, and local food 
delivery networks provide stable employment 
while building transport alternatives. Modest 
though they might be, these initiatives allow for 
experimentation and refinement based on 
community feedback and changing economic 
conditions, directly countering automobility's 
tendency to separate transport provision from 
community economic development. 

Blue-green infrastructure combining transport 
with ecosystem services demonstrates shared 
responsibility between human mobility needs and 
environmental stewardship, offering a systemic 
alternative to automobility's separation of 
movement from environmental function. By 
integrating waterways, wetlands, and green 
corr idors with transport networks, these 
interventions require collaboration between 
transport operators and regulators, environmental 
authorities and local communities to provide 
ecotourism while enhancing flood management, 
biodiversity conservation and climate resilience 
(Mani et al., 2021; Sanchez and Govindarajalu, 
2023).

The Muthukadu-Kovalam corridor has all the 
elements of a periurban landscape with an SEZ 
(SIPCOT), fishing communities, residential and 
commercial establishments and declining salt 
mining and farming activities. Here, one can 
envision solar-powered water taxis connecting 
coastal villages, bicycle networks through 
mangrove forests, and community-managed boat 
cooperatives that demonstrate how transport 
planning can honor place-based knowledge while 
fostering innovation. This approach challenges 
automobility's tendency to treat landscapes as 
obstacles to movement rather than integral to 
sustainable mobility systems.

Water transport revitalization in Chennai's 
coastal areas represents learning and adaptation 
through landscape-scale intervention that builds 
on existing infrastructure while creating new 
possibilities for non-motorised modes. Restoring 
traditional boat-building skills, developing 
community ferry services, and integrating water 
transport with other transit modes demonstrates 
how communities can learn from maritime heritage 
while adapting to contemporary transport needs. It 
also shows continuity with the next larger scale 
through bus rapid transit stops.

Beyond the landscape are much larger 
periurban regions that could be defined in terms of 
commercial and commuter sheds or bio-regions 
around river basins and ecological zones. 
Transport in a bio-region might represent a variety 
of sizes of commuter and merchandise networks 
as well as major corridors to airports and seaports. 
Overall, a regional view of periurban transport 
shows off a fractal of landscapes and communities 
as well as new features of amalgamation and 
scale. 

For instance, food supply chains provide an 
in terest ing window to  oppor tun i t ies  for 
sustainability. The Koyembedu market, in North 
Central Chennai, stocks 90% of vegetables and 
fruit, and more than half the meat and poultry sold 
in Chennai during any given day. It is estimated that 
nearly all of it comes from distances that are farther 
than 300 kilometres from the city, which is 
stunning, given the extent of agricultural land 
available at even half that distance. Unpublished 
resea rch  f r om the  pe r i u rban  i n i t i a t i ve 
(periurban.in) suggests that a tight network (with 
large structural holes and ‘gatekeeper’ bridges) 
controls the grocery markets, which in turn favours 
large trucking agencies, aggregators, and other 
guilds. Yet, Aishwarya Jayaraman has shown in 
her work that grass-roots networks built up from 
self-help groups to form Farmer Producer 
Companies can be more agile during times of crisis 
to maintain secure robust food supply while not 
being bottlenecked by powerful agents and 
brokers (Jayaraman et al., 2024). 

In the Chennai basin, which is dotted 
Poramboke" commons as nodes for sustainable 
mobility networks illustrate autonomy in how 
traditional common lands can become focal points 
for community-controlled transport adapted to 
local conditions. These spaces—often bypassed 
by formal planning—can host farmers markets, 
bicycle repair workshops, and community 
transport cooperatives while serving as rest stops 
for pedestrians and cyclists. This approach 
r e c l a i m s  c o m m o n s  f r o m  a u t o m o b i l e 
encroachment whi le bui ld ing community 
infrastructure tailored to specific cultural and 
economic contexts.

Agroecological supply chains reducing transport 
demand demonstrate shared responsibility 
between food producers, distributors, and 
consumers in fundamental ly chal lenging 
automobil i ty's assumption that increased 
movement is inherently beneficial. By relocating 
food production closer to consumption and 
developing regional distribution networks, these 
systems require coordinated decision-making 
across multiple actors to reduce freight transport 
while providing fresh food access in periurban 
areas often served only by distant supermarkets.

Circular economy approaches linking transport, 
food, and waste systems create learning and 
adaptation opportunities through integrated 
solutions that address multiple periurban 
challenges simultaneously. These initiatives show 
how transport planning can support broader 
sustainability transitions while building community 
resilience through continuous learning and 
adjustment of practices based on local outcomes 
and changing conditions.

Excerpts from the Fourth Dinesh Mohan 
Memorial Lecture
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CONTACT

The Transportation Research and Injury Prevention Programme has been operational for two decades. On May 21st 2021 it was established as  TRIP Centre. It is based at the Indian Institute of  Technology 
(Delhi) and is an interdisciplinary academic unit focusing on the reduction of adverse health effects of road transportation. Researchers at TRIP Centre seek to integrate all issues concerned  with 
transportation to promote safety, active mobility, cleaner air, and energy conservation. They are involved in planning safer urban and inter-city transportation systems and developing designs for  vehicles and 
safety equipment. 

Establishment funds have been received from
Ministry of Industry, Government of India
Asian Institute of Transport Development, India
Tata Motors Limited, India
Volvo Research and Educational Foundations (VREF), 
Sweden

ird13445@civil.iitd.ernet.in
https://tripc.iitd.ac.in

Phone: 91-11-26596361, 26596557 Transportation Research and  
Injury Prevention Centre

Room MS 815 (Main Building) 
Indian Institute of Technology 
Delhi Hauz Khas,New Delhi  
110016, India

Endowments for perpetual Chairs
CONFER, India: TRIPP Chair for Transportation Planning
Ford Motor Co., USA: Ford Chair for Biomechanics and Transportation Safety
Ministry of Urban Development India: MoUD Chair for Urban Transport & Traffic Planning 
MoUD Chair for Urban Transport and Environment
MoUD Chair for Urban Traffic Safety
VREF: Volvo Chair for Transportation Planning for Control of Accident and Pollution

NEWS

For private circulation only.

Accidental Deaths & Suicides in India, National Crime Records Bureau

This is the 57th edition of Annual Publication ‘Accidental Deaths & Suicides in India 2023’.  The report presents comprehensive data on accidental 
deaths and suicides in India.  Accidental deaths are broadly classified into two categories i.e. Accidental Deaths caused by forces of nature and 
Accidental Deaths due to “Other Causes”.  While natural calamities such as cyclones and torrential rains are often unavoidable, the deployment of 
early warning systems, adoption of modern technologies, and timely intervention can significantly reduce the death toll.  On the other hand, many 
accidents arising from ‘Other Causes” – such as traffic incidents, fire outbreaks, and structural collapses – are preventable through the stringent 
enforcement of rules, regulations, and appropriate penalties.  Safety awareness that can further mitigate these hazards.  As regards suicidal deaths, an 
early intervention through psychological assessment, and the timely and appropriate psychiatric interventions can play a vital role in preventing such 
tragedies by highlighting the importance of mental health awareness.

Road Accidents in India 2023, Ministry of Road Transport and Highways (MoRTH)

The publication of the ‘Road Accidents in India 2023’ has revealed some important facets on road accidents which warrant immediate action.  The data 
indicates a significant increase in road accidents, fatalities, and injuries compared to the previous year, with a total of 4,80,583 road accidents reported 
resulting in 1,72,890 fatalities and 4,62,825 injuries.  These statistics underscore the urgency for a multifaceted approach to enhance road safety.  The 
Ministry’s commitment to addressing this issue is evident through various initiatives focusing on the 4Es: Education, Engineering (both roads and 
vehicles), Enforcement, and Emergency Care.   The implementation of Modern Transportation Systems, road safety audits, and international 
collaborations for best practices are proactive steps towards this goal.  Additionally, the Introduction of the Electronic Detailed Accident Report (E-DAR) 
and automated vehicle inspection centers aim to provide real-time data analysis and improve vehicle safety standards.  The collective effort of 
government agencies, stakeholders, and the public is crucial in reducing road accidents and ensuring the safety of all road users.

EVENTS

World Safety Conference 2026, Global Injury Prevention Event

World Safety Conference 2026
https://worldsafety.co.za

16th World Conference on Injury Prevention and Safety Promotion,
Which will take place from 2-4 September 2026 at the Cape Town International Convention Centre.

World Conference on Transport Research (WCTR 2026)

The world Conference on Transport Research (WCTR) is a global gathering held every three years, uniting specialists from the transportation sector 
worldwide.
https://www.wctr.fr

3rd AfroSAFE Conference (June 8-12, 2026 – Lusaka, Zambia): 
Interdisciplinary, traffic safety – focused presented by ictct

38th ICTCT Conference (Oct 22-23, 2026 – Zagreb, Croatia): 
Theme focused on “Road safety in the age of AI”

ITF 2026 Summit: Funding Resilient Transport
•Date: 6-8 May 2026
•Location: Leipzig, Germany
•Details: Organized by the International Transport Forum (ITF), this is the world’s largest gathering of transport ministers.  The 2026 theme focuses on 
mobilizing investment to strengthen transport system resilience.
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Excerpts from: STREETS OF STRUGGLE: UNDERSTANDING CAPTIVE PEDESTRIANS

Traditional transport planning models typically allocate resources to meet the 
needs of an average trip maker, who characteristically belongs to a middle- or 
high- income population. This is because the travel demand market is directly 
linked to a customer’s ability to pay. However, in many low- and middle-income 
countries (LMICs), a significant proportion of the population is unable to pay for 
the services designed for the ‘‘average trip maker.’’ This design approach 
overlooks the transportation needs of economically disadvantaged people, for 
whom the financial costs of available transportation options are beyond their 
budget.

The poorest in society rarely have access to motorized transportation. 
Therefore, owing to the high cost of motorized transport and inadequate 
incomes, even minor changes in fares or services can significantly affect the 
mobility of the urban poor. Thus, they resort to walking to fulfill their daily needs. 
This gives rise to a new category of road user that is solely dependent on 
walking. These pedestrians substitute their time and energy for services 
affordable to an average-income household, thereby increasing their travel 
time and distance. These individuals, who rely on walking for the entire route 
owing to financial constraints, are called captive pedestrians. In contrast, 
choice pedestrians have access to alternative modes of transportation but may 
still choose to walk for convenience or personal preference.

Understanding the travel behavior of captive pedestrians is crucial for 
ensuring equitable access to transportation. Despite the significant share of 
captive pedestrians, particularly in LMICs like India, there is a notable gap in 
understanding the travel behaviors of captive and choice pedestrians. 
Therefore, this study aimed to investigate the travel behaviors of captive and 
choice pedestrians by examining their route preferences. 

Transport captivity is defined as a condition where an individual is physically 
limited to a single mode of transport. This phenomenon is influenced by several 
factors, including the unavailability of alternative transport modes, age, 
disability, income, and personal circumstances. Captive pedestrianism, a 
subset of transport captivity, refers to the condition in which individuals are 
compelled to rely exclusively on walking for the entire duration of their journey.

Several researchers have attempted to define captive pedestrianism in 
various contexts. The earliest known definition was provided by Braun and 
Roddin, who defined captive pedestrians as those who walk owing to the 
unavailability of alternative transport options. They included the poor, elderly, 
and physically challenged. Sarkar and Straka emphasized physical limitations 
as the basis for pedestrian captivity. In the context of developed countries, 
Brown and Bardaka et al. characterized captive pedestrians based on a lack of 
car ownership.

However, in many LMICs, financial limitations also contribute to captive 
pedestrianism. Walking is the cheapest mode of transportation; therefore, low-
income populations often resort to walking to minimize their transport 
expenditure. Starkey notes that walking accounts for 80% to 90% of all trips 
among the poor in developing economies. Walking modal shares range from 
25% to 50% in Indian cities to 50% to 90% in major African cities, with the urban 
poor constituting the majority of these pedestrians.

Captive pedestrians often face difficulties in accessing key urban functions 
such as work, education, healthcare, and recreation. This lack of accessibility 
directly con- tributes to their inability to break out of poverty cycles. Moreover, 
they are disproportionately exposed to traffic-related externalities, including 
unsafe travel conditions, increased travel time, and high levels of air and noise 
pollution.

Unlike other road users, captive pedestrians travel without physical 
protection, increasing their vulnerability to road traffic crashes. Walking long 
distances also leads to fatigue, consuming time and energy that could 
otherwise be used for income-generating or caregiving activities. Although air 
and noise pollution affect all road users, captive pedestrians are more exposed 
because of longer travel durations and proximity to vehicular traffic. 
Furthermore, wealthier populations typically live in areas with more green 
spaces and less pollution, and they generally spend less time walking, cycling, 
or waiting for public transport in congested, polluted streets. As a result, the 
health and safety risks associated with urban transport are unequally 
distributed further marginalizing the urban poor.

The major factors affecting captive pedestrianism resulting from financial 
constraints include (i) vehicle ownership, (ii) household vehicle accessibility, 
and (iii) public transport affordability.

In modern societies, urban planners often assume widespread vehicle 
ownership and therefore locate essential services such as healthcare, 
education, and employment opportunities in ways that primarily benefit car 
owners. However low-income households are less likely to own private 
vehicles, as they tend to prioritize spending on food and shelter. As a result of 
this disproportionate planning approach, disadvantaged households face 
constrained mobility, especially in highly motorized societies.

Beyond vehicle ownership, household vehicle accessibility is another crucial 
yet overlooked factor. Even in households that own a vehicle, access is not 
always equally distributed. Gender norms and traditional family roles often give 
male members preferential access to vehicles, restricting the mobility for 
women, children, and elderly within the household. Such situations force them 
to walk long distances, limiting the range of jobs and services they can access.

In such situations, public transport affordability becomes crucial. Globally, 
transport affordability is typically defined such that household expenditure on 
travel should not exceed 10% of total income. However, in many developing 
countries, lower-income households end up spending a much larger share of 
their income on transport. For instance, transport expenditure  accounts for 
nearly 32% of total income in Buenos Aires (Argentina), 10% to 30% in Temeke 
(Tanzania), 15% to 30% in cities like Kolkata (India), Nairobi (Kenya), and Sa˜o  
Paulo  (Brazil),  and  up  to  50%  to  70%  in  Pretoria and Johannesburg 
(South Africa) (10). For the economically disadvantaged, commuting to work or 
education is not a matter of choice but a necessity for survival. Extreme poverty, 
coupled with unaffordable public transport, forces them to walk the entire 
distance, often at the cost of time, energy, and safety.

Despite the prevalence of captive pedestrianism in LMICs, there is limited 
research exploring their mobility patterns, needs, and challenges.

A crucial factor in understanding the experiences of captive pedestrians is 
trip length, defined as the distance traveled from origin to destination. For 
captive pedestrians, these trip lengths tend to be significantly longer owing to 
their socioeconomic and spatial constraints.

This phenomenon is closely linked to the theory of spatial mismatch, which 
highlights how the urban poor are often spatially separated from employment 
opportunities. In car-dependent societies, urban planners frequently site 
essential amenities at far distances. Although transport facilities are introduced 
to enhance access, this often leads to increased land rents in well- connected 
areas. Consequently, poorer residents are forced to relocate to cheaper, more 
affordable housing localities. These cheaper housing options, however, are 
often situated in areas with poor transport connectivity, making access to jobs 
and amenities increasingly difficult to lower-income households. This spatial 
separa tion severely limits the mobility of low-income individuals, particularly 
those who cannot afford public or private modes of transport.

In addition, forced evictions for development projects like flyovers, 
commercial complexes, and wide roads have also contributed to longer walking 
distances.  In such cases, informal settlements are displaced to remote, 
inaccessible locations with limited or no accessibilit. This also leads to longer 
walking distances for economically disadvantaged individuals. In a city like 
Delhi, forced evictions have displaced more than 40,000 house- holds from the 
city center to the periphery, leading to increases in travel distances to public 
transport stops as well as workplaces.

This pattern of extended travel is observed worldwide.  In cities like Nairobi 
and Addis Ababa, the lack of affordable public transport forces individuals to 
walk longer distances.  In Latin America, nearly 20% of families walk long 
distances to save on fares.  Even in India, urban poor communities displaced to 
the city outskirts often need to walk over 2km just to access the main road.  
Such longer walking distances result in fatigue, reduced productivity, and 
increased exposure to traffic and pollution.

Transportation Research Record,1-14: 2025

 DOI:10.1177/03611981251374994 
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Rapid urbanization in low- and middle-income countries (LMICs) has been 
driven by the economic opportunities a city offers and the quality of life it 
promises. In general, urban dwellers in LMICs have health, development, and 
educational advantages over their rural counterparts. However, city dwellers 
are also at higher risk of exposure to both air and noise pollution from urban and 
regional sources. Growing over the last few decades, air pollution has become 
a major focus of urban environmental health research, activism, and policy 
making in many high-income countries due to the growing, and now large, body 
of evidence of its harmful effects on physical health, mental health, and even 
premature mortality. These efforts have resulted in significant improvements in 
overall air quality in Europe and North America. Although measurement data is 
still nascent in most LMICs, the expanding density of monitoring data is 
deepening our understanding of the diversity and complexity of sources of air 
pollution in LMICs, and driving local policy measures aimed at reducing 
exposure. In contrast, environmental noise pollution and its health impacts 
remain even less studied in LMICs. The lack of robust measurement and/or 
modeled data on source-specific noise metrics in urban LMICs hampers efforts 
to understand the scale of exposure and the associated disease burden. This 
gap creates an imbalance in addressing the broader spectrum of urban 
environmental health risks, leaving noise pollution as an often-unaddressed 
risk factor, but one that may have a significant contribution to the health and 
wellbeing of urban residents in LMICs. A comprehensive approach to 
monitoring and mitigation that places proportionate emphasis on these 
pollutants, especially in fast-growing cities in LMICs, is essential to improve 
urban environmental health out- comes in LMICs.

Air and noise pollution, particularly in urban contexts, are emitted from many 
shared sources, such as road traffic, railways, aircraft, construction activities, 
and small (informal) and large-scale industrial as well as commercial activities. 
Many cities also have local sources unique to their urban cultural, social, and 
religious context, such as household and commercial biomass use as a source 
of energy (air pollution) or loud music or speech emitted from speakers along 
the roadside for religious or commercial purposes (noise). The diversity and 
overlap of sources influence the spatial and temporal patterns, meaning that 
many urban residents may be exposed to both types of pollution year-round, 
especially in densely populated and mixed-land use areas, potentially 
enhancing health risks and vulnerabilities. 

Exposure to criteria air  pollutants  (e.g.  PM2.5, NO2, O3) are robustly 
associated with numerous adverse health outcomes in many high-quality 
longitudinal epidemiological studies conducted around the world. These 
include respiratory (e.g. asthma, chronic obstructive pulmonary disease), 
cardiometabolic (e.g. incidence and/or mortality from ischaemic heart disease, 
stroke, and diabetes), cognitive (e.g. vascular dementia), and birth outcomes 
(e.g. low birth weight), as well as all cause  premature  mortality. In large, 
longitudinal cohort studies, primarily conducted in Europe, long-term exposure 
to transportation noise (e.g. from road, rail, and/or aircraft sources) has also 
been associated with many similar cardiometabolic health outcomes and 
clinical markers and risk factors (e.g. blood pressure, body- mass index, 
hypertension), self-reported annoyance, sleep disturbances (from night-time 
noise exposure), and premature all cause mortality. These effects remain, even 
after adjustment for air pollution. There is also evidence supporting 
associations with impaired cognitive development amongst children (evidence 
from aircraft noise exposures) and mental health impacts (e.g. depression 
associated with aircraft noise). Despite established independent effects on 
cardiometabolic health, there is still a lack of epidemiological and mechanistic 
(e.g. controlled laboratory studies) research and uncertainty about whether co-
exposure may lead to additive—where each pollutant contributes 
independently to health outcomes—or if effects are multiplicative, amplifying 
each other’s effects synergistically.

Addressing this research gap in LMICs is critical for developing interventions 
and policies that protect urban populations from the potentially compounded 
health effects of exposure to air and noise pollution. As such, there is a need for 
more observational longitudinal studies investigating the impacts that short- 
and long-term exposures to both air and noise pollution have on the 
development (e.g. incidence) and worsening (e.g. exacerbation) of adverse 
health conditions as well as on mortality, and potentially compounded effects, 

over time in a diversity of urban settings and population groups. Furthermore, 
groups such as roadside vendors, traffic police, pedestrians, and informal and 
city workers (e.g. sweepers, utility workers), may be disproportionately 
exposed due to their proximity to major pollution sources such as road traffic, 
construction sites, and small scale industrial units. Understanding the long-
term health impacts on these populations is crucial for developing interventions 
that address their specific needs in LMICs. However, a major gap in conducting 
such studies, particularly with regards to environmental noise pollution, is a 
lack of population scale, representative, and robust exposure data to underpin 
such epidemiological investigations. For example, a 2023 systematic review on 
environmental noise and health in LMICs only identified two population- based 
epidemiological studies conducted in Africa: one cross-sectional study of 
general self-reported well being symptoms experienced by school children in 
Nigeria and a prospective follow-up study of air- craft noise and school 
children’s reading comprehension in South Africa.

The lack of environmental noise data and health evidence in many LMIC’s is 
not only a barrier to local environmental and public health policy mak- ing, but 
also means that the contribution of environmental noise on the wider global 
burden of disease go uncounted (e.g. in the Global Burden of Disease study), 
as the noise data inputs required for such global-scale estimations does not 
currently exist. Advances in monitoring technology, such as low-cost sensors, 
satellites and other forms of urban imagery, offer new opportunities to develop 
these critical exposure datasets around the world.

While air pollution has rightly been a focus due to its complex chemistry and 
severe health impacts, the growing body of evidence on noise pollution— 
including its independent effects on cardiometabolic health, cognition, and 
mortality—calls for a more balanced approach. Historically, noise studies often 
focused on exposures above 55 Lden, likely underestimating the broader 
health burden. Given the multifaceted mechanisms by which noise affects 
health, a more proportionate approach to prioritization is now warranted, 
particularly in LMICs where noise pollution is under-researched and potentially 
at higher exposure levels

The monitoring of air pollution in LMICs has advanced significantly in recent  
years,  driven  by the widespread adoption of low-cost sensors, satellite data, 
and real-time monitoring networks. These technological innovations have 
enabled more accurate and granular assessments of air quality, paving the way 
for data-driven policies and interventions. In contrast, noise pollution 
monitoring has lagged behind, particularly in LMICs, where data on noise levels 
and other metrics is often sparse or entirely absent. This disparity is not due to a 
lack of available technology—e.g. validated low-cost MEMS micro- phone 
noise meters exist—but rather reflects the lack of city-wide noise monitoring 
networks compared to the rapid uptake of low-cost air pollution sensor 
networks.

The gap in noise pollution monitoring high- lights broader issues in evidence 
generation, resource allocation, and policy priorities. Air pollution has benefited 
from decades of monitoring, epidemiological research, and policy evaluations, 
which have solidified its position as a critical public health issue. Its inclusion in 
global burden of disease estimates has further amplified its visibility, attracting 
inter- national attention and mobilizing resources for mitigation efforts. Noise 
pollution, on the other hand, remains underprioritized in most LMICs, with 
limited data and research hindering its recognition as a significant 
environmental health risk. Addressing this disparity is essential to ensure a 
balanced approach toresearching and tackling urban environmental health 
challenges.

There are promising opportunities to integrate noise monitoring into existing 
and emerging air quality monitoring frameworks in LMICs, providing a more 
comprehensive approach to environmental health management. Advances in 
sensor technology, including portable, low-cost sensors for measuring air and 
noise pollution, offer practical solutions for LMICs. When integrated in 
monitoring systems and campaigns, these sensor networks will simultaneously 
collect data on multiple pollutants, enabling a more thorough understanding of 
the spatio-temporal profiles of the pollutants, and their shared and distinct 
sources.

Environ. Res. Lett. 20(2025) 091002 S Gani et al

Excerpts from: CALLING FOR SYNERGIZED STRATEGIES TO MONITOR AND MITIGATE URBAN AIR AND NOISE POLLUTION 
IN LOW AND MIDDLE-INCOME COUNTRIES

Shahzad Gani, Sierra N Clark, Girish Agrawal, Raphael E Arku, Martins Jejeola, Jean Remy Kubwimana, Kajal Kumari and Néstor Rojas.
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