
A Comprehensive Guide to
Transit-Oriented Development

for Developing Countries 



Other titles of similar interest:

•	 Reforming	Urban	Transport	in	India:	Issues	and	Best	Practices						
         Dr. M. Ramachandran (Former Secretary, Ministry of Urban Development,     
         Govt. of India)

•	 Public	Transport	Planning:	A	Viable	Integrated	Multimodal	Citywide	
Network

         Bharat Indu Singal (Former Director General, Institute of Urban Transport,       
         New Delhi) 

•	 Geographic	Information	System	for	Smart	Cities
									Edited by Prof.	T M Vinod Kumar (Senior Urban Planner and Academician)

•	 Smart	Urban	and	Rural	Planning	Techniques
         Harmeet Singh Bedi (Director, Planning and Community Development, USA)

•	 Towards	Pedestrian-Friendly	Neighbourhoods:	Promoting	Walk	
Culture	in	Indian	Cities

         Dr. Meenakshi Singhal (Associate Professor, Guru Nanak Dev University)

•	 Globalisation	and	Peri-Urban	Transformation:	A	Comparative	
Analysis	of	the	Governance	Characteristics	of	three	Indian	Cities

         Dr. Tathagata Chatterji (Professor, Urban Management, Xavier University)

•	 Bringing	Governments	and	People	Closer:	A	Development	
Practitioner’s	Prescriptions

         Dr. M. Ramachandran (Former Secretary, Ministry of Urban Development,     
         Govt. of India)

•	 Private	Sector	Participation	in	Municipal	Solid	Waste	Management:	
Sustainability	Dynamics	and	Policy	Correction

         Dr. Kiran Sandhu (Associate Professor, Guru Nanak Dev University)



A Comprehensive Guide to
Transit-Oriented Development

for Developing Countries

COPAL PUBLISHING GROUP
Inspiring for a better future through publishing

Dr. Yamini J. Singh
Urban and Transport Planner 

The Netherlands



Published by 
COPAL Publishing Group
E-143, Lajpat Nagar, Sahibabad, 
Distt. Ghaziabad, UP – 201005, 
INDIA

www.copalpublishing.com

First Published 2021
© Copal Publishing Group, 2021

ISBN: 978-93-83419-98-2

This book contains information obtained from authentic and highly regarded 
sources. Reprinted material is quoted with permission. Reasonable efforts have 
been made to publish reliable data and information, but the authors and the 
publishers cannot assume responsibility for the validity of all materials. Neither 
the authors nor the publishers, nor anyone else associated with this publication, 
shall be liable for any loss, damage or liability directly or indirectly caused or 
alleged to be caused by this book.

Neither this book nor any part may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, including photocopying, microfilming and 
recording, or by any information storage or retrieval system, without permission 
in writing from Copal Publishing Group.  The consent of Copal Publishing Group 
does not extend to copying for general distribution, for promotion, for creating 
new works, or for resale. Specific permission must be obtained in writing from 
Copal Publishing Group for such copying.

The Author hereby warrants that the Work is original work, that it does not 
infringe any other copyright. The Publisher is not in anyway responsible for any 
legal proceedings and expense whatsoever in consequence of the publication or 
alleged publication in the Work of any pirated, libellous, seditious, scandalous, 
obscene or other unlawful matter.

Trademark notice: Product or corporate names may be trademarks or registered 
trademarks, and are used only for identification and explanation, without intent 
to infringe.

Printed and bound by Bhavish Graphics, Chennai



Preface  ix
About the book xiii
About the author xvii

 1. An Introduction to Transit-Oriented Development 1
 1.1 Introduction 1
 1.2 TOD and its objectives  6
 1.3 Characteristics of Transit-Oriented     

Development 12
 1.3.1 Density 13
 1.3.2 Diversity 16
 1.3.3 Design 19
	 1.4	 Does	transit	type	influence	the	success	or		 																

efficacy	of	TOD	plans?	 30
	 1.5	 At	which	scale	is	TOD	planned?	 34
	 1.6	 Defining	TOD	area	 37
	 1.7	 TOD	and	car	parking	 41
	 1.8	 Can	TOD	exist	without	transit?	 44
	 1.9	 Pricing	the	public	transport	 45

 2. Learning from Examples 60
	 2.1	 Introduction	 60
 2.2 Goals and objectives 61
	 2.3	 Existing	TOD	case	studies	 65
 2.3.1 Perth, Western Australia   65
 2.3.2 Portland region, Oregon State, the USA 69
 2.3.3 Subiaco, near Perth, Western Australia 74
 2.3.4 Hong Kong Special Administrative Region, People’s 
  Republic of China 78
 2.3.5 Singapore city, Republic of Singapore 84
 2.3.6 Curitiba, Brazil 87

Contents



 2.3.7 Guangzhou, China  93
 2.3.8 Seoul, Republic of Korea 97
 2.3.9 Tokyo, Japan 101
	 2.4	 Conclusions	 105

 3. Transit-Oriented Development in                                
Developing Countries 110

	 3.1	 Introduction	 110
	 3.2	 Need	for	TOD	in	developing	countries	 114
	 3.3	 What	does	TOD	mean	for	developing	countries?	 117
	 3.4	 Gentrification	of	TOD	areas	and	displacement	
  of poor 124
 3.4.1	 Gentrification	and	its	causes	 124
	 3.4.2	 Managing	gentrification	 129
 3.5 Conclusions 136

 4. Planning for Transit-Oriented Development:                           
The Methods                            145

 4.1 Introduction 145
	 4.2	 Evaluation	vs.	Assessment	 147
 4.3 Evaluation of TOD plans 149
 4.4 Assessment of TOD characteristics 155
	 4.5	 Methods	of	assessment	and	planning	for	TOD	 157
 4.5.1 Node-Place Model 158
 4.5.2 Enhanced node-place model 163
	 4.5.3	 The	Butterfly	Model	 165
 4.5.4 Cluster analysis 168
 4.5.5 TOD Standard (2013) 177
 4.5.6 TOD Index – Local scale 182
 4.5.7 TOD Index – Regional scale 189
 4.6 Conclusions 196

 5. Transit-Oriented Development and Smart Mobility 202
	 5.1	 Introduction	 202
	 5.2	 Smart	cities	 204

vi A Comprehensive Guide to Transit-Oriented Development for Developing  Countries



	 5.3	 Smart	mobility	 207
 5.3.1 Shared (smart) mobility 211
 5.3.2 Electric vehicles (EVs) 215
 5.3.3 Autonomous vehicles (AVs) 221
	 5.4	 Smart	and	sustainable?	 224
 5.4.1 Environmental impacts of smart mobility 227
 5.4.2 Social impacts of smart mobility 232
 5.5 Smart mobility and TOD 242
Appendix I:	Equity	vs.	Equality	 257
Appendix II: The Multi-Criteria Assessment (MCA) 261

Index 265





In	recent	times,	there	has	been	a	growing	popularity	and	emphasis	
on	 Transit-Oriented	 Development	 (TOD)	 in	 developing	 countries.	
This	can	be	evidenced	by	the	World-Bank-funded	TOD	projects	in	
various	developing	countries,	 the	National	Smart	City	Program	in	
India that emphasizes on transit-oriented development, the Global 
Environment	 Facility	 (GEF)’s	 multi-million	 grant	 to	 China’s	 pilot	
project for TOD in seven of its major cities, and many more such 
projects.	The	global	funding	agencies	are	supporting	TOD	projects	
in	light	of	the	fact	that	more	than	70	percent	of	urban	population	is	
expected	to	live	in	the	cities	by	2050	and	most	of	this	growth	is	going	
to	happen	 in	 the	developing	world.	 There	 is	 a	 huge	demand	 for	
urban	services	in	developing	countries,	and	migration	of	population	
from	rural	 to	urban	areas	 in	search	of	better	 livelihood	 is	adding	
extreme	pressure	on	the	existing	urban	areas.	The	car-dependent	
lifestyle	in	most	cities	in	developing	countries	has	some	unmatched	
benefits,	but	it	also	comes	at	a	high	cost	of	congestion,	pollution,	
accidents,	unequal	society,	and	inefficient	use	of	land	for	roads	and	
parking.	 Going	 forward,	 it	 has	 been	 realised	worldwide	 that	 it	 is	
essential to build liveable, sustainable and inclusive cities for the 
growing	 urban	 population.	 Transit-oriented	 development	 can	 be	
an	extremely	helpful	planning	 strategy	as	 it	 focuses	on	 compact,	
mixed-use, pedestrian and bicycle-friendly development around 
transit stations that can help reduce car-dependence, urban sprawl, 
improve	air	quality,	reduce	road	congestion,	and	make	it	easier	for	
people	to	get	to	jobs	and	access	other	opportunities.	Hence,	there	
is	a	growing	work	on	TOD	in	developing	countries.
 Transit-oriented development, however, is not a new concept or 
phenomenon and has been around for more than two decades. It 
was	introduced	in	the	United	States	in	1990s	to	counter	the	problems	
of	 urban	 sprawls,	 and	 growing	 automobile	 trend	 leading	 further	
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to	 road	 congestion,	 air	pollution,	noise	pollution,	 road	accidents,	
and	 general	 decrease	 in	 quality	 of	 life.	 Since	 then,	 various	 cities	
and	 regions	 around	 the	 world,	 predominantly	 in	 North	 America,	
Australia	and	Europe,	have	implemented	TOD	projects	of	different	
scales, to create sustainable urban development. Last decade has 
seen	a	rise	in	TOD	projects	being	planned	in	developing	countries	
in Asia, Africa and South America.
	 In	 the	 last	 few	years,	during	my	 interactions	with	 researchers,	
academicians,	 and	 practicing	 professionals	 from	 developing	
countries, I found some misconceptions about what TOD has to 
offer.	 While	 some	 call	 it	 a	 Western	 concept	 and	 hence	 an	 unfit	
model	 for	developing	 countries,	others	 claim	 that	 the	 real	 estate	
developers	are	milking	the	concept	to	develop	even	higher	densities	
in	 already	dense	 cities.	 The	national	 governments	 are	promoting	
TOD	at	national	level,	getting	support	from	the	international	funding	
agencies;	 however,	 there	 is	 a	 little	 expertise	 within	 the	 in-house	
consulting	sector,	leading	to	dependence	on	international	experts	
and	 examples.	 Given	 the	 TOD	 climate	 in	 developing	 countries,	
students,	 researchers	 and	 consultants	 who	 are	 working	 on	 TOD	
projects	are	looking	for	TOD	literature	that	is	relevant	for	them.	They	
form	the	biggest	group	of	users	of	TOD	information	and	have	two	
main sources to refer to – research articles, and reports on past 
projects, both of which should be read with caution. Both these 
sources of information have an inherent bias as most of the content 
has	originated	in	the	West.	Additionally,	the	research	articles	have	
a	defined	scope,	and	project	reports	can	be	context-sensitive.	Re-
usability	 or	 transferability	 of	 TOD	 plans	 is	 also	 highly	 restricted.	
Further,	 global	 research	 community	 often	 uses	 a	 very	 theoretical	
narrative	about	scenarios,	paradigms,	 long-term	vision,	and	such,	
while	the	planning	professionals	in	the	developing	countries	have	
been	 found	 to	 be	more	 project-oriented.	 They	 typically	 look	 for	
implementable,	 scalable,	 practical,	 financially	 feasible	 projects	
that	are	also	measurable,	i.e.	verifiable	using	objective	criteria.	For	
them, the results should be seen as soon as possible and thus, their 
requirement	 is	 very	 different.	 Given	 this	 mismatch,	 there	 is	 little	
clarity	about	TOD	and	its	use	or	relevance	in	developing	countries,	
despite the plethora of TOD literature.
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This	is	where	this	book	comes	in.
	 This	book	is	meant	to	bridge	that	gap	between	knowledge	and	
knowledge-seekers.	This	book	has	been	written	to	review,	concise,	
explain	and	present	the	available	knowledge	in	the	manner	that	is	
most	useful	to	the	planning	professionals,	students	and	researchers	
in	the	developing	countries.	It	helps	that	I	have	developed	a	keen	
understanding	 of	 consulting,	 research	 and	 government	 sectors	
during	my	18	years	of	experience	 in	 India	and	 the	Netherlands.	 I	
understand	 the	motivations,	 requirements,	 objectives	of	 different	
users	and	have	used	that	understanding	to	write	this	book.
	 We	all	agree	that	urban	problems	in	developing	countries	are	
different	from	those	of	developed	nations.	However,	that	is	not	to	
say	that	TOD	is	unsuitable	for	developing	countries.	Rather,	it	means	
that	 the	meaning	 of	 TOD	 should	 differ	 for	 both	 developing	 and	
developed	countries.	The	application	of	TOD	concept	to	developing	
countries	 needs	 a	 complete	 understanding	 of	 what	 the	 concept	
is, how it has been implemented in other countries, and what 
technical methods can be used to actually plan for a transit-oriented 
development.	Essentially,	 the	book	discusses	what is TOD, why is 
it important or useful, when and where has it been implemented 
before, which lessons can be drawn from those cases, and how can 
one	 plan	 for	 TOD.	 This	 book	 breaks	 down	 the	 entire	 concept	 of	
TOD	into	manageable	and	understandable	smaller	portions.	Every	
chapter	also	carries	a	reflection	of	how	different	pieces	of	knowledge	
are	applicable	or	useful	in	the	context	of	developing	countries.
	 In	current	times,	while	we	are	busy	planning	our	cities	around	
transit,	 our	 cities	 are	 also	 going	 through	 the	 IT	 (information	
technology)	and	AI	(artificial	intelligence)	revolution	that	is	leading	
the	smart	cities	movement	across	the	globe.	From	small	interventions	
like	LED	lights	replacing	old-fashioned,	high	electricity	consuming	
bulbs	from	street	lights,	to	larger	innovations	like	the	autonomous	
vehicles,	 the	 technology	 is	 affecting	everything.	 So	much	 so	 that	
it	 is	 affecting	 the	 shape	 of	 our	 cities	 and	 their	 growth	 patterns.	
The	smart	mobility	options	on	offer,	ranging	from	bike-sharing	to	
ride-sourcing,	are	affecting	our	decisions	related	to	housing,	work	
place locations and even our decisions to own a personal vehicle. 
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While	these	are	impacting	our	travel	behaviour	and	choices,	their	
impact	on	environment,	social	inclusion	and	economic	growth	are	
also under scrutiny. The question that arises is – Is TOD too old-
fashioned	 in	 these	 times	of	 smart	cities?	Going	by	 the	growth	of	
smart	city	projects	as	well	as	simultaneous	growth	in	TOD	projects	
in	developing	countries,	 it	 seems	 that	 they	both	have	 something	
to	 offer	 each	other,	while	 co-existing	 in	 their	 respective	 spheres.	
However,	 it	 remains	 to	 be	 seen	 if	 these	 provide	 more	 grounds	
for	 collaboration	or	 competition.	 This	book	also	deals	with	 these	
questions	and	tries	to	break	it	down	for	the	readers	to	understand	
for themselves if TOD still remains relevant and useful.
	 The	 target	 audience	of	 this	book	 is	 any	 reader	who	wants	 to	
understand	 TOD	 comprehensively.	 This	will	 be	 a	 perfect	 book	 to	
pick	up	for	students	of	planning	profession,	practicing	urban	and	
transport	planners	working	on	TOD	projects	in	developing	countries,	
urban	 and	 transport	 specialists	 at	 the	 international	 funding	
organisations	that	fund	TOD	projects	in	developing	countries	and	
wish	to	model	the	project’s	terms	of	references	or	guidelines,	and	
for	the	researchers	working	on	TOD.

Yamini J. Singh
yamini@planitconsulting.nl	
yaminijain@gmail.com
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About the book

This	 book	 is	 intended	 to	 be	 a	 one-stop	 guide	 or	 a	 manual	 on	
Transit-Oriented Development (TOD) for readers, especially from 
developing	countries.	Since	TOD	started	in	the	developed	countries,	
it	 should	 be	 understood	 from	 the	 perspective	 of	 the	 developing	
countries	 that	 are	 culturally,	 economically	 and	 demographically	
different	 than	 the	 developed	 countries.	 The	 book	 works	 on	 that	
principle and explains the characteristics of TOD, discusses selected 
case studies to learn from, clears out various misconceptions related 
to	TOD,	brings	together	various	technical	methods	to	plan	for	TOD	
and	 explains	 their	 advantages	 and	 disadvantages.	 In	 the	 end,	 it	
throws	light	on	validity	of	TOD	in	the	fast-changing	urban	scape	of	
smart cities and smart mobility.
	 In	 the	 first	 chapter,	 TOD	 has	 been	 comprehensively	 defined,	
discussed,	analysed	and	elaborated	for	proper	understanding	of	the	
concept. This chapter discusses the typical, atypical, important and 
crucial components of TOD, such as transit systems that are important 
for	 implementing	TOD;	 scales	 at	which,	 TOD	 is	 implemented	 (for	
example,	 local	 scale,	 network	 scale,	 or	 regional	 scale);	 potential	
benefits	of	TOD;	importance	of	parking	management	in	TOD;	pricing	
the	 public	 transport;	 priority	 to	 the	 pedestrian;	 and	many	more.	
Currently,	available	literature	has	a	wide	array	of	reading	material	
with	 a	 variety	 of	 views.	 This	 chapter	 puts	 these	 views	 together,	
discusses	them,	and	provides	a	guide	on	each	important	aspect	of	
TOD,	helping	readers	to	make	an	informed	choice.
 There are numerous case studies on TOD from various parts 
of	 the	world,	 and	 these	 are	 at	 different	 scales,	 are	 planned	with	
different	aims	and	have	led	to	different	benefits.	Chapter	2	discusses	
few	selected	TOD	case	studies	from	both	developed	and	developing	
countries.	 Selected	 cases	 were	 planned	 at	 different	 scales,	 have	
different	 transit	 systems	 (rail	 and	BRT),	 achieved	 varying	degrees	



of	success	and	all	offer	lessons	for	learning.	The	chapter	provides	a	
discussion	on	how	different	factors	can	be	responsible	for	successful	
or failed TOD projects and how those lessons are relevant or useful 
for	 cities	 in	 developing	 countries.	 The	 idea	 is	 to	 build	 on	 global	
practices	but	align	them	with	the	local	context.
 Chapter 3 deals with a critical issue – importance of TOD in 
developing	countries.	Since	TOD	has	mostly	been	practiced	in	the	
developed	world	and	almost	all	of	the	existing	literature	on	it	comes	
from	developed	world,	there	is	little	understanding	of	the	concept	
in	 the	 context	 of	 developing	 countries.	 At	 the	 same	 time,	 more	
and	more	 TOD	projects,	 funded	by	 the	Asian	Development	Bank	
and	 the	World	Bank	are	being	 started	 in	 various	 countries.	 Thus,	
this	 chapter	 describes	 how	 developed	 and	 developing	 countries	
should	 approach	 TOD	 differently	 and	 have	 different	 reasons	 for	
implementing	TOD	projects.	Mainly,	the	biggest	difference	 is	that	
under	 TOD,	 the	 developed	 countries	 built	 higher	 densities	 to	
improve	 transit	 ridership,	while	 the	developing	countries	need	 to	
make	 their	 transit	 systems	more	 efficient,	 frequent,	 user-friendly,	
having	higher	capacities,	and	make	the	areas	around	transit	nodes	
more	walkable.	In	the	end,	both	developed	and	developing	countries	
stand	to	benefit	from	higher	transit	use,	more	walkable	communities	
and less car-dependent societies. This is the core aim of TOD. Thus, 
TOD is not entirely a Western concept and is equally relevant for 
developing	 countries.	We	only	need	 to	understand	 it	 in	different	
contexts.
	 Having	 made	 the	 case	 for	 need	 and	 applicability	 of	 TOD	 to	
developing	 countries,	 Chapter	 4	 will	 guide	 the	 reader	 on	 how	
to	 actually	 plan	 for	 TOD.	 It	 will	 detail	 out	 different,	 but	 unique,	
quantitative and qualitative methods that have been used to assess, 
measure	and	evaluate	TOD	at	different	scales	and	in	various	parts	of	
the	world.	This	is	different	from	the	past	section	on	case	studies,	as	it	
does not focus on what was planned as TOD, but how it was planned. 
Different	methods	of	measuring	TOD,	creating	typology	of	transit	
nodes for TOD assessment purposes, creation of a TOD standard, 
developing	 a	 TOD	 Index	 and	 other	 such	methods	 are	 discussed	
here	 in	detail	with	comments	on	their	advantages,	disadvantages	
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and recommendations for use. This chapter is especially useful for 
people	who	are	planning	and	implementing	TOD	plans.	The	purpose	
of	this	chapter	is	to	help	the	planners	or	practitioners	pick	a	suitable	
methodology	 for	 their	 project	 so	 that	 TOD	 can	 be	 scientifically	
planned	rather	than	put	together	in	an	ad-hoc	manner.
 Any discussion on urban mobility in current times is incomplete 
without the discussion on smart cities and smart mobility. The 
concept	 of	 smart	 cities	 has	 been	 growing	 very	 fast	 all	 over	 the	
world	and	a	very	strong	focus	is	laid	on	the	use	of	technology	in	all	
urban	activities	and	planning	approaches.	Looking	further,	one	may	
wonder	–	Is	TOD	becoming	old-fashioned	and	is	losing	its	validity	in	
smart	cities?	Is	TOD	becoming	irrelevant	or	does	it	stand	to	benefit	
from	smart	mobility	solutions	and	services?	These	questions,	and	
more,	have	been	discussed	in	Chapter	5	in	the	light	of	smart	mobility	
options	such	as	the	electric	vehicles	(EVs),	ride-sharing,	car-sharing	
or	 bike-sharing	 services,	 smartphone	 apps,	 smarter	 connected	
multi-modal transit services and others.
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